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Financial crises often result in sweeping changes in financial regulation. The financial 
crises of the 1930s, for example, led to major changes in U.S. regulation of commercial 
banks and securities markets and the introduction of federal deposit insurance. Simi­

larly, following the financial crisis of 2007-08, the Dodd-Frank Act of 2010 introduced the 
most far-reaching changes in U.S. bank regulation since the Great Depression, while U.S. 
and foreign authorities agreed on new capital and liquidity rules affecting large, internationally 
active banks.1 

Financial crises—especially those involving the banking system—can also fundamentally 
alter the role of governments or central banks as lenders of last resort. Major changes in the 

This article examines how the U.S. banking system responded to the founding of the Federal Reserve 
System (Fed) in 1914. The Fed was established to bring an end to the frequent crises that plagued the 
U.S. banking system, which reform proponents attributed to the nation’s “inelastic” currency stock 
and dependence on interbank relationships to allocate liquidity and operate the payments system. 
Reform advocates noted that banking panics tended to occur at times of the year when the demands 
for currency and bank loans were normally at seasonal peaks and money markets were at their tightest. 
Moreover, they blamed the interbank system, upon which the banking system depended for seasonal 
accommodation and interregional payments, for transmitting shocks throughout the banking system. 
The article finds that after the Fed’s founding, country national banks were much less dependent on 
correspondent banks for seasonal liquidity and that peaks in lending by individual Reserve Banks 
aligned with the liquidity needs of banks in their districts. Further, the article shows that after the Fed’s 
founding, banks generally were less liquid and relied more heavily on deposits for funding, consistent 
with the idea that banks viewed the Fed as a reliable source of liquidity. The return of banking panics 
during the Great Depression, however, showed that the Fed was not, in fact, up to the challenge of 
serving as a full-fledged lender of last resort. (JEL E58, G21, N21, N22)
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rules governing Federal Reserve (Fed) lending were enacted both during the Great Depression 
and following the crisis of 2007-08. In the 1930s, concerns that the Fed did too little to save 
the banking system or protect the economy prompted Congress to enact legislation that 
expanded the Fed’s ability to lend to banks and other firms and restructured the Federal 
Reserve System in an effort to make it a more-responsive lender of last resort. In 2007-08, 
the Fed lent heavily to commercial banks and other financial institutions, in some cases using 
authorities granted during the Great Depression. Concerns that the Fed had too much latitude 
led Congress, in the Dodd-Frank Act, to rein in the Fed’s ability to lend to distressed firms.  

Economists and policymakers are interested in how banks respond to changes in regula­
tion and the rules governing access to a lender of last resort to determine whether those changes 
have their intended effects. Such changes can affect banks’ incentives to take risks, engage in 
certain activities, or grow in size, with implications for the broader economy.2 New restrictions 
on a central bank’s lending authority, for example, might cause banks to reduce the liquidity 
services they offer to their customers to lessen the chance they will need to borrow from the 
central bank, while an easing of restrictions might lead banks to take greater risks, knowing 
that the central bank will backstop them in a crisis.  

This article examines how the U.S. banking system responded to the founding of the 
Federal Reserve System in 1914. The Federal Reserve was established primarily to bring an 
end to the recurring crises that plagued the U.S. banking system, which reform proponents 
saw as stemming from the nation’s “inelastic” currency stock and dependence on interbank 
relationships to allocate liquidity and operate the payments system. The Federal Reserve Act 
was intended to solve these problems by creating a new currency—Federal Reserve notes—
supplied by regional Reserve Banks through lending to their member banks. Member banks 
would hold reserve deposits with their Reserve Bank and acquire additional reserves or cur­
rency from the Reserve Bank as needed to accommodate the short-term credit and liquidity 
needs of local commercial and agricultural activity. Moreover, the Reserve Banks would pro­
vide check clearing and other payments services to their members. Although not stated as 
such in the Federal Reserve Act, the Fed was intended to perform the functions of a central 
bank, including serving as lender of last resort for the banking system. 

In focusing on the need for an elastic currency, reform advocates noted that banking crises 
tended to occur at times of the year when the demands for currency and bank loans were nor­
mally at seasonal peaks and money markets were at their tightest. Moreover, they blamed the 
interbank system, upon which the banking system depended for seasonal accommodation and 
interregional payments, for transmitting shocks throughout the banking system. Researchers 
have shown that market interest rates exhibited much less seasonal variability after 1914 than 
before, suggesting that the Fed’s founders accomplished their goal of eliminating seasonal 
strains in money markets (e.g., Miron, 1986).3 Others have shown that the balances that national 
banks held with correspondent banks in major cities were also less seasonally variable after 
the Fed’s founding, suggesting reduced seasonal pressures on the interbank system (Carlson 
and Wheelock, 2016a,b).4 Further, Carlson and Wheelock (2016b) find that, as a percentage 
of their total assets, national banks held much lower levels of liquid assets, including cash and 
deposits with reserve agents (i.e., designated national banks during 1894-1914 and the Fed 
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during 1921-28), after the Fed’s founding, suggesting that the Fed’s presence made banks 
comfortable operating with less liquidity.  

This article builds on the prior studies by comparing the seasonal volatility and average 
levels of key bank balance sheet ratios before and after the Fed was established. Although we 
do not test formally whether the Fed caused or contributed to changes in bank balance sheets, 
the article presents new evidence that is consistent with the objective of the Fed’s founders to 
relieve seasonal pressures on the banking system and prior research indicating that the pres­
ence of the Fed allowed banks to operate with lower liquidity buffers.  

The article begins by describing the defects of the U.S. banking system that the Fed’s 
founders hoped to rectify. We then compare the seasonal variation in national bank balance 
sheets between the 20 years before the Fed’s founding and the 1920s. Further, we show that 
differences in the seasonal patterns of lending by the individual Reserve Banks were consistent 
with regional differences in the timing of seasonal liquidity demands, especially between pre­
dominantly agricultural regions and regions with more-diversified economies. Finally, we 
compare the levels of key balance sheet ratios before and after the founding of the Fed to pro­
vide further evidence on how the presence of the Fed might have affected banks’ willingness 
to assume greater liquidity risk or leverage. 

HISTORICAL BACKGROUND 
The Federal Reserve System was established in 1914 to correct defects of the American 

banking system that reformers blamed for the banking panics that occurred every few years 
throughout the nineteenth and early-twentieth centuries. Panics were marked by widespread 
suspensions of cash withdrawals and payments, sharp increases in interest rates, and bank 
failures. They were widely attributed to the nation’s inelastic currency, the concentration of 
the banking system’s reserves in a small number of banks in New York City and a few other 
large cities, and the dependence of the system on interbank relationships to move funds 
between regions (see, e.g., Kemmerer, 1910, and Sprague, 1910).  

Reform proponents, naturally, called for the creation of an “elastic currency,” by which 
they meant a money stock whose supply adjusts to fluctuations in demand. At the time, the 
U.S. currency stock consisted primarily of national bank notes (notes issued by commercial 
banks with federal charters in proportion to the amount of U.S. government bonds they held 
in their portfolios), notes issued by the federal government during the Civil War (“greenbacks”), 
and various gold and other coins issued by the U.S. Treasury. Whereas the stock of currency 
(and coin) was relatively inflexible in the short run, the demands for money and credit, and the 
volume of payments, were highly variable. Reflecting the importance of agriculture in many 
parts of the country, money and credit demands fluctuated widely during the year, resulting 
in substantial intra-year variability in interest rates and money market conditions. Contem­
porary observers noted that banking panics tended to occur at the times of the year when the 
seasonal strains on money markets were most acute (see, e.g., Kemmerer, 1910, and Sprague, 
1910).5 
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Observers also noted that the U.S. banking system was highly dependent on interbank 
connections. Unlike the banking systems of most countries, which were dominated by a few 
banks with nationwide branches, the U.S. banking system was composed of thousands of 
single-office “unit” banks that depended on correspondent relationships with banks in other 
cities and towns for payments and other services. Banks throughout the country maintained 
relationships with correspondent banks in larger cities to facilitate payments, invest surplus 
funds, and obtain additional funds needed to satisfy local demands for money or loans. The 
structure of reserve requirements imposed under the National Banking Acts of the 1860s fur­
ther encouraged growth of the interbank system. Banks with federal charters, that is, national 
banks, were grouped into three reserve tiers. Those located in designated central reserve cities 
(originally just New York City, but later also Chicago and St. Louis) were required to maintain 
cash reserves equal to at least 25 percent of their deposit liabilities. National banks in desig­

Country Banks

Reserve City Banks

Central Reserve City Banks

Figure 1
Structure of the National Banking System

NOTE: Arrows represent flows of funds between national banks in different tiers of cities. Typically, country banks main-
tained deposits with banks in reserve cities and central reserve cities, and reserve city banks maintained deposits with 
banks in central reserve cities. (Some banks also held deposits with banks in their own or a lower-tier city.) A deposit 
that one bank maintains in another bank (known as the correspondent) is an asset of the depositing bank and referred 
to as a deposit “due from” the correspondent bank. That deposit is a liability of the correspondent bank and is thus a 
deposit “due to” the first bank. Flows of funds between banks included withdrawals or additions to deposits with cor-
respondents, interbank borrowing, and other payments. Banking panics were often characterized by suspensions of 
payments that interrupted interbank flows and cascaded through the different tiers of the system.
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nated reserve cities were also subject to a 25 percent requirement, but those banks could main­
tain as much as half of their required reserves in the form of deposits at national banks in central 
reserve cities. National banks in all other cities and towns, known as country banks, were 
subject to a 15 percent reserve requirement, three-fifths of which could be held as deposits at 
reserve city or central reserve city banks.6 Most banks held a large portion of their reserves in 
the form of correspondent balances, which typically paid interest, rather than as vault cash. 
Indeed, many banks maintained correspondent balances well in excess of their statutory 
reserve requirement because of their usefulness for making payments and buffering seasonal 
liquidity demands. Banks would draw down their interbank deposits or borrow from their 
correspondents when local demands for cash and loans were high and deposit surplus funds 
with their correspondents when local demands were low. Figure 1 illustrates the structure of 
the national banking system. 

Contemporaries viewed the interbank system as something of a necessary evil. Banks 
depended on the system to meet local demands for liquidity and for making interregional 
payments. However, the system seemed unable to supply enough funds to meet local needs 
(at least according to borrowers who complained about seasonal spikes in interest rates), and 
the system was vulnerable to disruptions caused by panics, especially in the central money 
markets. Major banking panics occurred in 1893 and 1907, for example, when banks through­
out the country were unable to obtain funds from their New York City correspondents after 
those banks suspended withdrawals (Sprague, 1910). Calomiris and Carlson (2017) show that 
banks with substantial correspondent business were especially vulnerable to suspensions by 
New York City banks because of their inability to withdraw funds from New York City banks 
to satisfy the demands of their own respondents. Although the banks of New York City and 
other cities worked together under the auspices of their local clearinghouses to protect them­
selves and limit the fallout of panics, the system lacked a lender of last resort that could rapidly 
inject cash or other forms of liquidity into the banking system to halt a panic.  

THE FED’S IMPACT 
The Fed’s founders believed that banking panics could be eliminated by solving the 

“inelastic currency” problem, which was reflected most obviously in wide seasonal fluctuations 
in interest rates and money market conditions. Interest rates displayed much less seasonal 
variability after the Fed’s founding (Friedman and Schwartz, 1963, and Miron 1986), and the 
Fed’s discount window lending added liquidity to the banking system at the times of the year 
when previously money markets had tightened and interest rates spiked (Carlson and 
Wheelock, 2016b). Further, both the average volume and seasonal variability of interbank 
deposits were much reduced after the Fed was established (Carlson and Wheelock, 2016b).  

Following Carlson and Wheelock (2016a,b), we infer the importance of seasonal forces 
on national bank balance sheets from principal components analysis of intra-year changes in 
various balance sheet items across U.S. states. The principal components help reveal the main 
drivers of changes in item values over time. For example, if the first principal component 
exhibits a markedly seasonal pattern and explains a high percentage of the underlying cova­
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riance of the data, we conclude that seasonal forces were an important influence on the given 
balance sheet item. Principal components analysis is also useful for detecting changes in the 
importance of seasonal forces on the item over time. Further, the analysis allows us to iden­
tify the states whose banks contribute the most to the components and, thus, whose balance 
sheets exhibit the greatest seasonal variability.  

Our data consist of state-level balance sheet information for country national banks over 
the 20 years prior to the Fed’s establishment, 1894-1914, and for 1921-28. We omit the years 
1915-20 to avoid the three-year phase-in period for the Fed’s member banks to adjust to reserve 
requirements specified in the Federal Reserve Act and the impact of World War I financing 
on Federal Reserve and member bank balance sheets.7 The frequency of observations varies 
by year, reflecting the calls issued by the Comptroller of the Currency for banks to report their 
balance sheets. The Comptroller issued five calls per year during 1894-1914 and from three 
to five per year during 1921-28. 

Figure 2 plots the first principal component of changes between reporting dates in net 
balances due from national banks for country banks, scaled by their initial-period total assets; 
that is, (Net Due Fromt – Net Due Fromt–1)/Assetst–1.8 The first principal component explains 
26 percent of the variation in the data and exhibits a decidedly seasonal pattern. The pattern 
appears less seasonal in the 1920s, with less intra-year variability, consistent with reduced 
seasonal pressure on the interbank system after the Fed was established.9 

Besides drawing on their accounts with correspondent banks, country banks often bor­
rowed from their correspondents for short periods, especially at times of the year when local 
demands for cash and loans were highest. Figure 3 displays the first principal component of 
changes in the short-term borrowing of country banks scaled by their total assets.10 The first 
principal component explains 44 percent of the variation in the data and exhibits a decidedly 
seasonal pattern. The intra-year variation appears somewhat lower in the 1920s, but not mark­
edly so. Although the balance sheet information for national banks does not indicate the source 
of their loans, in the 1920s national banks likely borrowed mainly from the Fed rather than 
from other national banks. We show that the seasonal pattern of Federal Reserve lending in 
the 1920s was similar to the seasonal pattern of borrowing by national banks.  

Further evidence of reduced seasonal pressures on country bank balance sheets is provided 
in Figure 4, which plots the first principal component of changes in the reserves-to-assets 
(hereafter reserves/assets) ratio. (We define reserves as the sum of vault cash, cash items in 
the process of collection, and deposits with reserve agents.) The principal component accounts 
for 26 percent of the variance in the data and exhibits a highly seasonal pattern. Country banks, 
especially in farming regions, faced wide seasonal fluctuations in their customers’ demands 
for cash and loans. In peak seasons, country banks experienced both high loan demand and 
cash withdrawals. To meet those demands, country banks drew down their reserves of cash 
and correspondent deposits, causing their reserves/assets ratios to fall. When country banks 
experienced slack demand for loans and cash, they built up their reserves, causing their 
reserves/assets ratios to rise. As Figure 4 shows, the intra-year variability in the first principal 
component of changes in the reserves/assets ratio was much lower in the 1920s, suggesting 
that Federal Reserve lending enabled banks to smooth their reserves/assets ratios across sea­
sons, which made them less vulnerable to shocks. 
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Figure 2
Interbank Deposit Flows, 1894-1914 and 1921-28

NOTE: The figure plots the first principal component of changes between reporting dates in the ratio of deposits due 
from other national banks to total assets for country national banks.

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).

–0.25 

–0.20 

–0.15 

–0.10 

–0.05 

0 

0.05 

0.10 

0.15 

0.20 

18
94

-0
2-

28
18

95
-0

3-
05

18
96

-0
2-

28
18

97
-0

3-
09

18
98

-0
2-

18
18

99
-0

2-
04

19
00

-0
2-

13
19

01
-0

2-
05

19
02

-0
2-

25
19

03
-0

2-
26

19
04

-0
1-

22
19

05
-0

1-
11

19
06

-0
1-

29
19

07
-0

1-
26

19
08

-0
2-

14
19

09
-0

2-
05

19
10

-0
1-

31
19

11
-0

1-
07

19
12

-0
2-

20
19

13
-0

2-
04

19
22

-0
9-

15
19

23
-1

2-
31

19
25

-0
4-

06
19

26
-0

6-
30

19
27

-1
2-

31

19
14

-0
1-

13

19
21

-0
9-

06

First Principal Component

Figure 3
Short-Term Borrowing by Country National Banks, 1894-1914 and 1921-28

NOTE: The figure plots the first principal component of changes between reporting dates in the ratio of short-term 
borrowing (“bills discounted” and “bills payable”) to total assets for country national banks.

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).



Carlson and Wheelock

24      First Quarter 2018	 Federal Reserve Bank of St. Louis REVIEW

–0.30 

–0.25 

–0.20 

–0.15 

–0.10 

–0.05 

0 

0.05 

0.10 

0.15 

0.20 
18

94
-0

2-
28

18
95

-0
3-

05
18

96
-0

2-
28

18
97

-0
3-

09
18

98
-0

2-
18

18
99

-0
2-

04
19

00
-0

2-
13

19
01

-0
2-

05
19

02
-0

2-
25

19
03

-0
2-

26
19

04
-0

1-
22

19
05

-0
1-

11
19

06
-0

1-
29

19
07

-0
1-

26
19

08
-0

2-
14

19
09

-0
2-

05
19

10
-0

1-
31

19
11

-0
1-

07
19

12
-0

2-
20

19
13

-0
2-

04

19
22

-0
9-

15
19

23
-1

2-
31

19
25

-0
4-

06
19

26
-0

6-
30

19
27

-1
2-

31

19
14

-0
1-

13

19
21

-0
9-

06

First Principal Component

Figure 4
Reserve Flows of Country National Banks, 1894-1914 and 1921-28 

NOTE: The figure plots the first principal component of changes between reporting dates in the ratio of reserves to 
total assets for country national banks, where reserves is the sum of vault cash, cash items in the process of collection, 
and deposits with reserve agents. 

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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Figure 5
Non-Bank Deposit Flows of Country National Banks, 1894-1914 and 1921-28 

NOTE: The figure plots the first principal component of changes between reporting dates in the ratio of deposits of 
individuals to total assets for country national banks, where deposits of individuals includes deposits of firms, house-
holds, and state and local governments, but does not include federal government deposits or interbank deposits.  

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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Figure 5 plots the first principal component of changes in the deposits of individuals 
(including firms and state and local governments, but not the federal government or interbank 
deposits), scaled by total assets—that is, deposits/assets, for country national banks. The princi­
pal component exhibits a highly seasonal pattern, with little evidence of a change in intra-year 
variation in the 1920s. Figure 6 plots the first principal component of changes in the loans-
to-assets ratio for country national banks. This principal component appears somewhat less 
seasonal than the principal component of changes in deposits/assets, both before 1914 and 
during the 1920s. Miron (1986) argues that total loans in the economy (both private loans 
and Federal Reserve loans) should have exhibited more seasonal variability after the Fed’s 
founding, but that private lending should have been less seasonal. However, the intra-year 
variation in the first principal component of changes in loans/assets exhibits no clear evidence 
of a change in seasonal pattern. The relative stability of reserves/assets in the face of continued 
seasonal variability in deposits/assets and loans/assets during the 1920s, as well as the substan­
tial decline in the seasonal variability in market interest rates, is consistent with the Fed having 
provided seasonal liquidity to the banking system. The next section provides additional evi­
dence linking the provision of seasonal liquidity to Federal Reserve lending. 

Regional Patterns in Seasonal Demands and Federal Reserve Lending 

In his study for the National Monetary Commission, Kemmerer (1910) documented dis­
tinct regional differences in seasonal demands for money and credit and their effects on the 
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Figure 6
Changes in Total Loans of Country National Banks, 1894-1914 and 1921-1928 

NOTE: The figure plots the first principal component between reporting dates in the ratio of loans to total assets for 
country national banks. 

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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size and timing of currency and payments flows through the interbank system. Kemmerer 
showed that movements of currency and bank reserves, both within and between different 
regions of the country, were large and dominated by the demands of agriculture and other 
activities with regular seasonal patterns. Further, he showed that regional differences in the 
timing and size of seasonal demands reflected differences in the size of the agricultural sector 
and types of commodities produced and other seasonal activities.  

This subsection focuses on the regional differences in the seasonal patterns of bank balance 
sheets and Federal Reserve Bank lending during the 1920s. Proponents of a geographically 
decentralized system argued that a monolithic central bank would not be responsive to the 
needs of different parts of the country. Hence, the Federal Reserve System was designed as a 
confederation of regional Reserve Banks that would each provide for the currency and credit 
requirements of its own district and thereby take pressure off of the interbank system to 
move funds between regions: 

The very essence of the new plan is intended to meet the condition which in the past has 
caused chief trouble by eliminating this necessity of interdependence between districts. 
The Federal Reserve Act will presumably afford a means of making each district self- 
supporting in a credit way so that assuming the plan to work as it is expected to work the 
need for mutual seasonal aid and shipments of currency will be minimized. (Reserve Bank 
Organization Committee, 1914, p. 15) 
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Figure 7
Short-Term Borrowing by Country Banks in the U.S. South, 1894-1914 and 1921-28  

NOTE: The figure plots the first principal component of changes between reporting dates in the ratio of short-term 
borrowing to total assets for all country national banks (“PC1”) and the mean change in the ratio for country national 
banks in eight southern states (Alabama, Arkansas, Georgia, Louisiana, Mississippi, North Carolina, South Carolina, and 
Texas) (“Mean”).  

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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Figure 8
Changes in Total Loans of Country National Banks in the U.S. South, 1894-1914 and 1921-28 

NOTE: The figure plots the first principal component of changes between reporting dates in the ratio of loans to total 
assets for all country national banks (“PC1”) and the mean change in the ratio for country national banks in eight south-
ern states (Alabama, Arkansas, Georgia, Louisiana, Mississippi, North Carolina, South Carolina, and Texas) (“Mean”). 

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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Figure 9
Reserve Flows of Country National Banks in the U.S. South, 1894-1914 and 1921-1928  

NOTE: The figure plots the first principal component of changes between reporting dates in the ratio of reserves to total 
assets for all country national banks (“PC1”) and the mean change in the ratio for country national banks in eight south-
ern states (Alabama, Arkansas, Georgia, Louisiana, Mississippi, North Carolina, South Carolina, and Texas) (“Mean”).  

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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If the System worked as the organizers intended, the seasonal lending of the different Reserve 
Banks should have mimicked the seasonal patterns in liquidity demands of their districts. 
Further, evidence that the Fed’s lending coincided with seasonal demands would seem to 
indicate that the Fed, rather than something else, was responsible for the easing of seasonal 
pressures on money markets and the interbank system. 

Before the Fed was established, country banks borrowed short-term funds mainly from 
their correspondents. As shown in Figure 3, the short-term borrowing of country national 
banks exhibited a decidedly seasonal pattern. It was also highly concentrated geographically. 
The states that load most strongly on the first principal component of changes in borrowing 
(scaled by total assets)—that is, borrowing/assets—between reporting dates are eight southern 
states: Alabama, Arkansas, Georgia, Louisiana, Mississippi, North Carolina, South Carolina, 
and Texas. Figure 7 plots the average change in borrowing/assets across these eight states 
alongside the first principal component shown in Figure 3. Clearly, the seasonal pattern of 
the principal component mimicked the short-term borrowing by banks in those eight states. 
According to Redenius and Weiman (2011), the dominance of a single crop—cotton—and 
the particularly important role of local banks (and by extension their correspondents) in 
financing the marketing of the cotton crop gave the South a “voracious appetite” for interbank 
loans and an outsized impact on the “systemic seasonality” of U.S. liquidity demand. Citing 
data from Kemmerer (1910), Redenius and Weiman (2011) note that southern banks, despite 
accounting for less than 4 percent of total U.S. bank assets in 1900, accounted for 25 percent 
of the outflow of cash from the New York money market in the fall and some 30 percent of 
the flow into New York in the late winter and early spring. By contrast, in the Midwest and 
other farming regions, greater diversity in the mix of crops and animal production smoothed 
seasonal demands somewhat, while a more efficient distribution system placed less demand 
on local banks for financing crop marketing. 

Figure 8 plots the first principal component of the change in loans/assets for country 
national banks alongside the average values for the eight southern states. In the South, loan 
demand peaked during the fall harvest and coincided with the national peak, as reflected in 
the seasonal pattern of the first principal component. Figure 9 plots the first principal com­
ponent of the change in reserves/assets along with the averages for the eight southern states. 
Clearly, the diminished seasonal volatility evident in the principal component of changes in 
reserves/assets in the 1920s mirrors reduced seasonal volatility in the data for country national 
banks in the South.  

Federal Reserve Bank Lending Patterns 

The Federal Reserve Act specified that a committee, composed of the Secretaries of the 
Treasury and Agriculture and the Comptroller of the Currency, would set the boundaries of 
the Federal Reserve districts and choose the cities for Reserve Banks. Relative to the total vol­
ume of bank assets of the region, the South was awarded a disproportionate number of Reserve 
Banks.11 The cotton states were divided among the Richmond, Atlanta, St. Louis, and Dallas 
districts.  



Carlson and Wheelock

Federal Reserve Bank of St. Louis REVIEW	 First Quarter 2018      29

Ta
bl

e 
1

Se
as

on
al

 P
at

te
rn

s 
in

 F
ed

er
al

 R
es

er
ve

 C
re

di
t,

 1
92

2-
31

	
Sy

st
em

	
Bo

st
on

	
N

ew
 Y

or
k	

Ph
ila

de
lp

hi
a	

Cl
ev

el
an

d	
Ri

ch
m

on
d	

A
tla

nt
a	

Ch
ic

ag
o	

St
. L

ou
is

	
M

in
ne

ap
ol

is
	K

an
sa

s C
ity

	
D

al
la

s	
Sa

n 
Fr

an
ci

sc
o

Ja
nu

ar
y	

17
9.

6	
2.

2	
–2

5.
8	

18
.1

	
24

.4
*	

41
.0

**
*	

14
.3

	
20

.4
	

11
.8

*	
14

.7
**

*	
14

.8
**

	
27

.4
**

*	
16

.4
 

	
(1

31
.1

)	
(1

2.
7)

	
(4

3.
9)

	
(1

2.
9)

	
(1

2.
7)

	
(7

.9
)	

(1
0.

5)
	

(2
1.

5)
	

(6
.4

)	
(4

.2
)	

(6
.3

)	
(5

.4
)	

(1
1.

2)

Fe
br

ua
ry

	
19

2.
6	

2.
1	

–1
4.

1	
24

.5
*	

25
.6

**
	

40
.8

**
*	

7.
2	

17
.6

	
14

.6
**

	
14

.7
**

*	
13

.1
**

	
25

.0
**

*	
21

.5
* 

	
(1

32
.1

)	
(1

2.
8)

	
(4

4.
2)

	
(1

2.
9)

	
(1

2.
8)

	
(7

.9
)	

(1
0.

6)
	

(2
1.

6)
	

(6
.4

)	
(4

.2
)	

(6
.4

)	
(5

.4
)	

(1
1.

2)

M
ar

ch
	

21
3.

3	
3.

3	
7.

6	
23

.3
*	

23
.4

*	
42

.1
**

*	
8.

0	
24

.3
	

15
.0

**
	

14
.7

**
*	

11
.2

*	
19

.8
**

*	
20

.8
* 

	
(1

29
.5

)	
(1

2.
6)

	
(4

3.
3)

	
(1

2.
7)

	
(1

2.
6)

	
(7

.8
)	

(1
0.

4)
	

(2
1.

2)
	

(6
.3

)	
(4

.2
)	

(6
.2

)	
(5

.3
)	

(1
1.

0)

A
pr

il	
14

1.
9	

–1
3.

5	
–3

9.
1	

17
.2

	
21

.4
*	

44
.9

**
*	

15
.2

	
6.

4	
13

.3
**

	
19

.3
**

*	
15

.4
**

	
20

.3
**

*	
21

.2
* 

	
(1

31
.0

)	
(1

2.
7)

	
(4

3.
8)

	
(1

2.
8)

	
(1

2.
7)

	
(7

.9
)	

(1
0.

5)
	

(2
1.

5)
	

(6
.4

)	
(4

.2
)	

(6
.3

)	
(5

.4
)	

(1
1.

2)

M
ay

	
25

3.
0*

*	
10

.6
	

–0
.3

	
27

.8
**

	
30

.1
**

	
47

.0
**

*	
19

.0
*	

19
.6

	
20

.0
**

*	
17

.7
**

*	
19

.9
**

*	
22

.5
**

*	
19

.1
* 

	
(1

21
.4

)	
(1

1.
8)

	
(4

0.
6)

	
(1

1.
9)

	
(1

1.
8)

	
(7

.3
)	

(9
.7

)	
(1

9.
9)

	
(5

.9
)	

(3
.9

)	
(5

.9
)	

(5
.0

)	
(1

0.
3)

Ju
ne

	
23

5.
1*

	
4.

1	
7.

8	
24

.8
**

	
25

.0
**

	
46

.7
**

*	
16

.0
	

21
.0

	
20

.1
**

*	
16

.6
**

*	
13

.7
*	

25
.3

**
*	

13
.8

 
	

(1
22

.5
)	

(1
1.

9)
	

(4
1.

0)
	

(1
2.

0)
	

(1
1.

9)
	

(7
.4

)	
(9

.8
)	

(2
0.

1)
	

(6
.0

)	
(3

.9
)	

(5
.9

)	
(5

.0
)	

(1
0.

4)

Ju
ly

	
20

0.
9*

	
–2

.2
	

–1
8.

3	
23

.2
*	

20
.7

*	
45

.0
**

*	
17

.3
*	

17
.9

	
18

.6
**

*	
17

.4
**

*	
13

.4
**

	
26

.3
**

*	
21

.7
**

 
	

(1
20

.6
)	

(1
1.

7)
	

(4
0.

3)
	

(1
1.

8)
	

(1
1.

7)
	

(7
.2

)	
(9

.6
)	

(1
9.

8)
	

(5
.9

)	
(3

.9
)	

(5
.8

)	
(5

.0
)	

(1
0.

3)

A
ug

us
t	

33
7.

0*
**

	
10

.2
	

28
.5

	
32

.3
**

*	
29

.8
**

*	
49

.2
**

*	
27

.7
**

*	
26

.2
	

28
.4

**
*	

21
.2

**
*	

15
.4

**
*	

34
.2

**
*	

33
.9

**
* 

	
(1

13
.4

)	
(1

1.
0)

	
(3

7.
9)

	
(1

1.
1)

	
(1

1.
0)

	
(6

.8
)	

(9
.1

)	
(1

8.
6)

	
(5

.5
)	

(3
.6

)	
(5

.5
)	

(4
.7

)	
(9

.7
)

Se
pt

em
be

r	
45

0.
7*

**
	

17
.1

	
83

.3
**

	
33

.8
**

*	
39

.0
**

*	
54

.4
**

*	
33

.7
**

*	
35

.6
*	

33
.7

**
*	

23
.2

**
*	

20
.1

**
*	

33
.2

**
*	

43
.5

**
* 

	
(1

15
.0

)	
(1

1.
2)

	
(3

8.
5)

	
(1

1.
3)

	
(1

1.
2)

	
(6

.9
)	

(9
.2

)	
(1

8.
8)

	
(5

.6
)	

(3
.7

)	
(5

.5
)	

(4
.7

)	
(9

.8
)

O
ct

ob
er

	
37

6.
4*

**
	

2.
5	

33
.1

	
28

.6
**

	
44

.9
**

*	
53

.1
**

*	
31

.2
**

*	
40

.3
*	

27
.5

**
*	

21
.0

**
*	

27
.1

**
*	

33
.8

**
*	

33
.2

**
* 

	
(1

26
.3

)	
(1

2.
3)

	
(4

2.
3)

	
(1

2.
4)

	
(1

2.
3)

	
(7

.6
)	

(1
0.

1)
	

(2
0.

7)
	

(6
.2

)	
(4

.1
)	

(6
.1

)	
(5

.2
)	

(1
0.

8)

N
ov

em
be

r	
44

0.
7*

**
	

26
.0

**
	

41
.5

	
32

.4
**

*	
54

.1
**

*	
51

.4
**

*	
37

.5
**

*	
52

.5
**

	
24

.4
**

*	
18

.3
**

*	
29

.6
**

*	
33

.3
**

*	
39

.7
**

* 
	

(1
25

.5
)	

(1
2.

2)
	

(4
2.

0)
	

(1
2.

3)
	

(1
2.

2)
	

(7
.5

)	
(1

0.
0)

	
(2

0.
5)

	
(6

.1
)	

(4
.0

)	
(6

.0
)	

(5
.2

)	
(1

0.
7)

D
ec

em
be

r	
50

8.
1*

**
	

38
.5

**
*	

11
6.

6*
**

	
36

.5
**

*	
60

.0
**

*	
50

.4
**

*	
26

.2
**

	
61

.9
**

*	
21

.2
**

*	
17

.3
**

*	
20

.5
**

*	
30

.1
**

*	
28

.8
**

 
	

(1
29

.2
)	

(1
2.

5)
	

(4
3.

2)
	

(1
2.

7)
	

(1
2.

6)
	

(7
.8

)	
(1

0.
3)

	
(2

1.
2)

	
(6

.3
)	

(4
.1

)	
(6

.2
)	

(5
.3

)	
(1

1.
0)

In
du

st
ria

l	
6.

6*
**

	
0.

8*
**

	
1.

9*
**

	
0.

6*
**

	
0.

5*
**

	
0.

2*
*	

0.
4*

**
	

1.
0*

**
	

0.
3*

**
	

0.
1*

*	
0.

2*
**

	
0.

1*
**

	
0.

6*
**

 
Pr

od
uc

tio
n	

(1
.1

)	
(0

.1
)	

(0
.4

)	
(0

.1
)	

(0
.1

)	
(0

.1
)	

(0
.1

)	
(0

.2
)	

(0
.1

)	
(0

.0
)	

(0
.1

)	
(0

.0
)	

(0
.1

)

Ti
m

e 
Tr

en
d	

–3
.0

**
*	

–0
.3

**
*	

–0
.2

	
–0

.4
**

*	
–0

.2
**

*	
–0

.2
**

*	
–0

.1
**

	
–0

.5
**

*	
–0

.2
**

*	
–0

.1
**

*	
–0

.1
*	

–0
.2

**
*	

–0
.4

**
* 

Ja
n 

19
22

 to
	

(0
.8

)	
(0

.1
)	

(0
.3

)	
(0

.1
)	

(0
.1

)	
(0

.0
)	

(0
.1

)	
(0

.1
)	

(0
.0

)	
(0

.0
)	

(0
.0

)	
(0

.0
)	

(0
.1

) 
A

ug
 1

93
1

O
bs

.	
11

6	
11

6	
11

6	
11

6	
11

6	
11

6	
11

6	
11

6	
11

6	
11

6	
11

6	
11

6	
11

6

A
dj

. R
2 	

0.
91

	
0.

88
	

0.
86

	
0.

88
	

0.
90

	
0.

91
	

0.
87

	
0.

86
	

0.
90

	
0.

86
	

0.
86

	
0.

89
	

0.
91

N
O

TE
: T

he
 d

ep
en

de
nt

 v
ar

ia
bl

e 
in

 e
ac

h 
re

gr
es

si
on

 is
 th

e 
su

m
 o

f F
ed

er
al

 R
es

er
ve

 d
is

co
un

t w
in

do
w

 lo
an

s 
an

d 
ba

nk
er

s’
 a

cc
ep

ta
nc

e 
ho

ld
in

gs
 fo

r t
he

 S
ys

te
m

 a
s 

a 
w

ho
le

 o
r i

nd
ic

at
ed

 
Fe

de
ra

l R
es

er
ve

 d
is

tr
ic

t. 
St

an
da

rd
 e

rr
or

s 
ar

e 
in

 p
ar

en
th

es
es

. *
**

, *
*,

 a
nd

 *
 in

di
ca

te
 s

ta
tis

tic
al

 s
ig

ni
fic

an
ce

 a
t t

he
 1

, 5
, a

nd
 1

0 
pe

rc
en

t l
ev

el
s,

 re
sp

ec
tiv

el
y.

 

SO
U

RC
E:

 F
ed

er
al

 R
es

er
ve

 C
re

di
t: 

Bo
ar

d 
of

 G
ov

er
no

rs
 o

f t
he

 F
ed

er
al

 R
es

er
ve

 S
ys

te
m

 (1
94

3)
. I

nd
us

tr
ia

l P
ro

du
ct

io
n:

 M
iro

n 
an

d 
Ro

m
er

 (1
98

9)
.



Carlson and Wheelock

30      First Quarter 2018	 Federal Reserve Bank of St. Louis REVIEW

If the Federal Reserve Banks provided the seasonal accommodation that the Fed’s founders 
intended, we would expect to find differences in the seasonal patterns of loans supplied by 
individual Reserve Banks reflected in differences in the timing of seasonal demands for loans 
and currency in the different regions of the country. The Federal Reserve Act authorized the 
Reserve Banks to rediscount short-term commercial and agricultural paper (i.e., bank loans) 
and to purchase bankers’ acceptances (also known as “bills”). In practice, each Reserve Bank 
set a discount rate and schedule of bill buying rates and purchased the paper offered to them 
at those rates.12 Discount and bill buying rates were not changed frequently or on a seasonal 
schedule. Hence, seasonal fluctuations in Federal Reserve credit outstanding were largely 
driven by demand (Wheelock, 1992).  

Table 1 reports coefficients from regressions of Federal Reserve credit (i.e., rediscounts 
and purchases of bankers’ acceptances) on 12 monthly dummy variables, a national index of 
industrial production (measured relative to January 1915) to capture business cycle effects on 
the demand for Federal Reserve credit, and a time trend. We estimate the regression for each 
Reserve Bank separately and also for the System as a whole. The coefficients from the System 
regression are reported in the first column and those of the individual Reserve Banks in the 
other columns. We estimate the regressions using monthly data for January 1922 to August 
1931. We omit the early years of the System through 1921 to avoid the war years, when the 
Fed offered preferential discount rates on loans secured by U.S. government securities and 
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Figure 10
Seasonal Patterns in Federal Reserve Credit, 1922-31 

NOTE: The figure plots the demeaned coefficients on monthly dummy variables from a regression of Federal Reserve 
credit (sum of discount window loans and bankers’ acceptance holdings) on the dummy variables, an index of indus-
trial production (relative to its level in January 1915), and a time trend.  

SOURCE: Federal Reserve Credit: Board of Governors of the Federal Reserve System (1943). Industrial Production: 
Miron and Romer (1989).
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those loans dominated the Fed’s lending. We end the sample in August 1931 to avoid the 
effects of a major banking panic that began in September 1931. 

As shown in Table 1, the coefficients on the monthly dummies indicate notable seasonal 
patterns in Fed lending and tend to be larger toward the end of the year. The coefficient on 
the December dummy variable is the largest of the monthly dummy coefficients for the System 
as a whole as well as for the Boston, New York, Philadelphia, Cleveland, and Chicago Reserve 
Banks. For the other Reserve Banks, the largest monthly coefficient is usually for an autumn 
month—September, October, or November. 

Figure 10 plots the difference of each monthly dummy coefficient from the mean of the 
12 monthly coefficients for the Federal Reserve System as a whole. At the System level, Federal 
Reserve credit typically exceeded the mean level during September to December and was below 
the mean during January to August. Seasonal peaks occurred in September and December. 
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Figure 11
Seasonal Patterns in Federal Reserve Credit by Federal Reserve District, 1922-31  

NOTE: Each panel plots for the indicated Federal Reserve district the demeaned coefficients on monthly dummy variables from a regression of 
Federal Reserve credit (the sum of discount window loans and bankers’ acceptance holdings) on the dummy variables, an index of industrial pro-
duction (relative to its level in January 1915), and a time trend.  

SOURCE: Federal Reserve Credit: Board of Governors of the Federal Reserve System (1943). Industrial Production: Miron and Romer (1989).
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Figure 11 presents similar plots for each Reserve Bank, again illustrating that Federal 
Reserve loans tended to peak in December in the Boston, New York, Philadelphia, Cleveland, 
and Chicago districts, but in earlier months in all other districts. The four districts in the 
Northeast had large manufacturing and financial sectors and relatively small agricultural 
sectors. In those districts, strong demands for currency and reserves were likely dominated 
by the December holiday shopping season and end-of-year payments for settlement of busi­
ness and financial transactions. The Chicago District was more diverse, having large manu­
facturing and agricultural sectors as well as a large financial center. By contrast, the remaining 
districts had relatively larger farming sectors—and greater demand for harvest-related funds. 
Hence, the differences in the seasonal lending patterns of the Reserve Banks are broadly con­
sistent with the differences in the timing of local demands for money and bank loans observed 
by Kemmerer (1910) and are evidence that the Federal Reserve was likely responsible for the 
substantial reduction in seasonal liquidity pressures on bank balance sheets and money markets. 

IMPACT ON BANK LIQUIDITY AND THE SIZE OF THE INTERBANK 
SYSTEM 

The reductions in the seasonal variation of flows of interbank deposits and bank reserves/ 
assets ratios after the founding of the Fed, as well as the size and seasonal timing of the Fed’s 
lending, is strong evidence that the Fed accomplished the founders’ goal of providing seasonal 
liquidity to the banking system. The Fed’s founders also intended the System to largely sup­
plant the existing interbank network of correspondent relationships. All national banks were 
required to join the Federal Reserve System (membership was optional for banks with state 
charters). Member banks were required to purchase stock in their local Federal Reserve Bank 
and to maintain a deposit with the Reserve Bank to satisfy their statutory reserve requirement. 
After a three-year transition period, deposits held with national banks in reserve cities or 
central reserve cities no longer counted toward a member bank’s reserve requirement.  

In addition to providing a ready source of liquidity to the banking system, the Federal 
Reserve was also intended to make the U.S. payments system more efficient. The Reserve Banks 
offered check clearing and other payments services to their member banks. The Fed quickly 
acquired a large share of the interregional check clearing market and seems to have made the 
clearing system more efficient (Gilbert 1998, 2000).  

By providing a ready source of currency and making the payments system more efficient, 
the Federal Reserve likely enabled banks to hold a smaller share of their total assets in the form 
of vault cash. Further, an amendment to the Federal Reserve Act in 1917 specified that a 
member bank’s full reserve requirement must be held as a deposit with a Federal Reserve 
Bank; member banks no longer had the option of using vault cash to meet their statutory 
requirement. Not surprisingly, national banks maintained substantially lower cash-to-assets 
ratios during the 1920s than they had during the 20 years before the Fed’s founding in 1914. 
Figure 12 plots aggregated cash/assets for country national banks, national banks in 18 reserve 
cities, and national banks in the three central reserve cities on each reporting date during 
1894-1914 and 1921-28.13 Whereas national banks held vault cash equal to between 5 and 20 
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percent of their total assets during the 20 years before the founding of the Fed, during the 
1920s, vault cash comprised 2.5 percent or less of their total assets. 

National banks also held much lower levels of interbank deposits during the 1920s, as 
shown in Figure 13. The share of total country bank assets held in the form of deposits due 
from other national banks, shown in Panel A, declined from an average of 12.6 percent during 
1894-1914 to just 5.7 percent during 1921-28. For national banks in 18 reserve cities, the per­
centage of assets held as deposits due from other national banks, shown in Panel B, fell from 
an average of 15.6 percent during 1894-1914 to just 4.3 percent during 1921-28. At the same 
time, reserve city banks saw a decline in the volume of their deposits due to other national 
banks, from 14.2 percent to 6.9 percent (relative to their total assets).14 Similarly, for central 
reserve city banks, deposits due to other national banks, shown in Panel C, declined from 22.5 
percent to 7.5 percent (relative to total central reserve city bank assets). Thus, the Fed’s founders 
appear to have accomplished their goal of shrinking the private interbank market.15 

Figure 14 presents additional information indicating that national banks were generally 
less liquid in the 1920s than they had been before the founding of the Fed. For each class of 
national bank, the figure plots a measure of reserves consisting of vault cash, cash items in 
the process of collection, and deposits with reserve agents. As Figure 14 shows, national banks 
held substantially lower reserves/assets ratios during the 1920s than they had during the 20 
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Figure 12
Vault Cash as a Share of Total Bank Assets, 1894-1914 and 1921-28   

NOTE: The figure plots the ratio of vault cash to total assets for country national banks, reserve city banks, and central 
reserve city banks. Data for country banks are aggregated across all U.S. states; data for reserve city banks are aggregated 
across 18 long-time reserve cities; and data for central reserve cities are aggregated across the three central reserve 
cities (New York City, Chicago, and St. Louis). St. Louis is treated as a central reserve city throughout the period even 
though its designation was changed to reserve city in 1922.   

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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years prior to the Fed’s establishment. A portion of the decline was undoubtedly due to reduc­
tions in the required reserve ratios applied to national banks in 1913 and 1917. However, 
Carlson and Wheelock (2016b) show that, as a share of total assets, national banks held some­
what lower levels of reserves in excess of legal requirements in the 1920s than they had prior 
to 1914.16 Conceivably, banks responded to the presence of the Fed—specifically to its promise 
to supply liquidity as needed—by holding less liquidity themselves. In effect, by enabling or 
encouraging banks to devote larger shares of their balance sheets to relatively illiquid but 
higher-earning assets, the presence of the Fed may have increased the need for a lender of 
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A. Deposits Due From National Banks Scaled by Total Assets, 
Country Banks, 1894-1914 and 1921-28 
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Reserve City Banks, 1894-1914 and 1921-28 

C. Deposits Due To National Banks Scaled by Total Assets, 
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Figure 13
Interbank Deposits, 1894-1914 and 1921-28 

NOTE: Data for country banks are aggregated across all U.S. states; data for reserve city banks are aggregated across 18 long-time reserve cities; 
and data for central reserve cities are aggregated across the three central reserve cities (New York City, Chicago, and St. Louis). St. Louis is treated 
as a central reserve city throughout the period even though its designation was changed to reserve city in 1922. 

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller of the Currency (1917-28).
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last resort. Ultimately, therefore, whether the Fed would be successful in preventing banking 
panics, and thus achieving the main objective of the System’s founders, would depend on 
how well the Fed performed as a lender of last resort.  

Impacts on Bank Liabilities, Capital, and Lending 

As noted previously, before the founding of the Fed, country banks often borrowed for 
short periods from their correspondents, particularly at times of the year when local demands 
for currency and loans were at their highest. Reserve city banks generally borrowed less fre­
quently than country banks, and central reserve city banks hardly borrowed at all.17 Figure 15 
plots the short-term borrowing of banks in each class of national banks (scaled by their total 
assets). Short-term borrowing was never large in the aggregate, even for country banks. Over 
the 20 years prior to the establishment of the Fed, borrowing approached 2 percent of coun­
try bank assets only during banking panics in 1907 and 1914. Banks tended to borrow more 
during the 1920s, mostly at the Fed’s discount window.18 During World War I and for sev­
eral months afterward, the Fed offered a preferential discount rate on loans secured by U.S. 
government bonds, and banks borrowed heavily from the Fed. The preferential rate was 
eliminated, and Reserve Banks hiked their discount rates sharply in 1920-21. Although the 
level of borrowing then fell, relative to total bank assets, borrowing was considerably higher 
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Figure 14
Reserve Ratios, 1894-1914 and 1921-28  

NOTE: The figure plots the ratio of reserves to total assets for banks in each tier group, where reserves are the sum of 
vault cash, cash items in the process of collection, and deposits with reserve agents. Data for country banks are aggre-
gated across all U.S. states; data for reserve city banks are aggregated across 18 long-time reserve cities; and data for 
central reserve cities are aggregated across the three central reserve cities (New York City, Chicago, and St. Louis). 
St. Louis is treated as a central reserve city throughout the period even though its designation was changed to reserve 
city in 1922.  

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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during the remainder of the 1920s, especially for reserve city and central reserve city banks, 
than it had been before 1914.  

While the Federal Reserve Act changed the level and structure of reserve requirements 
imposed on banks that became members of the Federal Reserve System, the act did not change 
their capital requirements (except by requiring state-chartered banks that joined the System 
to conform with national bank requirements). At the time, federal statutes specified minimum 
capital levels for national banks based on the size of the city in which a bank was located, but 
did not specify minimum capital-to-assets  ratios (or, equivalently, maximum leverage ratios).19 
Many states set even lower minimums for their state-chartered banks, which apparently was 
one reason why few state-chartered banks elected initially to join the Federal Reserve System 
(White, 1983, pp. 14-23). As shown in Figure 16, the aggregate capital/assets ratio of country 
national banks declined from over 0.35 (35 percent) in 1896 to 0.20 in 1914. By 1921, the 
ratio had fallen to 0.15, or less than half the level of 1896. The aggregate capital/assets ratios 
for reserve city and central reserve city banks also declined over time and ranged between 
0.10 and 0.15 during the 1920s. The declines for reserve city and central reserve city banks 
were less dramatic than those for country banks, however, with less of a discrete decline 
between the pre-Fed period and the 1920s. Hence, it is unclear whether the Fed’s founding 
explains the lower national bank capital/assets ratios in the 1920s. 
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Figure 15
Short-Term Borrowing Scaled by Total Assets, 1894-1914 and 1921-28 

NOTE: The figure plots the ratio of short-term borrowing to total assets for banks in each tier group. Data for country 
banks are aggregated across all U.S. states; data for reserve city banks are aggregated across 18 long-time reserve cities; 
and data for central reserve cities are aggregated across the three central reserve cities (New York City, Chicago, and 
St. Louis). St. Louis is treated as a central reserve city throughout the period even though its designation was changed 
to reserve city in 1922.  

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).



Carlson and Wheelock

Federal Reserve Bank of St. Louis REVIEW	 First Quarter 2018      37

Whereas bank capital/assets ratios declined between the pre-Fed period and the 1920s, 
the deposits/assets ratios rose, at least among country national banks, as shown in Panel A of 
Figure 17.20 Reserve city banks experienced a much smaller increase in deposits/assets ratios, 
while central reserve city banks saw a decline. However, both reserve city and central reserve 
city banks saw substantial increases in deposits/assets ratios exclusive of their deposits due to 
national banks, as shown in Panel B. The Fed’s promise to provide the liquidity needed to 
meet their customers’ demand for cash, as well as improved efficiency of check collection 
(Gilbert 1998, 2000), probably made banks more willing to offer demand deposits and led to 
higher deposits/assets ratios.  

Finally, Figure 18 plots data on loans/assets ratios for each of the three classes of national 
banks. There are no obvious patterns. Loans generally ranged between 50 and 60 percent of total 
assets for each class during both the pre-Fed period and 1920s. The Fed’s founding did not pro­
duce an obvious change in the shares of national bank assets composed of loans.21 Instead, 
national banks devoted larger shares of their portfolios to various types of securities. During 
the 20 years before the Fed was established, securities typically comprised about 15 percent of 
total national bank assets. However, in the 1920s, they usually exceeded 20 percent of assets.22 

In sum, the presence of the Fed had its largest impact on banks’ demand for liquid assets 
and interbank balances. Relative to their total assets, national banks held substantially lower 
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Figure 16
Bank Equity Scaled by Total Assets, 1894-1914 and 1921-28 

NOTE: The figure plots the ratio of equity (paid in capital, surplus, and undistributed profits) to total assets for banks 
in each tier group. Data for country banks are aggregated across all U.S. states; data for reserve city banks are aggre-
gated across 18 long-time reserve cities; and data for central reserve cities are aggregated across the three central 
reserve cities (New York City, Chicago, and St. Louis). St. Louis is treated as a central reserve city throughout the period 
even though its designation was changed to reserve city in 1922.  

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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levels of reserves and interbank deposits in the 1920s than they had before the Fed’s founding. 
National banks also had higher deposits/assets ratios (excluding interbank deposits) and 
lower capital/assets ratios during the 1920s. Although we have not formally tested whether 
the presence of the Fed caused or contributed to these changes in national bank portfolios, 
they are consistent with the idea that the Fed’s presence gave banks confidence to assume 
greater liquidity risk and leverage.  

0.40 
0.45 
0.50 
0.55 
0.60 
0.65 
0.70 
0.75 
0.80 
0.85 
0.90 

0.40 
0.45 
0.50 
0.55 
0.60 
0.65 
0.70 
0.75 
0.80 
0.85 
0.90 
Ratio

18
94

-0
2-

28
18

95
-0

3-
05

18
96

-0
2-

28
18

97
-0

3-
09

18
98

-0
2-

18
18

99
-0

2-
04

19
00

-0
2-

13
19

01
-0

2-
05

19
02

-0
2-

25
19

03
-0

2-
26

19
04

-0
1-

22
19

05
-0

1-
11

19
06

-0
1-

29
19

07
-0

1-
26

19
08

-0
2-

14
19

09
-0

2-
05

19
10

-0
1-

31
19

11
-0

1-
07

19
12

-0
2-

20
19

13
-0

2-
04

19
22

-0
9-

15
19

23
-1

2-
31

19
25

-0
4-

06
19

26
-0

6-
30

19
27

-1
2-

31

19
14

-0
1-

13

19
21

-0
9-

06

Ratio

18
94

-0
2-

28
18

95
-0

3-
05

18
96

-0
2-

28
18

97
-0

3-
09

18
98

-0
2-

18
18

99
-0

2-
04

19
00

-0
2-

13
19

01
-0

2-
05

19
02

-0
2-

25
19

03
-0

2-
26

19
04

-0
1-

22
19

05
-0

1-
11

19
06

-0
1-

29
19

07
-0

1-
26

19
08

-0
2-

14
19

09
-0

2-
05

19
10

-0
1-

31
19

11
-0

1-
07

19
12

-0
2-

20
19

13
-0

2-
04

19
22

-0
9-

15
19

23
-1

2-
31

19
25

-0
4-

06
19

26
-0

6-
30

19
27

-1
2-

31

19
14

-0
1-

13

19
21

-0
9-

06

Country Banks Reserve City Banks Central Reserve City Banks 

Reserve City Banks Central Reserve City Banks 

A. Total Deposits Scaled by Total Assets 

B. Deposits Exclusive of Deposits Due To National Banks Scaled by Total Assets 

Figure 17
Deposits Scaled by Total Assets, 1894-1914 and 1921-28 

NOTE: The figure plots the ratio of total deposits to total assets for banks in each tier group (Panel A) and the ratio of 
deposits exclusive of deposits due to other national banks to total assets for reserve city and central reserve city banks 
(Panel B). Data for country banks are aggregated across all U.S. states; data for reserve city banks are aggregated across 
18 long-time reserve cities; and data for central reserve cities are aggregated across the three central reserve cities 
(New York City, Chicago, and St. Louis). St. Louis is treated as a central reserve city throughout the period even though 
its designation was changed to reserve city in 1922.  

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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CONCLUSION 
The establishment of the Federal Reserve System greatly altered the operating environ­

ment for U.S. banks. The Federal Reserve Act changed the structure of reserve requirements 
imposed on banks that joined the Federal Reserve System, created a new currency and pay­
ments provider, and introduced a lender of last resort. The System’s founders sought to pro­
tect the banking system from banking panics, which they attributed largely to the nation’s 
“inelastic currency” and the fragility of the interbank system. Accordingly, the Fed was designed 
to hold the reserves of its member banks, supply currency and reserves to meet recurring and 
extraordinary demands, and provide check clearing and other payments services.  

Our analysis of national bank balance sheet data provides new evidence of reduced sea­
sonal liquidity pressures on the banking system after the founding of the Fed. Seasonal move­
ments in interbank deposits and country national bank borrowing and reserve/asset ratios 
were considerably smaller during the 1920s than they had been over the two decades preceding 
the Fed’s establishment. At the same time, Federal Reserve lending was markedly seasonal, 
and seasonal peaks in lending by the individual Reserve Banks coincided with seasonal peaks 
in liquidity demands in their districts. Thus, the evidence from national bank data and Federal 
Reserve lending patterns, coupled with evidence of reduced seasonal pressures in money mar­
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Figure 18
Total Loans Scaled by Total Assets, 1894-1914 and 1921-28 

NOTE: The figure plots the ratio of loans to total assets for banks in each tier group. Data for country banks are aggre-
gated across all U.S. states; data for reserve city banks are aggregated across 18 long-time reserve cities; and data for 
central reserve cities are aggregated across the three central reserve cities (New York City, Chicago, and St. Louis). 
St. Louis is treated as a central reserve city throughout the period even though its designation was changed to reserve 
city in 1922.  

SOURCE: National bank data through 1910: Weber (2000). National bank data after 1910: U.S. Office of the Comptroller 
of the Currency (1917-28).
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kets, suggests strongly that the System’s founders accomplished their goal of accommodating 
seasonal liquidity demands.  

In addition to exhibiting reduced seasonality, the correspondent deposits and liquid 
reserves of national banks were also much smaller relative to total bank assets during the 
1920s than they had been before the founding of the Fed. Banks also relied more heavily on 
deposits for funding and had somewhat lower average equity/asset ratios in the 1920s. By 
encouraging banks to be less liquid themselves, it was especially important that the Fed per­
form as the System’s founders had intended and provide a liquidity backstop in the event of 
a panic. That is, the presence of a lender of last resort encouraged banks to act in ways that 
increased the likelihood that the support of a lender of last resort would be needed. 

The absence of significant banking panics throughout the 1920s, despite large numbers 
of bank failures, was viewed as important evidence that the problem of banking panics had 
indeed been solved. Congress awarded this apparent success in 1927 by making the charters 
of the 12 Federal Reserve Banks, which the Federal Reserve Act had set at 20 years, permanent. 
Moreover, quick action by the Federal Reserve Bank of Atlanta to stem a local banking panic 
in Florida in 1929 suggested that the Fed had the tools to prevent major panics of the sort that 
had plagued the banking system before the Fed’s founding (Carlson, Mitchener, and Richardson, 
2011). 

Banking panics returned with a vengeance in the early 1930s, however, and the Federal 
Reserve proved incapable or unwilling to perform as lender of last resort on a national scale. 
The banking panics of the Great Depression showed that elimination of seasonal liquidity 
pressures was not sufficient to prevent banking panics, and the variety of responses by the 
individual Reserve Banks suggest that the Fed’s structure inhibited a response to a nationwide 
crisis.23 Thus, while the Fed’s founders achieved their proximate goals, the banking panics of 
the Great Depression showed that further reforms were needed to achieve the founders’ ulti­
mate goal of ending banking panics. n
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NOTES
1	 See, for instance, Yellen (2016) and the Basel Committee on Banking Supervision (2016). 

2	 For example, Bianchi (2016) examines the trade-offs associated with financial bailouts in a quantitative equilibrium 
model of financial crises. By easing balance sheet constraints, lender of last resort interventions can mitigate the 
severity of a crisis-induced recession, but bailouts generally lead to greater risk-taking and thus make economies 
more vulnerable to crises. However, Bianchi finds that economies are significantly less exposed to crises when 
lender of last resort actions are systemic and broad-based than when they are idiosyncratic and targeted.  

3	 Bernstein, Hughson, and Weidenmier (2010) find that the volatilities of both interest rates and stock prices during 
the months of September and October—the two months of peak volatility during the late-nineteenth and early- 
twentieth centuries—were significantly lower after the Fed’s founding. However, if years of banking panics are 
omitted from the sample, then volatilities were similar between the pre-Fed and post-1914 years. They argue that 
the Fed’s primary effect was to reduce liquidity risk in years when there was a business cycle turning point and 
financial crisis. Further, there is some debate about whether the Fed was responsible for a reduction in seasonal 
interest rate volatility that occurred in many countries around 1914 (see Wheelock, 1992, and the references therein). 

4	 A “correspondent” bank is one with whom another bank, known as the “respondent,” maintains a deposit or 
receives services.  

5	 Calomiris and Gorton (1991) contend that the Fed’s founders misunderstood (or mischaracterized) the causes of 
banking panics. Rather than being caused by random, unexpected, or seasonal withdrawals of cash from banks, 
Calomiris and Gorton (1991) argue that panics occurred when adverse news about the macroeconomy caused 
bank depositors to revise their perceptions about the risk of bank debt. Because depositors are unable to distin-
guish among individual bank risks, they withdrew a large volume of deposits from all banks. Calomiris and Gorton 
(1991) find little association between seasonal liquidity demands and the incidence of panics. 

6	 Banks chartered by state governments were also connected to the interbank system. State banks were subject to 
state-specific reserve requirements. Many state banks maintained deposits with national banks to satisfy reserve 
requirements or to obtain services, and some national banks held deposits with state banks. Consistent balance 
sheet data are not available for state-chartered banks, however, and this article is based solely on data for national 
banks. 

7	 During World War I and for several months afterward, the Federal Reserve Banks offered low discount rates on 
loans secured by U.S. government bonds, and member banks borrowed heavily from the Fed. The Reserve Banks 
increased their discount rates sharply in 1920 and borrowing dropped precipitously. By 1922, discount window 
lending and bank balance sheets displayed regular seasonal patterns and levels. Hence, to assess the long-run 
impact of the Fed, we focus on the period 1922-28 (we end our comparison period in 1928 both to avoid distortions 
caused by the Great Depression and because of changes in how national bank balance sheet data were reported). 
This article uses national bank balance sheet data for country banks aggregated at the level of states and for indi-
vidual reserve and central reserve cities, which are available for 1880-1910 from the Federal Reserve Bank of 
Minneapolis digital archive (http://cdm16030.contentdm.oclc.org/cdm/singleitem/collection/p16030coll4/id/6/
rec/2). For other years, the article uses data from annual reports of the Comptroller of the Currency, which are 
available from the Federal Reserve Bank of St. Louis (https://fraser.stlouisfed.org/title/56).  

8	 For each state, we calculate the net deposits due from reserve agents and other national banks as the difference 
between deposits due from banks and deposits due to banks. For the 1920s, deposits due from agents represent 
deposits that banks held with the Federal Reserve.  

9	 Changes in the frequency and timing of reporting dates over the sample period make it impossible to draw firm 
conclusions about seasonal patterns in bank balance sheets. See Carlson and Wheelock (2016a,b) for more dis-
cussion and evidence about changes in seasonal pressures on the interbank system with the establishment of 
the Fed. 

10	Short-term borrowing consisted of “bills rediscounted,” that is, loans sold with recourse, and “bills payable,” that 
is, promissory notes of the borrowing bank, and includes borrowing from Federal Reserve Banks in the 1920s. 

11	See Odell and Weiman (1998) on the selection of Atlanta and Dallas for Reserve Banks, and Jaremski and Wheelock 
(2017) and Wheelock (2015) for discussion and analysis of the selection of Reserve Bank cities and branches and 
district boundaries. 

http://cdm16030.contentdm.oclc.org/cdm/singleitem/collection/p16030coll4/id/6/rec/2
http://cdm16030.contentdm.oclc.org/cdm/singleitem/collection/p16030coll4/id/6/rec/2
https://fraser.stlouisfed.org/title/56
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12	At the time, short-term commercial and agricultural loans were typically made on a discount basis. A member 
bank could obtain cash or reserve deposits from the Fed by rediscounting a loan—in effect selling the loan to the 
Federal Reserve Bank at the Reserve Bank’s discount rate (the member bank remained liable for payment of the 
loan if the borrower defaulted). An amendment to the Federal Reserve Act in 1916 permitted the Fed to offer 
“advances,” or loans of up to 15 days, to member banks on their own promissory notes, with loans or securities 
that were eligible for rediscounting serving as collateral. Advances have been the main form of discount window 
loans since the Great Depression. See Hackley (1973) for a history of the Federal Reserve lending function and 
Carlson and Duygan-Bump (2016) for information about the mechanics and volumes of Federal Reserve discount 
window lending and purchases of bankers’ acceptances during the 1920s. 

13	The number of designated reserve cities rose over time. For consistency, the information and figures in this article 
are based on data for 18 cities that were reserve cities throughout the sample period. Similarly, for consistency, 
we treat St. Louis as a central reserve city throughout the 1920s, even though it was downgraded to reserve city 
status in 1922.  

14	Recall that deposits “due to” banks are deposits that other banks hold with a correspondent bank and are thus 
liabilities of the correspondent bank. By contrast, deposits “due from” banks are deposits that a given bank holds 
with correspondents and, thus, are assets of that bank. For consistency in assessing changes in the importance of 
interbank deposits, we scale deposits due to banks by total assets, even though such deposits are liabilities of the 
bank in which they are held. 

15	Although the relative size of the interbank system fell after the Fed was established, it did not disappear altogether. 
Watkins (1929) studied how the Fed’s establishment affected the demand for interbank balances and concluded 
that national banks continued to hold some deposits with correspondents for interest income (unlike the Fed, 
correspondent banks typically paid interest on interbank deposits) and because correspondent banks would 
invest surplus funds in securities markets on behalf of their respondents. 

16	During 1894-1914, the excess reserves/assets ratios of country, reserve city, and central reserve city banks averaged 
0.11, 0.12, and 0.08, respectively. For 1921-28, the corresponding averages were 0.09, 0.08, and 0.06. 

17	Although central reserve city banks rarely borrowed, during the major banking panics, some of those banks bor-
rowed heavily from their local clearinghouses. See Gorton (1985). The data shown in Figure 15 do not include 
loans from clearinghouses. 

18	National bank reports do not indicate the source of loans. However, Federal Reserve data indicate that loans from 
the Fed comprised a large share of total borrowing by national banks (and other Fed member banks) during the 
1920s. 

19	The Comptroller of the Currency recommended legislation to prohibit banks from having total deposits in excess 
of 10 times their capital (U.S. Department of the Treasury, 1914, p. 21). However, Congress did not mandate maxi-
mum leverage ratios (or, equivalently, minimum capital/assets or capital-to-deposit ratios) until the 1980s 
(Federal Deposit Insurance Corporation, 2003).  

20	The total deposits data underlying Figure 17 include deposits of individuals, firms, financial institutions, and state 
and local governments, but do not include federal government deposits.  

21	One exception might be for country national banks in the South, where the average loans/assets ratio among the 
eight southern states substantially exceeded the U.S. average in the 1920s. However, the average among the 
southern states also exceeded the U.S. average during 1910-14 and exhibited considerable intra-year volatility, 
making it difficult to attribute changes in the loans/assets ratio after 1914 to the presence of the Fed. 

22	Securities issued by the federal government comprised about 8 percent of total national bank assets before 1914 
and 10 percent during the 1920s; hence, private securities also comprised larger shares of bank assets in the 1920s. 

23	Richardson and Troost (2009) show that aggressive lender of last resort action by the Federal Reserve Bank of 
Atlanta enabled the banks and economy of the southern half of Mississippi to fare better during the crisis than 
did the banks and economy of the northern half of Mississippi, which was in the district of the less aggressive 
Federal Reserve Bank of St. Louis. Bordo and Wheelock (2013) attribute the Fed’s failure to respond aggressively 
to the banking panics of the Great Depression to restrictions on Fed lending imposed by the Federal Reserve Act 
as well as to the Fed’s decentralized structure.  
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