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1. Introduction

The financial crisis of 2007-09 focused the attention of policy analysts and regulators on
how shocks are transmitted across financial firms. A default at one firm can lead to losses at
other firms with correlated positions, even if they are not contractually connected. For example,
when the collapse of Lehman Brothers in October 2008 caused Reserve Primary Fund, a money
market fund with a large exposure to Lehman, to partially default, it triggered runs on money
market funds broadly, including many that had no Lehman debt or connection to Reserve
Primary Fund. Research suggests that counterparty risk associated with direct interbank
connections also played a role in 2007-09 by aggravating declines in risky asset prices and bank
lending (Iyer, et al. 2014; Heider, et al. 2015). However, clear evidence that contagion through
direct interbank connections was a significant factor in the 2007-09 global financial crisis or
precipitated any financial institution’s failure is limited (see e.g., Scott 2012), at least in part
because the contractual relationships between banks are often complex and opaque.

Increasingly, researchers have studied the transmission of financial distress through
interbank networks in historical settings, particularly in the United States between the Civil War
and Great Depression of the 1930s, when network connections were less complex or obscure.
Calomiris and Carlson (2017), for example, find that network connections were a significant
source of liquidity risk that contributed to bank failures in the Panic of 1893, especially for banks
that held significant shares of their liquid assets in correspondent banks while relying heavily on
deposits of other banks (their respondents) for funding. Studying the Great Depression,
Mitchener and Richardson (2019) show that the network amplified financial distress and
Calomiris, et al. (2022) find that financial distress broadcast through the network contributed to
bank closures.

Theoretical research concludes that the structure of interbank network can affect the
transmission of shocks and either enhance banking system stability or be destabilizing. These
studies find that greater interconnectedness can make interbank networks “robust-yet-fragile” in
the sense that they make a network more resilient to relatively minor shocks but can spread
financial distress in the face of shocks that wipe out the excess liquidity of the banking system
(e.g., Allen and Gale 2000, 2007; Gai, et al. 2011; Acemoglu, et al. 2015). Highly connected,
pyramid-shaped networks are especially vulnerable to shocks affecting the network’s core

locations. Studies show that the U.S. interbank network in the late 19" and early 20" centuries



had such a structure (Jaremski and Wheelock 2020; Das, et al. 2022). The network consisted of
central nodes in the major financial centers, especially New York City, secondary nodes in
regional banking centers, and local banking markets in smaller towns and cities throughout the
country. Banks throughout the United States maintained deposits with correspondents in regional
centers and major cities to facilitate interregional payments, invest surplus funds, and satisfy
reserve requirements. This highly-connected, pyramid structure was the outcome of laws and
practices that limited branch banking, as well as the structure of reserve requirements imposed
on national banks (e.g., Calomiris and Carlson 2017; Anderson, et al. 2019; Ladley and
Rousseau 2023). Evidence of significant contagion through network connections in the Panic of
1893 and Great Depression has thus supported insights from theoretical studies about the
importance of network structures.

This paper provides new evidence on network transmission of financial distress from the
Panic of 1907 and ensuing recession, as well as of changes to the network’s structure coming out
of the panic. The Panic of 1907 was the quintessential and perhaps most consequential panic of
the National Banking era. In broad terms, the panic originated in New York City when the failure
of a stock corner triggered runs, first on the city’s trust companies, and then on its commercial
banks. Almost immediately, the New York panic was broadcast through the correspondent
banking system to markets throughout the nation. In his National Monetary Commission study of
the crisis, Sprague (1910, p. 259) summarized how the panic spread through the web of interbank
connections: “Everywhere the banks suddenly found themselves confronted with demands for
money by frightened depositors; everywhere, also, banks manifested a lack of confidence in each
other. Country banks drew money from city banks and all the banks throughout the country
demanded the return of funds deposited or on loan in New York.” Further, “Had New York been
a city with only local responsibilities it is probable that the disturbance would have gone no
further; but, as in 1873 and in 1893, the disasters in New York had caused alarm to spread
throughout the country” (p. 258).

The interbank network’s role in spreading the Panic of 1907 across the nation has been
largely accepted in the mostly descriptive literature on the panic. Early studies, such as
Kemmerer (1910), and more recent studies, such Carlson and Wheelock (2018), show that the
panic disrupted the seasonal pattern of flows of interbank deposits and payments into and out of

New York City’s major correspondent banks, while Tallman and Moen (2018), matching



Sprague (1908; 1910), argue that the panic spread to the rest of the country when the major New
York banks restricted convertibility of deposits into currency and prevented normal interregional
payment flows from occurring. Despite these accounts, previous studies have not investigated
whether specific network connections played a role in the panic’s spread across the banking
system or in transmitting distress between connected banks during the panic and ensuing
recession. In part, this stemmed from a lack of complete information about the mass of network
connections in place on the eve of the panic. Consequently, it is unclear whether the nationwide
panic reflected transmission of distress through direct network connections to New York City
banks and trust companies or simply a heightened concern about banking conditions in general
after the New York City shock.

This paper uses newly digitized data on the universe of interbank network connections in
early 1907 to study the interregional transmission of the panic and associated bank distress
throughout the ensuing recession. We show that bank clearinghouses were more likely to
suspend deposit withdrawals or issue cash substitutes (e.g., clearinghouse certificates) in cities
whose banks had direct correspondent links to the New York institutions at the center of the
panic. Further, we provide quantitative evidence of the transmission of financial distress through
direct interbank connections during the panic and ensuing recession. Banks with connections to
other banks that closed were themselves at greater risk of going out of business, and those with
connections to the New York City institutions at the center of the panic were at even greater risk
of closing.

Finally, we investigate whether banks with connections to banks and trust companies at
the center of the panic changed their correspondent connections after the panic. Although New
York City remained the network’s primary node, we find that the percentage of network
connections to New York City institutions declined compared with the overall growth of the U.S.
banking system. Moreover, the links to New York City became more concentrated among the
City’s largest six national banks. Banks directly connected to New York trust companies and
banks at the center of panic events were especially prone to shift their connections away from
New York City and to concentrate their remaining New York connections among the City’s
largest national banks.

This paper contributes to the literature on the Panic of 1907 as well as the broad literature

on the banking panics of the National Banking era. Studies about the Panic of 1907 such as



James, et al. (2013) and Tallman and Moen (2018) discuss how shocks to the New York City
banking market reverberated across the United States. Others examine how specific network
connections affected customers of New York City trust companies and banks at the center of the
panic. Frydman et al. (2015), for example, show that large non-banking firms with close
connections to the most involved New York City trust companies faced higher borrowing costs
than other listed firms, and consequently had lower stock returns, dividend and profit rates, and
made fewer investments. They find no such impact from connections to New York City banks,
however, even those central to panic events, suggesting support from the New York
Clearinghouse insulated those banks and their borrowers from significant distress.! Building on
this literature, we investigate whether correspondent connections to the banks that were central to
the panic influenced general suspensions of deposits in other cities, risk of individual banks
closing during the panic and worsening recession, or changes in how banks chose to connect to
the network. Few banks outside of New York City had correspondent relationships with the trust
companies that were most involved in the panic’s events, but many were connected to the most
involved commercial banks. Our research finds that connections to those banks were
consequential, suggesting that clearinghouse support did not entirely prevent direct connections
to banks at the center of the panic from affecting banks outside of New York City.

Much of the literature on 19™ and early 20" century U.S. financial crises, such as
Calomiris and Gorton (1991), Wicker (2000), and Gorton and Tallman (2018), stress the
importance of structural flaws in the banking system, such as unit banking and the absence of a
lender of last resort, for the frequency and severity of banking panics. As previously noted,
branching restrictions encouraged a dense, highly-interconnected interbank network to arise to
facilitate interregional payments and mobilize capital. Clearinghouses served to some extent as
local lenders of last resort, but the banking system was susceptible to frequent, severe disruptions
that were amplified by direct interbank connections. The evidence presented herein supports the
long-held view that the interbank network was an important source of contagion in the 19" and
early 20" centuries and suggests that the Panic of 1907 would have had less impact on banks

outside of New York City if the structure of the network had been flatter and less focused on

! Few banks outside of the New York City area maintained correspondent relationships with the trust companies
identified by Frydman et al. (2015) as central to the panic. Fohlin and Lu (2021) show that investors discriminated
among New York City trust companies, however, and that those with connections to the city’s leading national
banks maintained higher stock market valuations during the panic than other trusts.



New York City. The data thus supports the mostly descriptive accounts about how the network
transmitted a New York City stock market shock throughout the United States during the Panic
of 1907 and subsequent recession, as well as theoretical research relating interbank contagion to
network structure.

The following section briefly describes the interbank network and reviews the history of
the Panic of 1907, focusing especially on the network’s structure and the pressures that banking
panics put on the network. In Section 3, we investigate the interregional transmission of the
panic in two ways: First, we test whether connections to New York City trust companies and
banks most directly tied to the panic explain differences in how local bank clearinghouses
responded to the crisis; Second, we examine whether such connections contributed to bank
closure risks in an empirical model that also tests for risks associated with ties to distressed
banks in general. In Section 4, we investigate whether banks with connections to institutions at
the center of the panic systematically altered their network connections after 1907 compared
with banks without such connections. Section 5 concludes.

2. The Interbank Network and Panic of 1907

In the 19" and early 20™ centuries, the U.S. banking system was comprised of thousands
of mostly single-office (“unit”) banks. Because state and federal laws limited branch banking,
and prohibited interstate branching altogether, banks often contracted with banks located in other
cities to conduct business outside their home markets. Most banks had at least two or three such
correspondents and maintained those relationships by keeping deposits with their correspondent
banks. These correspondent links formed the interbank network. Interbank deposits comprised
significant shares of the banking system’s assets and liabilities. Correspondent deposits
constituted 12.4 percent of all commercial bank assets in 1907 (Board of Governors 1959, Table
A-1a), but the percentage was higher for banks outside of the large national banks in the central
reserve cities (i.e., New York City, Chicago, and St Louis) which typically held few interbank
assets. Disaggregated data from the Comptroller of the Currency indicate that, on average,
national banks (i.e., banks with federal charters) outside the central reserve cities held deposits
equal to approximately 15 percent of their total assets in bank correspondents in August 1907
(Office of Comptroller of the Currency 1907). The network thus constituted a high proportion of

total bank assets and an even larger proportion of liquid bank assets.



The network had a core-periphery structure, with New York City as the network’s central
node and a few other large cities as secondary or regional nodes.? New York City had long been
the financial capital of the United States. Banks relied on their New York City correspondents to
make and receive payments in New York or elsewhere, to invest in securities and stock exchange
loans, and for short-term loans. In addition, national banks were permitted to use deposits in New
York City national banks to satisfy a portion of their legal reserve requirements.® As a result, 70
percent of U.S. commercial banks, mutual savings banks and trust companies had at least one
New York City correspondent in January 1907, and the largest correspondent banks in the city
had hundreds of respondents, i.e., banks for which the city bank served as a correspondent.
Chicago was the second most important network node; its banks linked to 30 percent of the
nation’s banks. Of the five banks in 1907 with more than 1,200 respondents, four were New
York City banks and one (with the fewest links among the five) was a Chicago bank. With 2,836
respondents, Hanover National Bank in New York had the most respondents and was a
correspondent of 15.5 percent of all banks in the United States. The largest Chicago bank (First
National Bank) had 1,344 respondents (7.4 percent of all banks).

In modern parlance, the historical U.S. interbank market was “robust-yet-fragile.”
Payment flows through the interbank network were highly seasonal, reflecting fluctuations in
agriculture and other commercial activity (Kemmerer 1910; Barsky and Miron 1989; Davis, et
al. 2009; Carlson and Wheelock 2016). Although the aggregate demand for money and credit
varied seasonally, demand varied somewhat by region so that banks in some parts of the country
were depositing funds into their correspondent banks when banks in other parts were
withdrawing funds. The regionally asynchronous nature of flows of funds into and out of
correspondent banks in the major cities during non-panic periods allowed the system to
economize on cash and is an illustration of the robust nature of the network in dissipating local
fluctuations in the demand for money and credit. However, a characteristic of major banking

panics, such as the Panic of 1907, was that banks in all regions sought to withdraw funds from

2 Most connections to other large cities were among banks in the same geographic region. Jaremski and Wheelock
(2020) provide information about the structure and evolution of the interbank network over the early 20" century.
3 The National Banking Acts required that national banks located in designated central reserve cities maintain their
required reserves in the form of gold. National banks in designated reserve cities and country national banks,
however, could satisfy a portion of their requirement with deposits held in central reserve city and reserve city
national banks. State-chartered banks were subject to reserve requirements specified by their states, many of which
also allowed correspondent deposits to satisfy a portion of requirements (see White 1983).



their correspondents simultaneously. The demand for cash then far exceeded the capacity of the
network to deliver and its fragility became evident.

The Panic of 1907 began in mid-October 1907.% The panic’s proximate cause was the
October 16 collapse of an attempt by New York City financiers Augustus Heinze and Charles W.
Morse to corner the stock of United Copper Company.’ The collapse caused the failure of two
brokerage houses connected to the scheme and precipitated runs on three banks that were
connected to Heinze and his partners: Mercantile National Bank, New Amsterdam National
Bank, and the National Bank of North America. Morse controlled the latter two banks and was a
director and major stockholder of Mercantile National. Runs then spread to other banks and trust
companies with connections to Heinze, Morse and their associates, including Knickerbocker
Trust Company, headed by Charles T. Barney, and then more broadly to other New York
financial institutions.® By October 25, ten banks and trust companies had suspended operations
(Wicker 2000, p. 95). Banks across the city suspended payments on October 26 and the New
York Clearinghouse issued clearinghouse loan certificates to augment the reserves of its
members, which at the time did not include any trust companies. The panic spread rapidly across
the United States and within days banks suspended payments and local clearinghouses issued
loan certificates in many cities (Andrew 1910). Although the worst of the panic had ended by
January, clearinghouse certificates remained in circulation in many cities, including New York
City, into the Spring of 1908 (Andrew 1910, Table 1).

The Panic of 1907 coincided with a serious economic recession. The NBER identifies a
cycle peak as having occurred in May 1907. However, measures of economic activity indicate
that the economic downturn worsened significantly during the panic and was especially acute

while payments were limited or suspended (James, et al. 2013).” Contemporary studies, such as

4 We only briefly review key events here and refer readers to detailed accounts by Brunner and Carr (2007), Moen
and Tallman (1992), Sprague (1910), Tallman and Moen (2018), and Wicker (2000), among others.

5 The panic occurred when credit conditions were already unusually tight. Alarmed by gold outflows, in part
resulting from insurance payouts after the San Francisco earthquake of 1906 (Odell and Weidenmier 2004), the
Bank of England raised its Bank Rate and acted to limit the issuance of American finance bills in London in order to
stem the loss of gold (Tallman and Moen 2012).

¢ Other banks closely tied to the panic were Consolidated National Bank, Hamilton Bank and Hudson Trust
Company. Edward and Orlando Thomas, who owned Consolidated National and were officers of the other two
institutions, were close associates of Heinze and also had interest in Amsterdam National Bank.

7 For instance, Babson’s Seasonally Adjusted Index of the Physical Volume of Business Activity peaked in May
1907 at 58.2 but fell only to 54 in October before plummeting to 44.4 in December and a trough of 42 in May 1908
(Moore 1961). Similar patterns occurred in pig iron production and industrial production, as noted by James, et al.
(2013), suggesting that panic had broad impact on manufacturing and business activity.



Cleveland (1908, p. 125), reported that “the whole business constituency which depended on
bank credit for ‘cash’ was thrown into a condition of distress” by payments suspensions and the
panic generally (see also Sprague 1910).

Although many studies have identified the interbank network as a source of contagion in
the Panic of 1907 and other National Banking era panics, none has mapped the universe of
network connections in 1907 or tested whether direct network connections transmitted distress
across banks in the panic or ensuing recession. The rest of this paper makes use of a dataset
consisting of the network connections of every U.S. bank both before and after the panic and
recession to first test whether direct network connections help explain differences in local
responses to the panic. We then investigate whether such connections contributed to higher bank
closure rates throughout the United States, and finally whether banks shifted their correspondent
links in an effort to reduce risks associated with network ties. Rand McNally Bankers Directories
provide “a full and complete list of banks, bankers and savings banks in the United States” and
their “principal” correspondents.® We use the January 1907 edition to identify the U.S. banks
operating before the panic and their correspondent relationships. In addition, we use data on
network links from the July 1910 edition collected by Jaremski and Wheelock (2020) to
investigate how banks changed their correspondent connections after the panic.’

3. Interbank Transmission of the Panic and Financial Distress

The panic originated in New York City in October, and though largely over by the end of
January, its effects on banking and economic conditions lingered for several more months. The
lack of high frequency data, especially for banks outside of New York City, makes it difficult to

gauge the extent of bank runs and deposit withdrawals at the height of the panic.' However, two

8 While giving no definition of “principal” correspondents, the evidence suggests that the Directory attempted to
capture the largest and most important correspondents. The few surviving archival records that contain full
correspondent information for individual banks suggest that the Directory covered the vast majority of interbank
funds. The Directory listed bank branches, private banks (i.e., unincorporated banks without a government-issued
charter), securities dealers, and other financial firms. We omit these firms and branch offices, as well as the few
banks with no listed correspondents as we are unsure whether those banks had no correspondents or that the
information is missing.

% The Directories identify specific correspondent relationships but do not include the dollar amount of deposits
associated with each such link. We are unaware of any comprehensive source for such information. However, in our
data, the number of respondent relationships that a bank had was highly correlated with the amount of deposits it
held for respondents (correlation coefficient of 0.90), indicating that a mapping of the network based on the
information in the directories is likely reflective of the size and structure of the network in terms of deposits.

10 Moen and Tallman (2018) use weekly data for New York City banks from the Commercial and Financial
Chronicle as well as daily financial market pricing data. To our knowledge, high frequency data are not available for
banks in other locations.



measures of financial distress can be observed: 1) clearinghouse actions to suspend payments and
issue emergency currency and ii) permanent bank closures. The former reflects an immediate
response to the panic at the city level, whereas the latter is a measure of financial distress during
the panic and ensuing recession. This section examines both outcomes for evidence that the
network contributed to transmitting financial distress across the nation.

3.1 Intensity of New York Correspondent Connections and Payments Suspensions

The New York City clearinghouse suspended cash payments and began to issue
clearinghouse certificates on October 26. The clearinghouses of Chicago and St. Louis—the
nation’s two other central reserve cities—suspended and issued clearinghouse certificates on
October 28, as did clearinghouses in several other cities (Andrew 1910, Table 1). Clearinghouses
in at least 95 cities had done so by the second week of November, and clearinghouse notes
continued to circulate through January 1908 in most of those cities.

The suspension of payments as well as the amount and duration of clearinghouse
certificate issuance provide clear measures of the immediate dissemination of the panic. Andrew
(1910) collected information on cash payments suspensions and clearinghouse certificate
issuance during the panic for the National Monetary Commission. According to Andrew (p.
439), cash payments were restricted “to a greater or less degree” in two-thirds of U.S. cities with
at least 25,000 inhabitants. He lists separately those where cash payments were restricted or
clearinghouse certificates issued (Table 1) and all other large cities (p. 445).!! For most cities
where emergency liquidity was introduced, he provides the dates of issue, the total amount
issued and the peak amount outstanding. In addition, Andrew (Table 2) provides an incomplete
list of cities with fewer than 25,000 inhabitants where cash payments were restricted or currency
substitutes were issued.

We use information from Andrew’s tables to study the immediate spread of the panic
from New York City. Specifically, we test whether cash payment suspensions and clearinghouse
certificate issuance were more likely in cities where the correspondent connections of local

banks were more concentrated among New York City financial institutions in general, New York

' Washington DC, Albany NY, Rochester NY, Toledo OH, and Dubuque IA, all of which were reserve cities, were
among those where neither cash payments were restricted or clearinghouse certificates issued. Andrew (1910, p.
444) also lists a few cities where clearinghouses had requested their members to ask “their larger customers to mark
checks payable only through the clearinghouse.” We treat those cities as ones where suspensions were not imposed
as they did not represent required payments restrictions. However, our results are similar if those cities are omitted.
We also omit the few cities where Andrew does not provide any information about the timing of suspension or the
issuance of cash substitutes.
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City trust companies, or New York City banks associated with Heinz and his associates. The
names of the financial institutions and individuals involved in precipitating the panic in New
York were widely reported in the press. Depositors of a bank whose correspondents included
trust companies or commercial banks that were most involved in the crisis might have been more
likely to run and thus impair the bank’s liquidity. Moreover, banks with extensive connections to
New York banks and trust companies might have been more pessimistic about quickly receiving
funds they had on deposit with those institutions. An extensive literature finds that uninsured
depositors are sensitive to risk and will run on banks that are thought to be in danger of
defaulting (e.g., Gorton and Pennacchi 1990; Martinez Peria, and Schmukler 2001; Calomiris
and Wilson 2004; Calomiris and Jaremski 2019). Thus, conceivably, payment suspensions and
cash substitute issues were more likely in cities whose banks had extensive correspondent
relationships with New York banks and trust companies, especially those directly involved in the
start of the crisis.

We use four different outcome measures to test for a relationship between New York
connections and local responses: 1) An indicator for whether a city’s banks or local clearinghouse
substantially restricted cash transactions or issued clearinghouse certificates; ii) The total value
of clearinghouse certificates issued per bank; ii1) The date at which clearinghouse certificates
were first issued; and iv) The number of days that clearinghouse certificates circulated before
their retirement. To reflect the intensity of connections to New York City, we use 1) the fraction
of the total number of correspondents of banks within a given city that were comprised of New
York City banks and trust companies; i) the fraction of banks in the city that were connected to
any New York City trust company, and iii) the fraction of banks in the city that were connected
to any New York City bank implicated in precipitating the panic, which we identify as banks of
which Charles Morse, Augustus Heinze, Charles Barney, Edward Thomas or Orlando Thomas

was an owner, officer, or director (hereafter we refer to these as the “HMBT Banks”).!? We also

12 The central role that these men played in the panic was well publicized in the financial press at the time. The
Commercial and Financial Chronicle, for example, reported regularly on banking conditions in New York City and
elsewhere, including reports on individual banks and bankers. For example, it reported that the New York City
Clearinghouse required the resignations of Morse, Barney and others as a condition of assistance to their banks
(October 26, 1907, p. 1059). We identify the banks at the center of the panic from reports in the Chronicle and
secondary sources, including Wicker (2000) and Bruner and Carr (2007). The banks that we identify as “HMBT
Banks” are: New Amsterdam National Bank, Mechanics and Traders Bank, National Bank of North America,
Mercantile National Bank, Merchants Exchange National Bank, New York Produce Exchange Bank, Fourteenth
Street Bank, Garfield National Bank, Northern Bank, Coal and Iron National Bank, Bank of Discount, Riverside
Bank, and Consolidated National Bank.
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control for the logarithms of the number of correspondents and respondent connections of the
banks within the city to capture the city’s importance to the overall network, and the logarithm
changes in population 1900-1910 and number of banks 1900-1907 to control for any differential
pre-trends across cities.

Figure 1 shows that banks with a correspondent relationship with HMBT banks (top
panel) or any New York City trust company (bottom panel) were located throughout the United
States. Although more predominant in the East, the distribution closely matches the geographic
distribution of banks generally, which reflected the relative concentration of U.S. population and
economic activity in the East at that time.

We estimate the following specification with logit regressions for binary outcomes and
ordinary least squares for continuous outcomes:

Suspension, = a + f,Ln (Resp). + B,Ln(Corr) . + B3%NYCCorr, + [,%NYCTrust,

+ Bs%HMBTBank .+ B¢Ln(Banks). + B,C. + BsRegion, + e, (1)

where Suspension, is a vector of the four suspension variables described above, Ln(Resp). and
Ln(Corr), are the logarithms of the number of respondents and number of correspondents of
city ¢ in 1907, respectively; %NYCCorr, is the fraction of city ¢’s correspondents that were
located in New York City in 1907; %NYCTrust, and %HMBTBank, are, respectively, the
fraction of city ¢’s commercial banks that were connected to either a New York City trust
company or to a state or national bank of which Heinz, Morse, Barney or Thomas were
principals; Ln(Banks). is the logarithm of the number of commercial banks in city ¢ in 1907; C,
is a vector of location characteristics from Haines (2008) which includes indicator variables for
whether the city was a central reserve or reserve city, the logarithm of the city’s population in
1910, the logarithm change in city population 1900 to 1910, the logarithm change in the number
of banks in the city from 1900 to 1907, the fraction of the county that was non-white, and the
number of farms per capita; Region, is a vector of indicators for the region in which the city
was located and e, is the White-robust standard error.

We estimate Equation (1) for two samples. The first includes the 165 cities listed in
Andrew (1910), whereas the second excludes the 33 cities with fewer than 25,000 inhabitants.
Neither sample is large, especially for the outcomes that are conditional upon issuing any

clearinghouse certificates. The larger sample has the advantage of allowing for more controls



12

without raising concerns about degrees of freedom, whereas estimation based on the smaller
sample provides an indication of any bias introduced by including the smaller cities.

Table 1 reports estimation results for Equation (1). The results indicate no effect on any
of the dependent variables of additional connections to either New York City banks and trust
companies generally or of additional connections to New York City trust companies specifically.
However, cities where higher fractions of banks were connected to HMBT banks were more
likely to suspend payments and issue clearinghouse certificates.'® Specifically, a one standard
deviation increase in the fraction of banks connected to HMBT banks (i.e., 0.153) is associated
with an additional 8.8 percent probability of suspending. We also detect evidence that
connections to HMBT banks increased the duration of suspension periods, though the result is
only statistically significant in the larger sample. Clearinghouse certificates issued per bank were
also higher in cities whose banks had more respondents, and thus were more central to the
network, and such cities tended to suspend earlier but for less time. The evidence indicates that
specific network connections affected the decision to declare a suspension and issue currency
substitutes, while the volume and timing of emergency currency issuance in a city was a function
of the number of respondents that the city’s banks had. Hence, direct network connections were
important for transmitting the shock from New York City to the rest of the nation.

3.2 Interbank Connections and Bank Closure Risk

The Panic of 1907 was a major financial crisis that had significant economic
repercussions. Although it produced relatively few outright bank failures compared with the
Panic of 1893 or the Great Depression of the 1930s, many banks closed permanently during the
panic and subsequent recession.!* Comparing the listings of banks in the January 1907 and

January 1909 editions of Rand McNally Bankers Directory, we identified 654 national and state-

13 The effect of connections to HMBT banks is robust to a variety of alternative specifications. These include using
an indicator variable for any connection to an HMBT bank, using the share of a city’s assets that were in banks
connected to HMBT banks, dropping cities with populations over 250,000 (or alternatively over 75,000), controlling
for the trust companies identified by Frydman, et al. (2015), or controlling for the change in bank assets from 1905
to 1906 for cities with available data.

14 Board of Governors (1943) and other sources of historical (i.e., pre-1934) information on bank distress report data
on bank suspensions, defined as “all banks closed to the public, either temporarily or permanently, by supervisory
authorities or by the banks’ boards of directors on account of financial difficulties... unless the closing was under a
special banking holiday declared by civil authorities” (pp. 281-82). For national banks, suspensions data include
only banks that failed with receivers appointed, but data for state-chartered banks are a mix of receiverships and
other suspensions. Using this narrow definition, 102 banks “suspended” during the 12-month period ending June 30,
1908. By comparison, 297 banks suspended in 1893 (over a 14-month period ending August 31, 1894), and more
than 4,900 banks suspended between June 30, 1929, and June 30, 1932 (Board of Governors 1943, p. 283)
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chartered banks that were present in 1907 but not at the end of 1908 (excluding banks that
merely changed their name, location, or charter type). These represent a mix of failures
(involuntary liquidations with receivers appointed), voluntary liquidations, and mergers, of
which most were likely due to financial distress given the period involved.!

Studies of bank failures in modern times typically treat a failure as occurring on the date
on which Federal Deposit Insurance Corporation (FDIC) seizes the bank and extinguishes its
charter. Such precise dating is impossible for most failures, particularly of state-chartered banks,
in the pre-FDIC (i.e., pre-1934) era. Moreover, the demise of a bank rarely happens suddenly,
and banks can continue to operate in a weakened, even insolvent, condition for some time before
closing, though ultimately a run by depositors might force a bank closure. Thus, even if the
precise date when a bank ceases to operate is known, in most instances the bank likely was in a
period of demise some months before it closed.!'®

Here, we study bank closures that occurred over a window that includes not only the few
weeks when the panic was at its height but also the full year of 1908 when most of the bank
failures and other closures occurred. We do this in part because data sources do not identify
precisely when most banks closed, and so we do not have a comprehensive list of banks that
closed during the panic per se. Moreover, if we could identify all the banks that closed
permanently during just the panic weeks, restricting the sample period to just those weeks would
miss banks that were either weakened by the panic and later closed or those that closed as a
result of the ensuing recession. Moreover, quantitative estimates of the impact of interbank
connections on bank closures over the longer period likely understates their impact at the height
of the panic. Thus, if we find that interbank connections were important for closures over the
longer window, it seems likely that they were even more important for transmitting distress at the

height of the panic.

15 Network studies such as Das, et al. (2022) and Calomiris, et al. (2022) on the Great Depression use a similar
definition to study bank distress. Most bank reports distinguish acquisitions from mergers. When we can identify
acquisitions as distinct from mergers, we do not treat the acquiring bank as having closed; otherwise we treat both
banks as closures. Results reported in Wheelock and Wilson (2000) for the late 20™ century suggest that the
determinants of bank closure due to merger and failure are similar.

16 Balla, et al. (2019) describe the mechanics of bank failure in modern times, and report that the FDIC loss rate
averaged 26 percent on banks the failed during 2007-13, indicating that banks are often insolvent well before being
closed. Moreover, bank regulators sometime intervene in an attempt to prevent a bank from failing or to buy time to
find a merger partner for an insolvent bank and thus some insolvent banks are never treated as failures. Because of
this, some studies define failures to include banks that are critically undercapitalized but not closed (see, e.g.,
Wheelock and Wilson 2000). Unfortunately, the absence of timely, detailed balance sheet data for most banks
prevents us from using such a definition here.
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To estimate the impact of network transmission of financial distress, we build upon the
network-augmented model of Calomiris, et al. (2022). In their study of the Great Depression, the
authors begin with a model in which the closure outcome is regressed on bank characteristics
such as its size, age, and various balance sheet measures that other studies have found to be
important for explaining a bank’s likelihood of closing.!” They then add variables intended to
capture the influence of interbank connections. These variables include the numbers of
correspondents and respondents (if any) a bank had, and the fractions of its correspondents and
respondents that closed. The authors find that having more respondents or larger fractions of
correspondents and respondents that closed increased a bank’s closure risk. Having more
respondents might reduce a bank’s risk in normal times (when inflows and outflows of
respondent deposits were less correlated) but increase risk in panics when the bank’s respondents
were all attempting to withdraw their deposits simultaneously. Having deposits in a larger
number of correspondents would likely reduce a bank’s risk, however, especially in a crisis
period, through diversification. The likely explanation for the impact of correspondent closures is
that they would cause a bank to lose access to liquid assets, while the impact of respondent
closures on a bank’s own closure risk is that they stripped the bank of a key funding source.

Calomiris, et al. (2022) find that contagion spreading through interbank connections was
an important source of bank closure risk during the Great Depression, but they do not test
whether connections to specific locations mattered. Here we expand the network-augmented
closure model to test whether network connections to New York City institutions per se affected
a bank’s closure risk in the Panic of 1907 and ensuing recession using New York City-focused
measures like those in Equation (1).

Banks with correspondent connections to New York City banks and trust companies,
especially those at the center of the panic, could have been affected in various ways. Six of those
City banks and trusts closed, which would have directly impaired the assets of their respondents.
Respondents of New York City banks and trusts that were most directly associated with the
panic might have also experienced a loss of reputation and thus increased funding costs due to
their connections. Thus, even if they survived during the immediate panic period, those

respondents might have faced higher costs or less access to loans from correspondents that left

17 The specification is like those estimated in other settings, such as the National Banking era (Jaremski 2018), Great
Depression (White 1984; Calomiris and Mason 2003), 1980s-90s (Wheelock and Wilson 1995, 2000), and Great
Recession (Cole and White 2012).
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them more vulnerable during the recession. Although the New York clearinghouse supported the
city’s banks (but not its trust companies), HMBT banks continued to experience substantial
deposit outflows in 1908 even as the city’s other banks recovered. Surviving HMBT national
banks experienced a 22.8 percent decrease in total deposits and 18.1 decline in interbank deposits
between August 1907 and September 1908, while other surviving New York City national banks
saw a 26.7 percent increase in total deposits and 26.2 percent increase in interbank deposits.
Although other explanations for the differences in deposit growth are possible, the data suggest
that depositors discriminated among banks and that those most directly involved in the panic
may have suffered tarnished reputations with respondent banks and other depositors. And,
because Rand McNally and other directories published the names of every bank’s
correspondents, it is conceivable that banks whose correspondents included notorious New York
City banks and trusts also suffered some loss of reputation that hastened their own demise.

We estimate the determinants of bank closure between January 1907 and December 1908
using the following logit model:

Closure; = a + f1Ln (Resp); + B,Ln(Corr); + BzRespClosures; + B,CorrClosures;
+ L5s%NYCCorr; + BeNYCTrust; + fHMBTBank;+ gB; + foX;
+ BioRegion; + e; (2)

where Closure; is an indicator for whether bank i had closed permanently by the end of
December 1908, Ln(Resp); and Ln(Corr); are the logarithms of the number of respondents and
number of correspondents of bank 7 in 1907, respectively; RespClosures; and
CorrClosures; are the fractions of bank i’s respondents or correspondents that closed by
December 1908, respectively; %NY CCorr; is the fraction of bank i’s correspondents in 1907 that
were located in New York City; NYCTrust; and HMBT Bank; are indicators for whether bank i
had among its correspondents a New Y ork City trust company or a commercial bank with
connections to Heinz, Morse, Barney or Thomas, respectively; B; is a vector of bank balance
sheet items (log of total assets, loans/assets, surplus and undivided profits/assets, cash and
balances due from banks/deposits), the bank’s charter type, and the logarithm of bank age;'® X; is
a vector of characteristics in 1910 from Haines (2008) that includes indicator variables for

whether the bank’s county had a central reserve or reserve city, the logarithm of county

18 Studies typically find that bank failure or closure risk is positively related to loans as a share of total assets, and
negatively related to bank size, age, measures of net worth such as capital to total assets, and measures of liquidity
such as cash and balances due from banks relative to total deposits. See, e.g., Calomiris, et al. (2022).
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population, the fraction that was urban, the fraction that was non-white, and the number of farms
per capita; Region; is a vector of region indicator variables, and e; is the standard error that is
clustered by state.

We obtain available balance sheet information for individual national banks as of
September 4, 1906, from Annual Report of the Comptroller of the Currency for 1906, and for
state-chartered banks from state banking reports for 1906. Because some states did not publish
reports with balance sheet information for their state-chartered banks, we estimate Equation (2)
with 1) a full sample consisting of all U.S. commercial banks but where the regressions omit
balance sheet variables, and ii) a restricted sample consisting of commercial banks in the 31
states that reported balance sheet information (which represents 71 percent of all U.S. banks). In
this way, we show that the network effects are not the result of sample selection choices or
omitted balance sheet variables.'’

Table 2 reports means and standard deviations for the variables included in the model.
The top panel provides statistics for the variables included in Equation (2) for both the limited
and full datasets which consists of all non-New York City state and national banks in existence
in January 1907. A comparison of the statistics for the full and limited samples suggests no
systematic differences.

Table 3 reports the marginal effects of the independent variables in Equation (2).2° We
report three specifications for each sample (results for the full sample are reported in columns 1,
3 and 5; those for the smaller sample are reported in columns 2, 4, and 6). The first specification
(reported in the first two columns) includes the network variables that Calomiris, et al. (2022)
found important for helping to explain bank closures during the Great Depression. As in that
study, we find that a bank’s risk of closing in 1907-08 was greater when a higher percentage of
its correspondents or respondents closed. Closures among a bank’s correspondents would limit

access to a portion of the bank’s assets, at least temporarily, while closures among a bank’s

19 We omit banks located within 30 miles of Manhattan to avoid confounding local contagion within New York City
and direct links to banks and trusts in the city. Our results are not sensitive to the distance choice.

20 'We find that the results are similar when including state-fixed effects instead of regional fixed effects. Further,
separate estimates by charter type indicate that state bank closure risk was more susceptible to New York City trust
company links while national bank closure risk was more susceptible to the HMBT banks (likely because national
banks had very few correspondent relationships with trust companies). The results are also robust to a number of
different specifications including testing separately for an effect of connections to the trust companies at the center
of the panic (as identified by Frydman, et al. 2015) and omitting any respondents or correspondents located in the
same city as the given bank.
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respondents would eliminate funding sources. In addition, and again as in the Great Depression,
we find that having more respondents increased a bank’s risk of closing. Although having more
respondents might ordinarily provide diversification among its funding sources, relying on
respondents for funding could be risky in a panic or recession when many of a bank’s
respondents were attempting to withdraw their funds simultaneously. Because we do not observe
high-frequency flows of deposits or the precise date of each closure, it is not possible to
definitively identify the direction of causality. Even if we could date precisely when every bank
closed, the simple fact that one bank closed before its correspondent (or respondent) does not
necessarily mean that the direction of causality went from the first bank to close to the second. A
correspondent bank might close as a result of withdrawals by its respondents as the latter were
attempting to forestall their own demise. However, the results indicate clearly that contractual
contagion within the interbank network was an important source of bank closure risk during the
1907 panic and subsequent recession.

The second and third specifications, reported in columns 3 and 4, and 5 and 6,
respectively, include variables meant to test whether having connections to New York City banks
and trust companies contributed to a bank’s closure risk. We find no evidence that a bank’s
closure risk was associated with the share of its total correspondents comprised of New York
institutions in general. However, the results indicate that banks were at greater risk of closing if
they had a correspondent relationship with a New York City trust company or with one of the
commercial banks connected to Morse, Heinze, Barney or Thomas. Moreover, the size and
statistical significance of connections to trust companies and HMBT banks are qualitatively
unaffected by including the fractions of a bank’s respondents or correspondents that closed,
suggesting that the New York connections do not simply reflect the effects of network
connections to closed banks in general. And, because the results are qualitatively similar across
the two samples, it is unlikely that they reflect the omission of bank age or balance sheet
characteristics in the larger sample. Further, in finding that closure risks of banks that were older,
larger, or had higher ratios of surplus and undivided profits to assets were lower, the results are
consistent with those of other studies of bank closure and suggest that our model is well
specified.

In sum, our regression evidence indicates that network connections were an important

conduit for bank distress during 1907 and subsequent recession. And, while we cannot explicitly
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observe bank-specific runs, the evidence closely matches the literature on the Panic of 1907. The
traditional story has been that the financial panic originated in the New York stock market and
engulfed the U.S. banking system by way of the interbank network. The fact that specific distant
connections to a handful of New York City banks and trust companies were correlated with
immediate payment suspensions and subsequent bank closures provides the first empirical
evidence for papers on the subject. The results thus support other recent studies showing that
direct interbank connections have historically been an important conduit for transmitting
financial shocks while also providing new information about the determinants of bank distress in
the Panic of 1907 and subsequent recession.

4. Did the Panic Reorient the Network?

The interbank network played a key role in transmitting the New York City based
financial shock to the rest of the nation. The literature, however, has not examined whether the
network changed in response to the shock. From previous studies we know that networks can
adjust in response to changes in regulation (e.g., Anderson, et al. 2019, Jaremski and Wheelock
2020) and financial shocks (e.g., Das, et al. 2022). Here we investigate whether banks adjusted
their network connections after the Panic of 1907 in an effort to lessen future exposures to the
New York correspondents linked to the panic.

Using Rand McNally correspondent data for 1910 from Jaremski and Wheelock (2020),
we examine whether the network adjusted in ways consistent with reducing network liquidity
risk of the type observed in the panic. The use of network observations for 1910 avoids
confounding the analysis with any temporary disruptions that occurred during and immediately
after the panic. The Panic of 1907 did not produce a substantial reduction in New York City’s
primacy in the network as the number of connections to the city’s banks remained high and there
was substantial growth in interbank deposits in New York City after the panic. However, the
panic might have contributed to some reorientation away from the city, particularly away from
those banks and trust companies that were at the center of the panic. Across all banks and trust
companies, the number of correspondent connections to New York City banks rose by 8.7
percent between 1907 and 1910, but that was less than the 21 percent increase in the number of
U.S. banks and trust companies over that period. Moreover, the percentage of total network
connections to New York City banks rose by only 0.4 percentage points between 1907 and 1910,
while the number of U.S. banks that had at least one New York City correspondent fell by 5
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percentage points. By comparison, Chicago banks became more central to the network over the
period, outpacing the overall growth in the number of banks. Between 1907 and 1910, the
number of connections to Chicago banks increased by 1.6 percentage points and the fraction of
banks that had least one connection to a Chicago bank grew by 0.6 percentage points.
Nonetheless, the number of connections to Chicago remained about half the number of New
York City connections. New York’s continued dominance is not surprising given the connection
of New York City banks to the securities markets and international trade.

Although the panic did not cause a substantial reorientation of the interbank network
away from New York City, it might have led banks to change their correspondent relationships
within New York City. Conceivably, the apparent riskiness of trust companies and the HMBT
banks might have led some banks to move their correspondent links away from those institutions
to other, perhaps more stable banks. Table 4 compares the total numbers of respondents of New
York City trust companies and various categories of commercial banks in 1907 and 1910. Trust
companies saw a 3.4 percent decline in respondents between 1907 and 1910, while the HMBT
banks lost 36.3 percent of their respondents.?! Indeed, most of the banks and trust companies at
the center of the panic that survived experienced large declines in numbers of respondents. For
example, Mercantile National Bank had 166 respondents in 1907 but only 69 in 1910,
Knickerbocker Trust Company had 27 respondents in 1907 but only 5 in 1910, and Trust
Company of America had 65 respondents in 1907 but just 32 in 1910 despite having merged with
Colonial Trust Company (which had 21 respondents before the panic). By contrast, the number
of respondents among all other New York City banks rose by 12.8 percent.

Among commercial banks, the major New York City national banks tended to have the
largest gains in respondent connections. Although 91 of the 143 New York City banks and trust
companies operating in 1907 had at least one respondent, six national banks alone had 68.7
percent of the city’s total respondents in 1907 (National Bank of Commerce, First National

Bank, National Park Bank, National City Bank, Chase National Bank and Hanover National

2l A sizable portion of the respondent losses of HMBT banks reflected bank closures. Surviving HMBT banks lost
about 8.5 percent of their respondents over the period. A few trust companies had more respondents in 1910 than in
1907, but most picked up only a few respondents. Indeed, two of the three trust companies that gained more than 20
respondents had no respondents before the panic and thus might have avoided some of the negative reputation
effect.
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Bank).?? The market share of these “Big Six” banks rose to 71.1 percent in 1910, despite two of
them (National Bank of Commerce and First National) having fewer links in 1910 than in 1907.
The other four had gains of at least 15 percent, led by National City Bank which had 33 percent
more links in 1910 than in 1907.23 Hence, the data indicate that there was a slight relative decline
in the share of network connections to New York City, but a substantial reorientation within New
York City towards the largest national banks. Ironically, while this reorientation likely reflected
an attempt by individual banks to reduce solvency or liquidity risks associated with depositing
funds in trust companies or marginal banks, the increased concentration of interbank deposits in
a small number of correspondent banks may have had competitive or systemic risk
implications.?*

The increased concentration of correspondent links among the largest national banks
suggests that banks sought to lessen their liquidity risks, especially banks that had been
customers of trust companies or the HMBT banks. To investigate this possibility, we estimate
regressions to test whether having connections to New York City trust companies or the HMBT
banks affected how banks changed their correspondent relationships after the panic. Specifically,
we test whether banks 1) reduced their total correspondent or respondent connections; ii)
redirected their correspondent relationships away from New York City banks and trust
companies; or iii) shifted toward the “Big Six” banks that dominated the market.

We estimate the following ordinary least squares regression at the bank-level for banks
that survived from January 1907 through June 1910:

ANetwork; = a + ByNYCTrust; + B,HMBTBank;+ B3B; + BsX; + BsRegion; + e; (3)
where ANetwork; is a vector of network variables for bank 7, i.e., the changes between 1907 and
1910 in 1) total correspondents; i1) total respondents; iii) fraction of correspondents located in

New York City; iv) fraction of total correspondents comprised of the “Big Six” banks; v)

22 Sprague (1910) focuses on these six banks in his study of correspondent deposit flows during the Panic of 1910,
and Tallman and Moen (2012) refer to them as the “Big Six” banks.

23 National Bank of Commerce had a prominent role in the panic as the clearing bank for Knickerbocker Trust.
Charles Barney was one of its directors, along with J. P. Morgan. Knickerbocker’s situation worsened when
National Bank of Commerce announced on October 21, 1907, that it would no longer clear for Knickerbocker.
Barney subsequently resigned from the bank’s board of directors. Although National Bank of Commerce was visible
in the panic and Charles Morse had been a director of the bank, because of its long association with Morgan and
reputation for stability, we do not consider it one of the banks whose survival was in question and therefore do not
include it among the HMBT banks.

24 Das, et al. (2022) associate a bank’s contribution to systemic risk during the Great Depression to its size and
concentration of network connections. For a theoretical association between network concentration and system risk,
see Glasserman and Young (2015).
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fraction of total New York City correspondents comprised of the “Big Six” banks; and vi)
fraction of total correspondents comprised of banks located in other reserve or central reserve
cities.?> The other variables retain the definitions described previously. We also include a control
for whether a bank had multiple New York City correspondents in 1907 in all regressions and the
log change in a bank’s total number of correspondents in certain regressions as noted below. As
before, we estimate the regressions both on the full sample of banks without balance sheet
measures and on the smaller sample of banks with available balance sheet measures.® The lower
panel of Table 2 reports means and standard deviations for the variables included in the model.

Table 5 reports coefficient estimates for Equation (3). First, we examine patterns in the
raw changes in total correspondents and total respondents. We find no evidence that banks with
connections to the HBMT banks before the panic had declines in total correspondents or
respondents.

Next, we investigate changes in correspondent links to New York City banks and trusts.
Controlling for the change in a bank’s total number of correspondents, we find that banks were
more likely to reduce the fraction of their correspondent links going to New York City if they
had a New York City trust company or HMBT bank correspondent before the panic.

We also find that connections to New York City trusts and HMBT banks influenced a
bank’s choice of New York City correspondents. Again controlling for the change in a bank’s
total number of correspondents, we find that banks having a New York City trust or HMBT bank
correspondent before the panic were more likely to have increased their ties to one or more of the
“Big Six” banks, either as a fraction of their total correspondent relationships or as a fraction of
their correspondent relationships with New York City banks and trusts, by 1910. This suggests
that banks that had been connected to riskier institutions before the panic were more likely to

shift toward the very largest, and perhaps safest, banks by 1910.

25 We also estimated specifications where we used as dependent variables indicators for increases or decreases in 1)
total number of correspondents, ii) total number of respondents, iii) number of New York City correspondents, iv)
number of Big Six correspondents, and v) number of non-New York City correspondents. The results for the effects
of network ties to New York City trust companies and HMBT banks are consistent with those reported in the paper
for our original specifications. The results are also robust to a number of different specifications including ones that
test specifically for the effects of connections to the trust companies affiliated with Morse and associates and that
use data for only those banks that had at least one link to a New York City correspondent in 1907.

26 To maintain a similar sample, we continue to exclude trust companies from the regressions. However, we find
relatively similar results when splitting the sample based on charter type or including trust companies.
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Finally, we test whether banks with connections to New York City trusts or HMBT banks
before the panic were more likely to increase their connections to banks in other reserve cities
(including the central reserve cities of Chicago and St. Louis). Indeed, we find that to be the case
in that banks with such connections had larger increases in the non-New York City shares of
their correspondent connections by 1910.%7

Further evidence that banks moved their correspondent relationships away from New
York City trusts and HMBT banks is shown in Table 6. The table shows information for the
9,645 commercial banks present in both 1907 and 1910 that had one and only one New York
City correspondent in 1907. Specifically, the table examines whether each bank: (1) kept its
same New York City correspondent, (2) changed to another New York City correspondent, or (3)
dropped all New York City correspondents. The results are clear that banks with an HMBT or
New York City trust correspondent in 1907 were much more likely to either switch their
relationship to another institution in the city or pull out of the city altogether. Specifically, only
32.5 percent of HMBT connected banks and 58.4 percent of trust company connected banks
retained their New York City correspondent compared with 83.7 percent of all others. Hence, we
are confident that the changes observed in Table 5 are not driven by banks with many New York
City connections or those with none.

The detailed network data indicate several facets of how the network shifted in response
to the Panic of 1907. While New York City remained the center of the nation’s interbank
network, the data indicate a slowing in the growth of connections to New York City after the
panic. Perhaps more importantly, there was also a sizable shift in the financial institutions that
banks outside of New York City chose as their correspondents within the city. Connections grew
more concentrated among the “Big Six” national banks while the shares of connections to other
banks and, especially, trust companies and banks associated with Heinz, Morse, Barney, and
Thomas, declined. Finally, we find that banks that had a New York City trust company or an
HMBT bank correspondent before the panic were more likely to reduce their connections to New
York City and to shift their remaining city connections toward the “Big Six” banks. Thus, taken
as a whole, the evidence indicates that banks responded to the panic by reorienting their

correspondent ties and hence that the panic induced some restructuring of the interbank network.

27 We tested for differences in the tendency of banks to move their correspondent relationships to Chicago
specifically as opposed to St. Louis and the reserve cities. We found that banks that had connections to the HMBT
banks were equally likely to increase their ties to Chicago or other reserve cities.
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5. Conclusion

The interbank network has long been recognized as an important conduit by which the
Panic of 1907 was transmitted from New York City to the rest of the United States. However, the
evidence to date has been largely anecdotal or circumstantial. Similarly, quantitative evidence of
the transmission of financial distress through direct contractual relationships in the banking
system in any era is limited. Using newly digitized data on all U.S. bank correspondent
relationships on the eve of the panic, this paper provides quantitative support for the importance
of network connections in broadcasting the panic throughout the nation. We show that payments
suspensions and issuance of cash substitutes were more likely in cities whose banks had more
connections to New York City trust companies generally and to commercial banks at the center
of the panic. Cities with higher numbers of respondent links were also more likely to issue large
amounts of emergency currency to meet the increased demand for liquidity. Further, we show
that throughout 1907 and 1908 banks with either correspondent or respondent connections to
other banks that closed were themselves more likely to go out of business. And we find that
banks with connections to New York City trust companies or commercial banks at the center of
panic events were at increased risk of closing. These findings show that direct network
connections were an important conduit for disseminating banking distress during the panic and
recession.

Finally, we show that following the panic, the network reoriented away from the
institutions that had been most associated with panic events. A full analysis of how the panic
affected the network’s structure is a topic for future research. However, the evidence presented
here that banks connected to the panic’s central players were more likely to reorient their
connections away from New York City or to move their connections to stronger banks within the
city indicates that the panic was likely driving changes in the network. Hence, the paper’s results
add new evidence that the structures of interbank networks can and do change in response to
financial shocks. Moreover, evidence of a shift in correspondent links to the largest banks
following the panic suggests that flight to quality in interbank markets has the potential to
increase network concentration and, hence, systemic risk.

The Panic of 1907 was the last major banking crisis of the National Banking era. In its
wake, Congress established a National Monetary Commission to investigate defects in the U.S.

banking system and ultimately enacted the Federal Reserve Act of 1913 to establish a lender of
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last resort and lessen the banking system’s dependence on the interbank network. In providing
direct loans to its member banks facing liquidity problems, the Federal Reserve lessened
somewhat the vulnerability of its members to payments suspensions by their correspondents.
Further, the Act eliminated provisions of the National Banking Acts that permitted national
banks to hold a portion of their required reserves in the form of deposits with correspondent
banks. These changes somewhat reduced the concentration of interbank deposits in New York
City and other reserve cities (Jaremski and Wheelock 2020). However, the Federal Reserve Act
did not alter state and federal prohibitions on branch banking or require state-chartered banks to
join the System. Few state banks concluded that the benefits of membership outweighed the
additional regulations that they entailed (Calomiris and Jaremski 2022). Further, unlike most
correspondent deposits, banks earned no interest on their deposits at the Federal Reserve, and the
Federal Reserve did not offer investment and other services that banks received from
correspondents. Consequently, the interbank network remained in place and nearly as large in
deposit volume as it was before 1913. The return of banking panics and transmission of
contagion through the network in the early 1930s proved that the reforms and network responses

stemming from the Panic of 1907 had not ended the problem of U.S. banking instability.
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Figure 1: Locations of Banks Connected to HMBT Banks and New York City Trust Companies
Panel A: Banks Connected to HMBT Banks
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Notes: The figures display the location of banks with a correspondent connection to either an HMBT bank or a New
York City trust company in 1907. The size of the dot reflects the number of banks with a connection.



Table 1: Determinants of Cash Restrictions and Currency Substitutes by City

All Listed Cities

Only Listed Cities With 25,000 or More Inhabitants

Instituted Date Instituted Date
Cash Instituted Days With Cash Instituted Days With
Restrictions Cash Cash Restrictions Cash Cash
and Ln(CH. Restrictions Restrictions and Ln(CH. Restrictions Restrictions
Currency  Certificates and and Currency  Certificates and and
Substitutes  Issued/# of Currency Currency Substitutes  Issued/# of Currency Currency
Indicator Banks) Substitutes  Substitutes Indicator Banks) Substitutes  Substitutes
(1) () 3) “4) &) (6) (7 ®)
Fraction of Corr in NYC -0.045 -0.274 -2.053 39.055 -0.143 0.406 9.418 52.439
[0.404] [1.488] [10.852] [56.294] [0.582] [1.845] [11.928] [45.002]
Fraction of Banks Connected -0.612 0.814 -5.261 -50.811 -0.534 -1.446 -8.566 -35.771
to Any NYC Trust [0.463] [2.654] [13.647] [69.609] [0.751] [2.195] [10.460] [44.651]
Fraction of Banks Connected 0.572* -0.671 3.129 17.478 0.741** -0.825 15.431* 19.002
to Any HMBT Bank [0.300] [0.506] [4.694] [19.474] [0.338] [1.685] [8.960] [32.099]
Ln(Respondents+1) 0.031 0.277** -1.448%* -3.769 0.022 0.242* -1.518%%* -7.519%*
[0.030] [0.133] [0.692] [3.372] [0.031] [0.136] [0.570] [3.634]
Ln(Correspondents+1) 0.154 -0.788 -4.983 8.974 0.108 -1.803* 3.747 50.503
[0.195] [0.933] [7.137] [24.890] [0.217] [1.069] [7.074] [31.069]
Ln(# of Banks) -0.077 0.097 4.417 16.310 -0.059 1.030 -3.966 -13.524
[0.211] [0.978] [8.043] [26.344] [0.240] [0.965] [7.475] [27.015]
Location Controls? Yes Yes Yes Yes Yes Yes Yes Yes
Region Controls? Yes Yes Yes Yes Yes Yes Yes Yes
Observations 154 95 89 87 122 62 57 56
R-squared 0.476 0.550 0.186 0.286 0.480 0.709 0.534 0.544

Notes: The table presents the marginal effects of a logit model in columns (1) and (5) and ordinary least squares coefficients in the remaining columns. Each
observation is a city. The column headings provide identify the dependent variables and sample used. Cities that did not issue currency substitutes are not
included in columns (2)-(4) or (6)-(8). "Location Controls" includes the logarithm of city population, the change in city population 1900 to 1910, and the
change in the number of banks in the city 1900 to 1907, the change in bank assets in the city 1905 to 1906, the fraction of the county population that was
non-white, the number of farms per capita, and indicators for whether the city was a central reserve or reserve city. Standard errors are presented in
parentheses below the coefficients. * denotes significance at 10%; ** at 5% level and *** at 1% levels.



Table 2: Summary Statistics

Closed By 1909

Ln(Respondents+1) in 1907
Ln(Correspondents+1) in 1907

Fraction of Resp that Closed by 1909
Fraction of Corr that Closed by 1909
Fraction of Corr in NYC in 1907
Connected to Any NYC Trust in 1907
Connected to Any HMBT Bank in 1907
Ln(Bank Age) in 1906

Ln(Assets) in 1906

Loans/Assets in 1906
Surplus+Profits/Assets in 1906
Cash+Due From Banks/Deposits in 1906

Panel A: Closure Regressions Statistics

Connected to Any NYC Trust in 1907
Connected to Any HMBT Bank in 1907
Ln(Bank Age) in 1906

Ln(Assets) in 1906

Loans/Assets in 1906
Surplus+Profits/Assets in 1906
Cash+Due From Banks/Deposits in 1906
Change in Total Correspondents 1907-10
Change in Ln(Correspondents) 1907-10
Change in Total Respondents 1907-10

Change in Fraction of Corr in NYC 1907-10
Change in Fraction of Corr in Big Six 1907-10
Change in Fraction of NY Corr in Big Six 1907-10
Change in Fraction of Corr in Other RC 1907-10

All Banks (N=16,181) Ba(‘&k:l‘l’ffglfs
Mean Std Dev. Mean Std Dev.
0.040 0.197 0.032 0.176
0.174 0.620 0.191 0.658
1.216 0.275 1.237 0.271
0.006 0.060 0.005 0.054
0.067 0.173 0.066 0.167
0.300 0.237 0.305 0.234
0.010 0.099 0.010 0.098
0.034 0.182 0.037 0.190
1.963 0.955 2.105 0.950

- - 12.348 1.226
- - 0.630 0.149
- - 0.057 0.050
- - 0.333 0.212
Panel B: Network Regressions Statistics

All Banks (N=14,474) Ba(‘&lflz‘:;tslzfs
Mean Std Dev. Mean Std Dev.
0.009 0.097 0.009 0.096
0.033 0.179 0.036 0.187
1.996 0.955 2.125 0.948

- - 12.359 1.205
- - 0.630 0.149
- - 0.058 0.051
- - 0.331 0.208
-0.207 0.902 -0.227 0.897
-0.057 0.248 -0.063 0.245
0.101 6.326 0.050 6.122
0.015 0.185 0.017 0.176
0.018 0.180 0.019 0.172
0.020 0.248 0.020 0.242
0.008 0.217 0.007 0.208

Notes: The table provides summary statistics for the variables included in the closure and network

regressions (i.e., Tables 3 and 5). The "All Banks" sample includes all non-New York City banks; the
"Banks with BS" sample includes all non-New York City banks in states that reported balance sheet

information.



Table 3: Determinants of Bank Closure After the Panic of 1907
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Dependent Variable: Closed Between Jan. 1907 and Dec. 1908

(1) ) 3) “) S)) (6)
Ln(Respondents+1) 0.008***  0.013***  0.010***  0.013***  (0.009***  0.013***
[0.003] [0.002] [0.003] [0.002] [0.003] [0.002]
Ln(Correspondents+1) -0.007 -0.003 -0.008 -0.004 -0.008 -0.004
[0.006] [0.005] [0.005] [0.005] [0.005] [0.005]
Fraction of Resp that Closed 0.063***  (.053%** 0.064***  (0.054%**
[0.012] [0.016] [0.012] [0.016]
Fraction of Corr that Closed 0.017***  0.020%** 0.015%* 0.017***
[0.006] [0.005] [0.007] [0.006]
Fraction of Corr in NYC -0.011 -0.000 -0.010 0.000
[0.009] [0.008] [0.009] [0.008]
Connected to Any NYC Trust 0.020%* 0.026** 0.020%* 0.026**
[0.012] [0.011] [0.011] [0.011]
Connected to Any HMBT Bank 0.013** 0.016*** 0.011* 0.014%**
[0.006] [0.005] [0.006] [0.005]
Ln(Bank Age) -0.016*** -0.002 -0.016*** -0.002 -0.016*** -0.002
[0.003] [0.002] [0.003] [0.002] [0.003] [0.002]
Ln(Assets) -0.012%** -0.012%** -0.012%**
[0.003] [0.003] [0.003]
Loans/Assets 0.017 0.017 0.017
[0.017] [0.017] [0.017]
Surplus+Profits/Assets -0.099* -0.099* -0.095*
[0.052] [0.053] [0.053]
Cash+Due From Banks/Deposits -0.004 -0.005 -0.005
[0.010] [0.009] [0.009]
Bank Type Fixed Effects? Yes Yes Yes Yes Yes Yes
County Controls? Yes Yes Yes Yes Yes Yes
Region Controls? Yes Yes Yes Yes Yes Yes
Observations 16179 12124 16179 12124 16179 12124
R-squared 0.068 0.076 0.066 0.073 0.069 0.078

Notes: The table presents the marginal effects from a logit model. Each observation is a bank operating in January
1907. The dependent variable is an indicator variable equal to 1 for banks that closed by December 1908. "County
Controls" includes the logarithm of county population, fraction of county population above 2,500, the fraction of the
county population that was non-white, the number of farms per capita, and indicators for whether the bank was
located in a county with a central reserve or reserve city. Standard errors clustered across all banks in a state are
presented in parentheses below the coefficients. * denotes significance at 10%; ** at 5% level and *** at 1% levels.
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Table 4: Changes in Connections to New York City Banks and Trust Companies 1907-1910

HMBT Banks

Trust Companies

Big Six Banks

Other Banks

Banks That Entered After 1907
Total

Panel A: Total Connections

Respondents Respondents Change in % Change

in 1907 in 1910 Resp. in Resp
658 419 -239 -36.32%
526 508 -18 -3.42%
9,650 10,999 1,349 13.98%
3,220 3,522 302 9.38%
0 14 14 -
14,054 15,462 1,408

HMBT Banks

Trust Companies

Big Six Banks

Other Banks

Banks That Entered After 1907

Panel B: Percentage of Total Connections to New York City

Respondents Respondents Change in % Change

in 1907 in 1910 Resp. in Resp
4.7% 2.7% -2.0% -42.12%
3.7% 3.3% -0.5% -12.22%
68.7% 71.1% 2.5% 3.60%

22.9% 22.8% -0.1% -0.58%
0.0% 0.1% 0.1% -

Note: The table lists the number of respondent connections to banks and trust companies in New York City as
well as their change between January 1907 and July 1910.



Table 5: Changes in Network Connections (1907-1910)

ABig Six/Total NYC AFraction Other R.C.
ATotal Corr. ATotal Resp. AFraction NYC Corr ABig Six/Total Corr Corr Corr
1) (2 3) “ () (6) (7) (®) €)) (10) (11) (12)
Connected to Any NYC -0.009 -0.021 0.125 0.609 -0.066%**  -0.065%*** 0.080%** 0.081%*** 0.205%** 0.2]15%** 0.050** 0.045%*
Trust [0.069] [0.067] [0.177] [0.549] [0.017] [0.018] [0.017] [0.020] [0.045] [0.054] [0.020] [0.019]
Connected to Any -0.064 -0.067 0.037 -0.007 -0.043***  -0.034*** 0.144%** 0.150%** 0.379%*** 0.390%*** 0.028*** 0.020*
HMBT Bank [0.048] [0.050] [0.152] [0.174] [0.010] [0.009] [0.017] [0.020] [0.043] [0.050] [0.010] [0.010]
DLn(# of Corr) -0.253%**  0.267%** -0.198%***  _(.2]14%** -0.008 -0.011 0.102%** 0.110%**
[0.034] [0.042] [0.026] [0.032] [0.010] [0.011] [0.038] [0.045]
Ln(Bank Age) -0.185%**  -0.124%*** -0.210%* -0.011 0.009%** -0.004 0.008*** -0.001 0.009* -0.000 -0.019%*** -0.004
[0.017] [0.024] [0.086] [0.103] [0.003] [0.004] [0.002] [0.004] [0.004] [0.007] [0.004] [0.005]
Ln(Assets) -0.047%* -0.116 0.014%** 0.008*** 0.006 -0.021%**
[0.019] [0.222] [0.003] [0.003] [0.004] [0.004]
Loans/Assets 0.069 0.971 0.016 -0.004 -0.037 -0.025
[0.142] [0.586] [0.019] [0.015] [0.027] [0.023]
Surplus+Profits/Assets 0.177 -0.275 -0.051* -0.041 0.070 0.093*
[0.211] [0.956] [0.026] [0.035] [0.058] [0.050]
Cash+Due From Banks 0.096 0.387 0.016 0.009 0.005 -0.030%**
/Deposits [0.057] [0.312] [0.010] [0.009] [0.022] [0.013]
Bank Type Fixed Effects? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
County Controls? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Controls? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 14474 10556 14474 10556 14474 10556 14474 10556 9383 7052 14474 10556
R-squared 0.029 0.028 0.048 0.023 0.124 0.153 0.097 0.121 0.107 0.106 0.031 0.038

Notes: The table provides the results of OLS regressions. Each observation is a bank that survived from January 1907 through July 1910. The dependent variables are provided in the column headings. "County
Controls" includes the logarithm of county population, fraction of county population above 2,500, the fraction of the county population that was non-white, the number of farms per capita, and indicators for whether the
bank was located in a county with a central reserve or reserve city. The regressions also control for banks with more than one New York City Correspondent in 1907. Standard errors clustered across all banks in a state
are presented in parentheses below the coefficients. * denotes significance at 10%; ** at 5% level and *** at 1% levels.



Table 6: New York City Correspondent Changes 1907-1910

Banks With One New York City Correspondent in

1907
Banks With Banks With
HMBT Link NYC Trust Other Banks
(N=391) Link (N=113) (N=9141)
Changed NYC Corr. by 1910 55.5% 28.3% 8.1%
Dropped NYC Corr. by 1910 12.0% 13.3% 8.2%
Retained Same NYC Corr. through 1910 32.5% 58.4% 83.7%

Notes: The Table examines what happened to a bank's New York City correspondent between 1907 and
1910. The sample only includes banks with a single New York City correspondent in 1907 and that survived
through 1910. The columns separate the sample's banks by the type of connection they had in New York
City in 1907. A correspondent is considered the same if it has the same name across the two years or was
part of a merger that formed the correspondent listed in 1910.



