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Abstract 
 

We examine how interbank networks contributed to the severity of the Great Depression. We 
show that deposit linkages between non-member (“shadowy banks”) and Fed member 
commercial banks amplified the real effects of bank runs through the pyramid-banking 
structure. Runs on the periphery triggered a cascade of interbank withdrawals by shadowy 
banks, first in regional financial centers and then in the central reserve cities of New York 
and Chicago. Fed member banks in reserve and central reserve cities responded to these 
deposit outflows by curtailing lending to businesses and households. We estimate that 
between 1929 and April 1933, these network linkages reduced overall lending during the 
Great Depression by 6 percent. 
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Shadowy Banks and the Interbank Amplifier during the Great Depression 

 

1. Introduction 

The financial crisis of 2007-8 has drawn attention to network linkages among 

financial institutions and their effects on the real economy, in particular how the shadow 

banking system magnified the effects of the crisis and how interconnected financial 

institutions propagated distress and contributed to systemic risk (Allen, Babus, and Carletti, 

2010; Amini and Minca, 2010; Brunnermeier, Gang, and Darius, 2012; Cohen-Cole, 

Patacchini, and Zenou, 2011). Despite their importance in explaining the recent crisis, 

network linkages are a lightly studied aspect of earlier banking crises. Even for well-

researched crises such as the Great Depression, the role of the networks has received little 

attention, with accounts of their importance primarily descriptive in nature.  

In this paper, we document a channel through which the severe banking distress of the 

1930s deepened the U.S. Depression. We demonstrate how the interbank deposit network 

worsened the contraction in real economic activity. In particular, Fed member banks were 

linked to non-Fed members (“shadowy banks”) through a pyramided reserve system that 

grew up in the 19th century, but persisted into the 1930s, despite the creation of the Federal 

Reserve System. We show that interbank deposits exposed Fed member banks to the liquidity 

distress of shadowy state-chartered commercial banks. Bank runs in shadowy banks on the 

periphery triggered reductions in interbank deposits, first in reserve city banks and then 

further up the pyramid in the central reserve cities of New York and Chicago. Unlike 

solvency driven banking distress, “runs” or liquidity shocks coincided with large outflows of 

interbank deposits from reserve and central reserve cities. Using newly-constructed balance 

sheet data from call reports aggregated at the Federal Reserve District level, we then show 
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that this reduction in interbank deposits triggered additional changes on the asset side of the 

balance sheets of reserve city and central reserve city banks. Our econometric results 

demonstrate that, once the Depression era banking panics began, banks in reserve and central 

reserve cities responded to interbank outflows by calling loans to businesses. The aggregate 

decline in lending was substantial – roughly 6 percent of all bank lending and a third of the 

decline associated with banks that suspended involuntarily. Outflows of interbank deposits 

and reductions in lending were very large during national banking panics, especially the one 

occurring in the first three months of 1933, just prior to the Bank Holiday. 

Our paper contributes to the growing literature on financial networks and the real 

economy, showing both a mechanism for transmission (interbank deposits) as well as a 

source of amplification (balance-sheet effects), and as noted, introduces an additional channel 

showing how banking distress worsened the Great Depression. Existing research on the 

banking distress of the Great Depression has largely focused on how it contracted the real 

economy by reducing money multipliers and monetary aggregates (Friedman and Schwartz, 

1963), by raising the costs of borrowing (Bernanke, 1986), or by fueling debt deflation 

(Fisher, 1933). Our findings suggest that banking networks may have also played an 

important role. It sheds further light on how the Fed’s inadequate provision of liquidity to 

banks in the 1930s amplified the downturn. As is the case with Friedman and Schwartz’s 

monetary channel, bank failures are not a necessary condition for the interbank network 

effect to damage investment spending. Runs on distressed banks were sufficient to induce a 

cascade of interbank deposit withdrawals that reduced aggregate lending activity. The Fed’s 

tepid response to banking distress thus magnified the decline in business lending through 

both a reduction in demand deposits and interbank deposits. 

The next section of the paper describes the interbank pyramid that existed before the 

Federal Reserve, how that network changed with the founding of the Fed, and the structure of 
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the system on the eve of the Great Depression. Section 3 focuses on the behavior of deposits 

across the network during the 1920s and 1930s. Section 4 uses data centered on call report 

dates to provide econometric estimates of how Fed member banks in financial centers altered 

their balance sheets in response to inflows and outflow of interbank, time, and demand 

deposits and other deposits during the 1930s. Section 5 turns to higher-frequency (weekly) 

data from a subset of banks in New York and 100 reporting cities to: (1) help establish that 

causality runs from liquidity shocks to interbank withdrawals and declines in lending and (2) 

to estimate the decline in lending associated with the banking holiday of 1933 (a critical 

episode missed by the call report data). With information on the 1933 panic, we are able to 

provide a lower-bound estimate of the effects of the interbank amplifier on the real economy 

in Section 6. We then conclude by showing how the interbank amplifier provides additional 

insight into how the restrictive policies of the Federal Reserve in the 1930s worsened the 

Great Depression. 

 

2. The Interbank Deposit Network  

To understand the process by which the movement of interbank deposits within the 

banking system potentially magnified the real effects of the banking distress of the 1930s, we 

begin by describing the network structure that existed in 1929 and the potential role of 

shadowy banks in transmitting banking distress through interbank deposits.  

 

A. The Persistence of the Pyramid 

The authors of the Federal Reserve Act aimed to eliminate the banking panics of the 

nineteenth and early twentieth century by creating an elastic currency and a lender of last 

resort (Kemmerer, 1918). Along these lines, they sought to reduce the concentration of 

correspondent balances held in reserve centers and funds invested in the call loan money 
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market, which were believed to have contributed to the banking panics of the nineteenth 

century (James 1978, Meyers 1931, Sprague 1910).1 The 1913 authorizing legislation (as 

amended in 1917) thus required that national banks and Fed member banks meet their reserve 

requirements by holding deposits at one of the system’s reserve banks.2 The layered structure 

of reserves that had developed during the nineteenth century, however, remained partially in 

place, because non-member commercial banks continued to meet their state-mandated 

reserve requirements through interbank deposits held at larger city banks (Federal Reserve 

Board, 1932).3 These large city banks, most of which were Fed members that were dispersed 

throughout the country, in turn held deposits in banks located in Chicago and New York, and 

like all banks, used them as a way to manage their liquid portfolios and offer a broader 

variety of services to their clientele.4 In New York, all of the banks doing a substantial 

correspondent banking business belonged to the Federal Reserve.5 In Chicago, the banks 

doing a substantial correspondent banking business either belonged to the Federal Reserve, 

                                                
1 Withdrawals from non-central reserve city banks happened regularly, and if they were of sufficient magnitude, 
it could put pressure on call loan rates to rise and stock prices to fall, triggering panic selling of assets and 
inducing a financial panic that could reach well beyond New York City. The standard story for explaining why 
country banks and reserve city banks withdrew their interbank deposits in this era was due to the seasonal 
demand for money arising from planting and harvest cycles (Calomiris and Gorton, 1991). Indeed, all of the 
major panics of that era were marked by withdrawals of funds from country and reserve-city banks located in 
New York City (Bordo and Wheelock, 2011).  
2 Section 19 of the Federal Reserve Act of 1913 required member banks to hold all required reserves “in the 
vaults of the member banks or in the federal reserve bank, or in both, at the option of the member bank.” An 
amendment on 21 June 1917 required all Federal Reserve member banks to hold their entire legal reserves in the 
form of deposits at the Federal Reserve Bank in its district. See Kemmerer (1918, pp. 35-8) for details.  
3 Correspondent networks developed as a response to the geographical growth in the nation, and its burgeoning 
population outside the industrial and populous Northeast. “Interior banks” sought sources for funds and 
investment, and correspondent networks facilitated this demand. The national banking acts further cemented the 
interconnected structure of U.S. banking, permitting country banks to meet their legal reserve requirements by 
keeping a large portion of their reserves (originally up to three fifths) with reserve-city or central reserve-city 
banks. 
4 For example, using data from the July 1929 Rand McNally’s Bankers Directory, all 9 banks in Florida’s 
reserve cities with a substantial correspondent network belonged to the Federal Reserve.  
5 At their call in September 1929, for example, non-member state chartered banks and trusts in New York City 
held $30 million in interbank deposits. State member banks in New York City held $184 million in interbank 
deposits and reporting member banks in New York City held $887 million in interbank deposits. The latter 
group includes approximately three-fourths of all national and state-member banks. In the 1929 Rand McNally’s 
Bankers Directory, the 15 New York banks frequently labeled as correspondents all belonged to the Federal 
Reserve. This list included nine national banks (Chase, Chatham-Phenix, Chemical, City, Commerce, First, 
Hanover, Park, Seaboard), and six state member bank and trust companies (Bankers, Chemical, Guaranty, 
Irvine, Manhattan, and New York).  
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were owned by a national bank that belonged to the Federal Reserve (e.g. all of the stock of 

First Union Trust and Savings was owned by First National Bank of Chicago), or were 

combined with a national bank in a holding company or similar corporate structure. (For 

example, Continental Illinois was a holding company that controlled the Continental National 

Bank and the Illinois Merchant and Trust Company).  

Figure 1 shows that, although altered by the Federal Reserve Act, an inverted pyramid 

structure of interbank balances nevertheless remained in place on the eve of the Great 

Depression. The top of the pyramid consisted of banks in the central reserve cities of New 

York and Chicago. In those cities, almost all of the banks that served substantial numbers of 

interbank clients belonged to the Federal Reserve System. Those money-center banks held 

deposits from non-member country banks, non-member banks in reserve cities, and member 

banks in both locations.  

The middle layer of the pyramid consisted of the banks in the 59 reserve cities, 

geographically dispersed throughout the country. Table 1 displays their distribution across 

Federal Reserve districts. Columns 4 and 5 show the mean and standard deviation of the 

changes in interbank deposits between call dates, for the sample period 1914 to 1941. The 

base of the reserve pyramid consisted of country banks, located in cities and towns 

throughout the United States. It is particularly worth emphasizing that the majority of the 

bottom layer consisted of non-Fed member, state-chartered banks, which were neither 

regulated nor (according to Federal Reserve rules) received liquidity assistance from the Fed. 

Moreover, as of June of 1929, over 90 percent of all interbank deposits within the banking 

system belonged to these non-member, country banks.  

Even though non-member banks operated outside the purview of federal bank 

regulation, similar to today’s shadow banks, they could potentially influence the behavior of 

Fed member banks through network linkages. For example, bank runs or panics at non-
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member, shadowy banks, could potentially trigger interbank withdrawals in reserve cities 

(especially since non-member banks did not have access to the Fed’s discount window). 

These withdrawals, in turn, could induce further responses within the system that worked 

their way to the Fed member banks in Chicago and New York at the top of the pyramid. 

Given the existence of this network structure, our study focuses on whether this type of chain 

reaction may have influenced the balance sheets of reserve and central reserve city banks. In 

light of the limited liquidity assistance by the Federal Reserve to any banks during the early 

1930s (Friedman and Schwartz, 1963), the stress was ultimately transferred on up the system, 

with the buck ultimately stopping in central reserve cities. 

The leaders of the Federal Reserve were aware of these issues with the dual banking 

system. The Federal Reserve System was designed to centralize and mobilize reserves, which 

prior to 1913, had been large, scattered, and difficult to access in times of crisis (Kemmerer 

1918). The Federal Reserve possessed tools for shifting reserves between districts, including 

rediscounting and open-market operations. But, leaders of the Federal Reserve disputed the 

extent to which the System could and should aid non-member banks. These debates, in part, 

reflected concerns about the System’s obligations to financial institutions that did not 

contribute to its upkeep or submit to its regulations. It also reflected concerns about whether 

credit policies should be pro-cyclical, as dictated by the doctrine of real bills. The leaders also 

disputed whether collateral originated by or passed through non-member banks was eligible 

at the Federal Reserve banks’ discount windows or for purchase on the open market.6  

 

B. The Changing Nature of Interbank Deposit Flows in the 1920s and 1930s 

                                                
6 The Banking Act of 1932 settled this dispute by broadening the definition of assets eligible for discount. At 
about the same time, the Reconstruction Finance Act established an agency controlled by the Federal Reserve 
Board that could directly discount ineligible paper for member and non-member banks. These institutions 
became fully functional in the summer of 1932. By then, however, the gold constraint appeared increasingly 
binding and served as the principal excuse for inaction (Chandler 1971). 
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To understand how the interbank network reacted to financial distress, we created a 

new, panel database for each call date between 1914 and 1941, which roughly corresponds to 

quarterly observations. It contains information on interbank deposits and other balance sheet 

characteristics for the three tiers of the banking system (country banks, reserve city banks, 

and central reserve city banks) and is aggregated at the level of the 12 Federal Reserve 

districts. Balance sheet data are also collected for the two central reserve cities. These data 

are supplemented with information on banking distress and economic activity. Additional 

details on the sources and construction of the database are described in the data appendix.  

Summary statistics indicate that interbank deposits exceeded 20% of all demand 

deposits and 60% of aggregate reserves in reserve and central reserve cities. Since laws 

required banks to retain minimum legal reserves, the quantities above these minima, which 

banks could access without triggering regulatory intervention, were termed “excess reserves.” 

On the eve of the Great Contraction, excess reserves were low, and interbank balances 

exceeded them by a substantial multiple. The implication is that member banks could satisfy 

unexpected declines in interbank balances only by liquidating investments or borrowing 

reserves from the Fed.  

Figure 2 depicts interbank deposit flows during the 1920s and 1930s for each layer of 

the pyramid. In the 1920s, interbank deposits fluctuated seasonally around a rising trend. 

After the stock market crash of October 1929, interbank deposits rose rapidly. Once banking 

panics began in the fall of 1930, they declined sharply in reserve and central reserve cities 

and became increasingly volatile in these locations. Comparing 1924-29 with 1930-32, the 

standard deviation of interbank deposits rose from around 3.2 to 5.6 million dollars per day. 

The vertical lines in the table indicate the week of the stock market crash in New York in 

October 1929 and the week when Caldwell and Company failed in November 1930. 
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To illustrate other patterns in the data, figures 3 and 4 show the relationship between 

distress among country banks in the 9th and 10th Federal Reserve Districts and interbank 

deposits in the central reserve city of Chicago. In each figure, the y-axis indicates the inter-

call-report change in the number of banks in either the 9th or 10th Federal Reserve Districts. A 

positive number indicates an increasing number of banks. A negative number indicates a 

declining number of banks. For 1923-28, scatter plots show little or no correlation between 

changes in the numbers of banks (a crude measure of banking distress) in outlying regions 

and interbank deposit flows to central reserve cities. For 1929-32, however, there is a positive 

correlation between changes in the number of banks and interbank deposit flows of reserve 

city banks. Figure 5 shows an even more pronounced relationship when we use a more 

precise measure of banking distress for Depression-era bank failures. Using pooled data by 

Federal Reserve district, the figure shows bank liquidations are negatively associated with 

interbank deposit outflows from the central reserve cities of Chicago and New York.7  

Looking at just the middle layer of the pyramid, interbank inflows and outflows seem 

to be driven by regional economic conditions and localized banking distress. As columns 4 

and 5 of Table 1 show, there is considerable variation in interbank deposit inflows across 

districts. Reserve city banks located in the fourth district (Cleveland) exhibit the most 

variance while reserve city banks in the second district (New York) appear somewhat 

different from other districts, showing a negative mean (and valueless) variance. The growing 

concentration of reserve balances in New York City accounts for this difference.8  

 

3. Bank Distress and Interbank Flows 

                                                
7 Comparable data on bank liquidations are unavailable for the 1923-8 period. 
8 All of our statistical work checks to see if the unique experience of New York’s reserve cities influences our 
conclusions. In general, it does not. We indicate the few instances where excluding New York from the 
regression generates minor changes in statistical coefficients and significance levels. 
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Our analysis begins by estimating how liquidity distress at country banks influenced 

deposits in financial centers, particularly the reserve cities in each Federal Reserve District 

and the central reserve cities of New York and Chicago.  

Our modeling strategy incorporates the structure of the pyramid system, but to 

estimate it, we impose several assumptions based on where banks held deposits. First, 

recalling that 90 percent of interbank deposits in the system belong to non-member, 

commercial banks, we assume that interbank liabilities on the balance sheets of reserve city 

member banks come from their country, non-member clients or “shadowy banks.” Second, 

interbank assets on the balance sheets of reserve city member banks were deposited in central 

reserve city banks. Third, reserve city banks allocated their assets between central reserve 

cities in proportion to the fraction of aggregate interbank balances held in the central reserve 

cities.9 Member banks in central reserve cities received interbank deposits from four sources: 

(i) member banks in reserve cities, (ii) member banks in country locations, (iii) non-member 

banks in reserve cities, and (iv) non-member banks in country locations. Fourth, flows of 

interbank deposits to and from reserve cities reflected distress among country banks in that 

district, and not in other districts. Fifth, flows of interbank deposits to and from central 

reserve cities reflect distress among all banks in the United States, both member and non-

member banks located in both reserve cities and country locations.  

Given the structure of the financial pyramid, distress at country banks could 

theoretically influence interbank deposits in New York and Chicago in two ways. Country 

banks could either directly reduce their interbank balances in New York and Chicago or they 

could reduce their balances in those locations indirectly, by first reducing their balances in 

reserve cities, which in turn responded by drawing down their interbank deposits from central 

                                                
9 In other words, in a year when Chicago’s member banks held $1 of interbank deposits and New York member 
banks held $2 in interbank deposits, we assume that all reserve city member banks placed 1/3 of their interbank 
assets in Chicago and 2/3 in New York. 
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reserve city banks. Distress might also induce outflows of time and demand deposits from 

reserve cities. Reserves city banks could, in turn, withdraw funds that they had deposited in 

the central reserve cities. Our estimation strategy enables us to determine the size of both 

channels, and to compare the impact of interbank outflows to outflows of time and and 

demand deposits which, of course, may also be influenced by depositors’ impressions of the 

safety and soundness of the financial system. 

Scholars have also noted that bank distress due to illiquidity may have different 

implications for the financial system – particularly interbank relationships – than bank 

failures due to insolvency. Our estimation strategy will thus account for differences in types 

of bank distress (solvency versus illiquidity) as well as types of institutions (Fed versus non-

Fed member banks) and reasons for a bank’s disappearance – factors that help us identify a 

causal relationship between shadow banks, lending, and economic activity. 

Having defined the structure of the data, we can estimate the relationship between 

bank distress and interbank deposits across 14 units (12 aggregations of all banks in all 

reserve cities in each district, and 2 aggregations of all banks in each central reserve city) 

using panel regressions of the following basic form: 

  

(1) !!" = !! + !!!!"#! + !!" 

 

In this equation, Dit indicates deposits in district i in period t, corresponding to call report 

dates, which are roughly quarterly in timing. D is either defined as interbank deposits or 

deposits of individuals and firms (other than banks), which we will refer hereafter to as 

“public deposits” and primarily consisting of time and demand deposits. Fit represents bank 

distress in district i in period t. For New York and Chicago, F is the sum of bank distress 

across all 12 districts. The coefficient, β, indicates the average deposit outflow in a district 



 11 

due to the distress of a bank in that district. The subscript on the constant term αi, denotes the 

inclusion of an indicator variable for each district, which we include in some specifications. 

As discussed above, to help us identify the causality, we consider two types of bank distress, 

insolvency and illiquidity. Liquidity suspensions include two types of banks: (1) banks that 

suspended payments to the public for at least one business day and later reopened; and (2) 

banks that suspended payments permanently due to heavy withdrawals or the closure of 

correspondents. Solvency failures include banks that, for any other reason, ceased operations 

and then liquidated through a court or regulator supervised process that involved losses to 

creditors.10 The coefficient βk provides separate estimates for each type of banking distress, 

where the subscript k defines the type k={1,2}={insolvency, illiquidity}.  

Table 2 reports OLS and fixed effects estimates of Equation (1). When district fixed 

effects are included, we identify only off of the variation over time within each district. The 

estimates reveal a substantial and statistically significant correlation between distress due to 

illiquidity and interbank flows. A run on country banks that triggered its suspension (either 

temporary or permanent) resulted in an outflow of about $119,000 dollars from the reserve 

city banks within its district. Consistent with our hypothesis, illiquidity events appear to lead 

to outflows of deposits. Solvency shocks are also associated with interbank deposit outflows, 

but the size of the effect is half of liquidity shocks and not precisely measured (i.e., 

statistically insignificant at conventional levels). Consistent with Friedman and Schwartz’s 

view that liquidity shocks and bank runs induced depositors to withdraw funds from banks, 

the third and fourth columns of Table 2 shows that the public’s deposits in reserve city banks 

(time deposits plus demand deposits) are negatively associated with liquidity shocks. 

                                                
10 Roughly 1,850 banks failed during the Depression using this definition of illiquidity and about 2,200 banks 
due to this definition of insolvency. Another 1,000 banks failed, but examiners' reports do not clearly indicate 
whether illiquidity or insolvency was the cause of failure. We thus divide them into illiquidity and insolvency 
failures based upon the period in which they failed. This process effectively attributes the unidentified failures 
that occurred during clearly defined panic periods, such as the months following the collapse of Caldwell and 
Company, to illiquidity, and banks that failed outside these periods to insolvency. 
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A plausible explanation exists for the patterns that we find during the 1920s and 

1930s. The nature of banking distress differed in these two decades. In the 1920s, more than 

5,400 banks suspended operations. With the exception of a few panics, such as the famous 

Florida “fruitfly” panic of 1929, most of the failures from this decade were due to solvency 

shocks. Many small, country banks failed as a result of lending to farmers who had expanded 

production and capacity when prices were rising during World War I, but then defaulted on 

loans when agricultural prices declined in the 1920s. Insolvencies of small banks spread 

across space and over time seldom triggered large flows of liquid funds from financial 

centers. In the 1930s, banks failed for different reasons. Panics afflicted peripheral regions of 

the financial system in the fall of 1930 and winter of 1931. These panics began with the 

counterparty cascade following the failure of Caldwell and Company. As the contraction 

continued, panics afflicted other regions of the United States. Panics on a national scale 

occurred during the fall of 1931 and winter of 1933. During these panics, depositors’ 

withdrawals forced country banks in turn to withdraw funds from correspondents in financial 

centers.   

 

4. Banking Distress, Deposit Flows and Asset Re-balancing 

This section examines how reserve and central reserve city banks altered their balance 

sheets in response to deposit flows before and during the Great Depression. We differentiate 

inflows from outflows since banks may not respond symmetrically to reductions and 

increases. For example, when deposits decline, a bank may choose to liquidate an investment, 

such as loans to businesses. On the other hand, when deposits increase, a bank might choose 

to invest those funds in a different asset class, such as government bonds. We continue to 

take into account the pyramid structure of the reserve system by differentiating the responses 
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of reserve city banks from those in central reserve cities. Finally, we continue to distinguish 

between responses to flows of interbank deposits from responses to flows of public deposits. 

We divide banks’ assets into seven comprehensive and mutually exclusive categories: 

(1) loans to the private sector 
(2) government bonds  
(3) corporate bonds  
(4) cash and reserves held at the Federal Reserve 
(5) interbank assets (a bank’s deposits in other commercial banks) 
(6) fixed assets such as the value of the bank building plus furniture and fixtures 
(7) all other assets 
 

For each asset category, we regress the change in the asset on inflows and outflows of both 

interbank and public deposits as well as indicator variables for the Federal Reserve Districts 

and central reserve cities. The coefficients from these regressions reveal, on average, how the 

number of dollars invested in a type of asset changed when a dollar of interbank (or public) 

deposits flowed in (or out) of banks.  

The error terms for the seven equations corresponding to the seven asset categories 

may be correlated. To account for this correlation and improve the efficiency of estimates, we 

simultaneously estimate the seven equations using Zellner’s (1962) method of seemingly 

unrelated regressions (SUR). Equation (2) summarizes this set of regressions: 

 

(2) !! = !!!! + !!. 

 

In (2), y, δ, and ε are vectors. The vectors indicate the dependent variables, coefficients, and 

error terms respectively. X is a matrix. The subscript, A, indexes these vectors. A = {1, …, 

7}, where the numbers indicate the categories of assets in the list above. Each regression has 

the form in (3): 

 

(3) !!" =!∝ + !!!!"! ! + !!", 
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where yit indicates the dependent variable (i.e. changes in dollar values of one of the asset 

classes listed above), and z indicates the set of four deposit flow variables: (1) interbank 

inflows; (2) interbank outflows; (3) public inflows; and (4) public outflows. 

 Each column of tables 3-5 represents a single regression. The columns of a single 

table collectively represent a system of equations that are estimated simultaneously (with two 

equations unreported in the tables).11 The rows represent the independent variables. Rows 

with prose labels, like “public deposit inflows,” indicate the correlation between deposit 

flows and asset allocations in reserve cities. Rows with abbreviated labels, like PI*CR, 

indicate the difference between the correlation of deposit flows and asset allocations in 

central reserve and reserve cities. To determine how central reserve city banks behaved (in an 

absolute sense), one needs to sum the coefficient from the rows with the prose and 

abbreviated labels. We also report the standard error of each estimate and F-statistic for the 

test of the joint significance of all of the coefficients in each equation. In all cases, the joint 

tests are statistically significant, usually at the one-percent level.12 

Table 3 reveals how reserve city banks reacted to deposit flows from 1922 to 1928. 

The first column indicates that one dollar of public deposits that flowed into these banks 

resulted, on average, in 44 cents of new lending whereas one dollar flowing out resulted in 34 

cents less of lending. Each dollar of interbank deposits that flowed into reserve city banks 

resulted in 17 cents of new lending. The results also suggest that outflows had little effect on 

lending in the 1920s, likely because, as noted in the previous section, there were few liquidity 

                                                
11 The coefficients for categories (6) and (7) were uniformly statistically and economically insignificant and are 
thus omitted to save space. 
12 In some cases, however, t-tests on individual coefficients fall below the 10% threshold. The difference from 
the tests stems from multicollinearity and micronumerosity. Interbank and public deposit flows tended to be 
closely correlated. Splitting deposit movements into two correlated flows occasionally leads to insignificant 
statistics on the individual components, while the sum of the two remains statistically clearly identified. In our 
case, like all cases, multicollinearity is compounded by low numbers of observations, particularly when we 
divide the sample into time periods with flows focused in one direction.  
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shocks. The other columns reveal how reserve city banks adjusted the other assets on their 

balance sheets in response to deposit inflows and outflows. When deposits from the public 

came into reserve city banks, they utilized them to purchase government bonds and corporate 

bonds and to increase cash and reserves. Reserve city banks reacted to inflows of interbank 

deposits by purchasing government bonds and increasing their own deposits at central reserve 

city banks. Column 5 highlights how reserve city banks acted as conduits for the banking 

system. For every dollar of deposits they received from a country bank (a liability), on 

average they deposited 51 cents of it in central reserve city banks. For every dollar country 

banks took out of reserve city banks, they moved 32 cents out of central reserve city banks. 

Inflows and outflows of deposits from the public triggered much smaller changes in deposits 

in central reserve cities. 

Table 3 reveals how central reserve city banks reacted to the same types of inflows 

and outflows. Consider their reactions to flows of interbank deposits. On average, central 

reserve city banks converted each dollar of interbank deposits into 98 cents of loans (0.17 

plus 0.81) and 9 cents of corporate bonds (0.03 plus 0.06). Outflows of interbank deposits 

resulted in reductions in those same categories of roughly similar magnitudes. 

Table 4 displays SUR estimates for 1929 and 1930. These were the first two years of 

the Great Contraction. With respect to public deposits, bank lending followed a similar 

pattern as to what was observed in the pre-Depression era. Reserve city banks accommodated 

deposit flows by expanding and contracting their lending, cash holdings, and reserves 

deposited at the Fed, but the pattern began to change, and banks began to accommodate these 

flows in part by altering interbank balances and holdings of corporate bonds. The treatment 

of interbank balances mirrored that of early years. Reserve city banks increased holdings in 

central reserve city banks by about 50 cents for every dollar of interbank deposit that flowed 

in and reduced their holdings in central reserve cities by about 40 cents for each dollar that 



 16 

flowed out. Reserve city banks thus largely appear to be conduits for the system’s interbank 

deposits. 

Central reserve city banks’ balance-sheet response also began to change in these two 

years. Interbank outflows resulted in pronounced contractions in lending. The outflow of an 

interbank dollar coincided with a decline in lending of $1.47 and an increase in holdings of 

government bonds of 39 cents. 

Table 5 focuses on the key period of 1931-33 – when banking panics and suspensions 

due to liquidity shocks became widespread. We can see some changes in the way reserve city 

banks handled flows of public deposits. Inflows no longer led to new loans while outflows 

reduced lending by roughly 53 cents for every dollar taken out of reserve city banks. We find 

similar results for corporate bonds, with inflows not adding to balances, but outflows 

reducing holdings of bonds by roughly 7 cents for each dollar removed from reserve city 

banks.  

Reserve city banks also altered their reactions to interbank deposit flows. Interbank 

flows no longer appear correlated with lending to firms and individuals, but were 

increasingly correlated with holdings in central reserve cities. For every dollar that country 

banks withdrew from reserve city banks, they reduced their holdings in central reserve cities 

by 58 cents – an effect that is almost half again as large as the effect during the 1920s. 

 Interbank outflows had a different impact on the balance sheets of banks in central 

reserve cities. In New York and Chicago, banks met the outflow of interbank deposits by 

reducing lending and selling bonds. For each dollar that flowed out, banks reduced lending to 

businesses and households by 37 cents, cut their holdings of corporate bonds by 41 cents, and 

shed 26 cents worth of government bonds.   

 These results suggest that once widespread liquidity events began in 1931 and country 

banks faced runs, they pulled their deposits out of reserve city banks. These banks in the 
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middle layer of the pyramid responded by drawing down their deposits at central reserve 

cities. Since the buck stopped in Chicago and New York, central reserve city banks had to 

make other adjustments on their balance sheets, and they did so by reducing lending.  

Having explored the effects of deposit flows on both reserve and central reserve city 

banks, we are now in a position to combine their impact to measure how the pyramided 

system of reserves transmitted liquidity shocks from the periphery to the center via shadowy 

banks. Table 5 shows the impact of interbank deposit outflows on lending to businesses in 

reserve and central reserve cities from 1931 and 1932, when banking panics repeatedly 

wracked the financial system and interbank deposits largely flowed out of financial centers. 

When $100 of interbank deposits flowed out, reserve city banks reduced lending to 

businesses by $20 ($14 in corporate bonds and $6 in loans to businesses). Reserve city banks 

also reduced their interbank deposits in central reserve cities by $58. That flow triggered a 

reaction by banks in the central reserve cities. This $58 outflow reduced lending in New York 

by $40.83 and in Chicago by $10.21.13 Thus, when country banks pulled $100 in deposits out 

of reserve cities, the net result was a decline in lending of about $71, with roughly a quarter 

of that decline occurring in reserve cities and three-quarters occurring in central reserve 

cities.  

 

5. Robustness Checks Using Weekly Data and the Panic of 1933 

 Thus far, we have shown how public and interbank deposits declined in reserve and 

central reserve city banks when banks on the periphery experienced liquidity shocks. We 

                                                
13  The New York result comes from multiplying $40.83 = $58 * 0.8 * 0.88, where 0.8 is 
roughly New York’s share of interbank deposits and 0.88 is the sum of the coefficient 0.37 
and 0.41 relating interbank outflows to lending declines in New York City during 1931 and 
1932. The Chicago result comes from multiplying $10.21 = $58 * 0.2 * 0.88. In 1929, 
interbank deposits in New York equaled $1,478 million. Interbank deposits in Chicago 
equaled $355 million. 
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have also shown that banks responded to these outflows by altering the composition of their 

assets – moving out of less liquid assets, such as loans to businesses and consumers, and into 

cash and government bonds. These findings are largest in magnitude when there are 

interbank deposits outflows, suggesting that shadowy banks on the periphery triggered a 

chain reaction through the pyramided system of reserves.  

Although we include Federal Reserve district fixed effects in our estimation, it is 

possible that there are time-varying, district-specific effects that account for these 

relationships. Our research design goes some way toward addressing this issue. First, since 

we rely on accounting identities (liabilities must equal assets), we know that any changes in 

sub-categories will result in offsetting changes in other categories. Hence, the compositional 

shifts we explore are well identified. Second, we employ micro-level data based on 

examiners’ reports to identify to identify the timing of liquidity shocks, which triggered runs 

on banks and correspondent cascades. We then aggregated these data up to the Fed district 

level to obtain period-by-period estimates of liquidity and solvency shocks that vary across 

districts and over time. The detailed micro-level data give us some assurance that these 

measures capture precisely what we aim to measure – the influence of different types of 

banking distress on deposit flows; however, we acknowledge the possibility that some 

unobserved region-specific factors correlated with individual bank distress might still exist, 

and therefore create omitted variables bias in estimating the relationship between deposit 

flows and distress. A related issue concerns the quarterly frequency of the data; we rely on a 

relatively small number of observations over time to identify the reported effects.  

In this section, we further address these identification issues using higher-frequency 

data from well-documented regional and national banking panics as well as the “narrative 

approach” to identify liquidity shocks. The higher-frequency bank balance sheet data come 

from weekly reporting by banks in New York City as well as banks in one hundred other 
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reporting cities, the latter of which includes Chicago and all of the reserve cities. These data, 

described further in the appendix, can be used to establish concretely how deposits behaved 

during well-defined banking panics or liquidity shocks. To define these periods, we employ 

the “narrative approach” pioneered by Friedman and Schwartz (1963) and later used by 

Romer and Romer (2004, 2010). The banking panics we define using the narrative approach 

incorporate the insights of Wicker (1996) and Richardson (2007), who had access to 

information with greater geographic and chronological definition than that which was used in 

Friedman and Schwartz (1963).14 The narrative allows us to improve identification, and show 

concretely how volatile and large the flows of interbank deposits were when liquidity shocks 

became correlated during periods of widespread banking distress.  

The use of the higher frequency data also solves a second problem. It allows us to 

measure the interbank amplifier during the mother of all national banking panics – the waves 

of bank runs that swept across the country in the first few months of 1933 and led to the bank 

holiday in March of that year. Because no call report occurred between December 1932 and 

June 1933, the estimates in the previous sections altogether excluded this national banking 

panic. The Federal Reserve, as well as the Office of the Comptroller of Currency and most 

state banking departments did not issue call reports for the spring of 1933, in part because the 

call would have come during the bank holiday when bankers and regulators were busy, and in 

part as a form of regulatory forbearance so that banks would not have to reveal their financial 

positions, including borrowing from the government, while the banking system teetered on 

the edge of the abyss. The weekly reporting data thus fill in this important lacuna. 

 

A. Deposit Flows in Five Banking Panics of the Great Depression 

                                                
14 Wicker examined daily newspaper accounts and statistical data by month and Federal Reserve District. 
Richardson examined statistical data on bank suspensions and their causes aggregated by day and municipality. 
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 As described in Wicker and Richardson, waves of panics began in the fall of 1930, 

when a “contagion of fear” spread through the South and Midwest after the failure of 

Caldwell Group in Nashville and the Bank of the United States in New York. Regional 

panics followed the failure of banking groups in Chicago in June 1931 and again in June 

1932. Larger, nationwide crises occurred in the summer and fall of 1931, after banking 

troubles began in Europe in July and Britain abandoned the gold standard in September. The 

majority of the banks that experienced runs during these panics were non-member shadowy 

banks. For example, in the panic of 1930, more than four-fifths were “shadowy banks” 

(Hamilton, 1985).  

Figure 6 plots changes in interbank balances for 100 weekly reporting cities located 

outside of New York City for each of the five episodes. We define t=0 as the date at which 

each panic began, and then map the weekly movement in interbank deposits from this 

benchmark date. Overall, the figure illustrates a clear pattern. During each panic, interbank 

balances dropped dramatically, though there were differences in the size of the decline. The 

regional crises following the collapse of Caldwell in 1930 and panics in Chicago in 1930 and 

1931 witnessed smaller, shorter declines. The national crises following the financial crisis in 

Germany and Britain’s departure from gold experienced longer, larger declines. The figure 

plots data for eight weeks, until interbank balances began to rebound for all the banking 

panics. The earliest inflection point in interbank balances occurred in the third week, with two 

more rebounding in the sixth week, and the final two in the seventh week. 

Figure 7 presents data on flows of demand deposits in a similar framework. The 

graphs resemble those for interbank flows, because in each crisis, demand deposits flowed 

out at roughly the same times and in roughly the same magnitudes as interbank deposits. For 

example, during first two weeks after the collapse of Caldwell, demand deposits declined by 

3%, from $8,125 million to $7,885 million, while interbank deposits declined by 9%, from 
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$2,410 million to $2,198 million. During the crisis in Chicago in the summer of 1931, 

demand deposits declined by $155 million, and interbank deposits declined by $284 million. 

Figure 8 shows that banks in reporting cities reacted to outflows of interbank and 

demand deposit by reducing their deposits in domestic banks, primarily those deposits that 

they held in banks located in central reserve cities. The magnitude of the reductions indicates 

that, during these panics, banks in reporting cities acquired from one-quarter to one-half of 

the deposits that they paid out from their reserve and correspondent accounts, primarily those 

held in central reserve cities. For example, during the first four weeks of the post-Caldwell 

crisis, demand deposits fell by $159 million. Interbank deposits fell by $176 million. 

Balances with domestic banks fell by $161 million (or about one-half the total deposit 

outflow). During the eight weeks of the crisis preceding the banking holiday, demand 

deposits fell by $884 million. Interbank deposits fell by $872 million. Balances with domestic 

banks fell by $454 million (or about one-quarter of the total deposit outflow). 

 

 

B. The Panic of Early 1933 

Even though the large surges in interbank deposits during panics often occurred 

between two call reports, the analysis in section 5 nevertheless captures their long-run impact 

on reserve and central reserve city balance sheets in all but the last of the banking panics 

shown in Figures 6-8. Since our ultimate objective is to test whether reserve and central 

reserve city banks responded to interbank deposit outflows by reducing lending, we explore 

the banking panic of 1933 in more detail so that we have full coverage of the Depression-era 

liquidity shocks.  

Figures 9 through 12 illustrate the severity of the panic that occurred in the first three 

months of 1933. As noted, our data only permit us to observe the partial effects of the panic 
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of early 1933 – its influence on New York City banks and its influence on banks in 100 

reporting cities outside of New York City. That said, perhaps more so than any other one 

panic of the Depression, the 1933 runs had a very large impact on New York banks. Figure 9 

plots weekly changes in deposits in New York City. From January 18 to March 8, demand 

deposits declined by $1,364 million. Time deposits declined by $165 million. Interbank 

deposits declined by $919 million. Figure 10 plots weekly changes in deposits in reporting 

cities other than New York. Demand deposits declined by $1,078 million. Time deposits 

declined by $973 million. Interbank deposits declined by $887 million. 

 Figure 11 shows how New York banks reacted to the drain from the interior as well 

as large foreign withdrawals in March. These money-center banks drew down their loans, 

called loans to firms and individuals, and borrowed from the Fed. Reserves fell first. From 

January 18 to February 15, reserves declined by $319 million. They declined another $68 

million by the end of the first week in mark, and after the Fed suspended reserve 

requirements, fell another $90 million, before rebounding. Lending contracted later. From 

February 15 to March 1, loans to firms and individuals (not for the purpose of purchasing 

securities) fell by $419 million. Borrowing from the Fed began in the last week of February, 

when banks borrowed $183 million. In the first week of March, banks borrowed another 

$449 million. At that point, banks in New York City had discounted essentially all of their 

eligible paper, withdrawn almost all of their excess reserves, and were in need of additional 

liquidity support, which the New York Fed could not provide, because its stocks of free gold 

had fallen too low for it to provide additional cash and credit to member banks. This looming 

constraint forced the New York Fed to seek a banking holiday in its state and for the nation 

as a whole. 

Figure 12 shows how banks outside of New York responded to this banking crisis. 

The largest initial reaction was the withdrawal of bankers’ balances on deposit in New York 
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City. These withdrawals began in February, with $261 million withdrawn by the fifteenth of 

the month, and accelerated as the panic progressed, with $1,197 million withdrawn by March 

8. In late February and early March, banks began calling loans and selling bonds in large 

volumes. For bonds, $432 million of the total decline of $531 came in the last week before 

the holiday. For loans to firms and individuals (not for the purpose of purchasing securities), 

$610 million of the total decline of $709 million occurred in the last week. It should be noted 

that after banks drew down their balances in New York, further response was muted by the 

state-banking holidays, which began in the second half of February and spread rapidly during 

the first week of March. 

To gain a better understanding of the importance of the 1933 liquidity shock, table 6 

compares deposit losses and asset changes at weekly reporting banks in and outside of New 

York for the banking crises in the fall of 1930 with the one in the winter of 1933. Interbank 

outflows during the 1933 crisis were four times as large ($1,552 versus $390 million) as the 

panic of fall 1930. Demand deposit losses were nearly eight times as large in the 1933 panic 

($3,393 versus $446 million). On the asset side of the balance sheet, declines in loans, 

investments, and balances with domestic banks were also much larger in the crisis of 1933. 

The decline in loans and investments during the crisis of 1933 comprised nearly one-third of 

the decline in loans and investments from the onset of banking crises to the banking holiday. 

In New York, for example, loans and investments declined by $1,343 million from the week 

before Caldwell ($8,363) to Christmas of 1932 ($7,020) and $608 million between that date 

and the eighth of March ($6,412).  

 Table 6 also highlights the changing structure of the reserve pyramid between 

Caldwell and Christmas 1932. Interbank deposits outside of New York City declined from 

$2,410 million to $1,847 million. The bankers’ balances of those banks, however, rose, from 

$1,575 million to $1,629 million. This shift resulted in a growing concentration of bankers’ 
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balances in New York City. New York’s reporting banks held $1,183 million in interbank 

deposits before Caldwell and $1,457 at Christmas 1932.  

 

6. The Aggregate Economic Effect of the Interbank Amplifier 

Having assessed the size of the outflows during the banking panic of 1933 and carried 

out some robustness tests, we are now in a position to quantify the overall impact of the 

reduction in lending associated with interbank deposit outflows during the Great Depression. 

Calculating the macroeconomic effect of the interbank amplifier requires several pieces of 

information. The first is knowledge of the interbank network (from Section 2). The second is 

knowledge of how distress among country banks triggered deposits outflows from reserve 

and central reserve cities (Section 3). The third is knowledge of how those deposit outflows 

influenced credit allocation (Section 4). This section uses this information, the number of 

banks that failed each month for liquidity reasons (primarily runs), and an estimate of the 

decline in credit caused by interbank withdrawals during the banking panic of winter 1933 to 

calculate an aggregate estimate. 

Key coefficients from table 2 showing the correlation between failures of county 

banks and levels of deposits in reserve and central reserve cities are recorded in the first row 

of Table 7. They show that when a country bank suspended due to a liquidity shock, it was 

associated with, on average, a decline in public deposits in financial centers of $481,000 as 

well as a decline in interbank deposits in reserve cities of $119,000 and in central reserve 

cities of $183,000. The decline for central reserve cities was larger because of the direct 

outflow from country clients of $119,000 and the indirect outflow resulting from reserve city 

banks reallocating their assets in response to outflows of deposits from country clients and 

local customers. The indirect outflow appears in line 6 (interbank balances) in the column for 
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reserve cities. The total outflow from central reserve cities of $183,000 equals $119,000 plus 

$69,000 minus $5,000. 

 Rows 2-6 in Table 7 indicate how banks in reserve and central reserve cities reacted 

to outflows of interbank and public deposits. These estimates are calculated by multiplying 

the outflow indicated in the first line by the corresponding coefficients from our estimate of 

Equation (2). We estimate this equation for three different time periods. Those estimates 

appear in Tables 3, 4, and 5. Table 7 presents calculations based on Table 5. Since we are 

interested in the effects associated with banking instability during the Great Depression, to 

save space we do not report the analogous tables for the other time periods.15 

 Table 7 shows that the suspension of a country bank due to a liquidity shock, typically 

a run, coincided with outflows of deposits from reserve and central reserve cities. Those 

outflows amounted to $302,000 in interbank deposits and $962,000 in regular deposits. Those 

outflows were typically associated with reductions in lending. The total decline in credit from 

one call report to the next (about 3 months in time) amounted to $1,064,000.16 

 Table 8 refines these estimates using the detailed micro data on the causes of 

suspension and size of suspended banks. We aggregate our estimates into two categories: (1) 

lending to business is the sum of loans and corporate bonds; and (2) lending to government 

consists of government bonds. We also aggregate the estimates for reserve and central 

reserve cities. Table 8 indicates how lending from banks in reserve and central reserve cities 

changed when country banks suspended operations due to liquidity shocks. Money center 

banks reduced lending in part because of outflows of interbank deposits. Money center banks 

also reduced lending because of withdrawals by their own depositors. 

                                                
15 To elucidate the calculation, we provide an example. Table 5 shows that an interbank outflow of $1,000 of 
interbank deposits coincided with a reduction of lending of $60 (1000*0.06), where 0.06 is the seventh 
coefficient in the first column. We multiply 119 and 60, and then round to the nearest thousand, to get the 
second row of the first column. 
16 This aggregate calculation is the sum of all the estimates indicated by rows 2 through 6 for columns 1 through 
4 times $1,000. 



 26 

 Column 7 of Table 9 provides another piece of information necessary for calculating 

the aggregate effect of interbank deposit flows on lending, the number of banks that failed 

due to liquidity shocks for each quarter. Note that this figure includes both terminal and 

temporary suspensions, which are distinguished in columns 8 and 9, respectively. The 

remaining columns of the table indicate failures due to bank distress of other types. Of 

particular interest is the total number of terminal suspensions shown in the first column. 

Banks that suspended terminally closed their doors, never reopened, and in almost all cases, 

liquidated through a court supervised process. Banks that suspended temporarily closed their 

doors for at least one day (and on average about 90 days), reopened to depositors, and in 

almost all cases, survived the depression. The terminal suspensions for “liquidity” reasons are 

banks for which the examiner’s report indicated the cause of failure to be heavy withdrawals 

or closure of correspondents. 

 With these figures in hand, we are able to calculate the “interbank amplifier.” We sum 

the decline in lending to businesses and governments into a single number, referred to as 

loans and investments in order to make our estimates comparable the Federal Reserve and 

OCC’s reports for the period, which typically aggregate commercial bank credit in this way. 

In the first column of Table 10, the “interbank amplifier” effect is the aggregate decline in 

lending in reserve and central reserve cities due to the outflow of interbank deposits. 

According to the estimates shown in Table 10, up until Christmas 1932, the changing 

quantity, location, and use of bankers’ balances triggered by banking panics in the interior 

reduced aggregate loans and investments in total by $281 million. For comparison, the 

second column shows the “public’s response to country distress,” or the decline in lending 

due to the outflow of demand and time deposits in reserve and central reserve cities that 

coincided with distressed country banks. One might view this as analogous estimate of the 

traditional channel of deposit withdrawals associated with bank runs as emphasized by 
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Friedman and Schwartz (1963). For the sample of banks included in the analysis here and 

covering the period up through the end of 1932, public deposits fell by $969 million. The 

decline in interbank deposits is thus a little less than 30% of the decline in public deposits 

that are associated with Depression-era banking panics up until 1933. 

Table 11 revises the estimate of the aggregate effect to include the impact of the 

banking panic of winter 1933. As noted, the effects of this panic cannot be calculated using 

call report data so we draw on our weekly reporting data. The first row displays the totals 

from the previous table. The second row shows the decline in loans and investments at banks 

in New York City caused by outflows of deposits between the last call report in December 

1932 and the banking holiday. We calculate these figures by assuming that, during the crisis, 

banks raised the cash to pay withdrawing demand, time, and interbank depositors from the 

same sources, or in other words, that if a bank needed to pay out $100 in deposits, it took a 

portion of those funds from loans, a portion from bonds, a portion from reserves, and a 

portion from other asset classes. The share of the decline in loans and investment attributed to 

interbank depositors is, therefore, equal to the share of withdrawals that were made by 

interbank depositors. The share of the decline in loans and investments attributed to public 

deposits is equal to the share of withdrawals that were made by demand plus time depositors.  

Row 3 reports similar figures for banks outside of New York City. Rows 4 and 5 scale 

these estimates to account for the fact weekly reporting banks represented only a fraction of 

all banks in New York and around the nation.17 To get an overall effect of the interbank 

amplifier, the last two rows of Table 11add the effect from 1929-1932 to our two estimates of 

                                                
17 The Federal Reserve does not indicate the identities of the reporting banks or the exact proportion of all assets 
represented by these banks. For the nation as a whole, the Federal Reserve reports that they attempted to keep 
that proportion around 70 percent. When we compare the weekly reporting data for New York City for the last 
week of 1932 to the call report data from the same week (though from a different day of the week), we find that 
the interbank balances for the weekly reporting banks represented 82 percent of all interbank balances in the 
city. The fraction of other components of the balance sheet represented by weekly reporting banks ranges from 
74 percent (net demand deposits) to 96 percent (reserves with the Fed). Since the ratio of interbank balances 
falls near the median of this range, we use that figure as our scaling factor. 
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the interbank amplifier for the winter 1933 panic.  The last row shows that the (scaled) total 

contraction due to the interbank amplifier is roughly $1.193 billion, with $279 million 

coming from July 1929 to December 1932 and the rest in the winter of 1933. As in Table 10, 

we can compare this effect with the effect coming from the decline in demand and time 

deposits. As shown in the last columns of Table 11, the decline in loans and investments in 

reserve and central reserve cities due to withdrawals of public deposits that coincided with 

panics among interior banks from July 1929 through March 1933 is $3.088 billion, with $950 

million coming from July 1929 to December 1932 and the rest in the winter of 1933. 

To gain additional perspective on its magnitude, we can compare the interbank amplifier 

to the total decline in commercial bank credit during the Depression. From June 1929 through 

December 1932, the total fall in commercial bank credit (for any reason) amounted to 

$14.055 billion. ($8.242 billion of this was due to the reduction in loans and investments 

from Federal Reserve member banks and $5.813 billion due to non-member banks.) Of the 

roughly $14 billion total decline, $3.335 billion of loans and investments was trapped in 

commercial banks that liquidated involuntarily (Table 10), with the remaining $10.4 billion 

resulting from a decline in credit by banks still in operation. Thus, for the period June 1929 

through December 1932, the interbank amplifier represents 2 percent of the total decline in 

credit and 8 percent of loans and investments trapped in commercial banks that liquidated 

involuntarily.18  

The total credit decline for all banks in the United States during the banking panic of 

the winter of 1933 is unknown. Little data exists since most states and the federal government 

suspended the collection of call reports during the crisis and few states or private parties 

provided high-frequency information on bank balance sheets during the crisis. For this crisis, 

                                                
18  Data on total loans and investments trapped in suspended banks are from the Federal Reserve’ compilation of 
examiners’ reports for suspended banks as described in Richardson (2008). 
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we can estimate the contraction of credit by assuming that loans and investments for all banks 

declined at the same rate as in reporting member banks.19 That rate was 13.24%. At the 

December 1932 call, member banks in reserve and central reserve cities possessed $17.862 

billion in loans and investments. Country member banks held $9,607 billion in loans and 

investments and non-member banks held $7,924 billion in loans and investments. Using these 

figures, we estimate that, during the 1933 panic, total loans and investments declined by 

$4.603 billion ($2.365 among member banks reserve and central reserves cities and $2.238 

billion in country member and all-nonmember banks). $234 million of loans and investments 

were trapped in commercial banks that liquidated involuntarily during this period. The total 

decline in credit from commercial banks during the contraction from summer 1929 to winter 

1933, therefore, amounted to $18.658 billion. From the peak to trough of the Great 

Depression, the interbank amplifier thus represents 6% of the total decline of commercial 

bank credit and roughly a third of loans and investments frozen in commercial banks 

liquidating involuntarily. 

 

7. Conclusion 

As has been emphasized in analyses of the recent financial crisis, network linkages 

can transmit shocks and exacerbate financial crisis. Drawing on this literature, we show the 

existence of a channel through which liquidity-distressed banks significantly worsened the 

depression of the 1930s. Interbank deposits linked shadowy, non-member banks to the 

Federal Reserve System. When these shadowy banks experienced runs, they withdrew 

interbank funds from banks in reserve and central-reserve cities higher up the pyramid. These 

banks, in turn, responded by re-balancing their portfolios and reducing lending to businesses. 

                                                
19 Note that this is likely to be an overestimate of their rate of loss for several reasons. First, reserve city banks 
typically lost funds at higher rates than country banks during panics. Second, during the winter of 1933, more 
than two dozen states declared banking holidays in the latter half of February and first week of March. 
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The contraction in bank credit from this “interbank amplifier” caused overall lending during 

the Great Depression to decline by an estimated 6 percent. Much of that decline was 

concentrated in reserve and central-reserve cities. Network linkages, in other words, 

transmitted shocks on the financial periphery to business near the core of the economy. 

Ironically, the Federal Reserve System had been created with the purpose of 

preventing the kinds of crises that the regularly plagued the pyramided reserve system of the 

19th century. But the Federal Reserve System neither entirely replaced the pyramid nor 

provided sufficient lender of last resort assistance during the 1930s to prevent this contraction 

from occurring. Network linkages persisted through the interbank market, and these linkages 

ended up straining Fed member banks. With the central bank unwilling or unable to provide 

sufficiently liquidity to assist banks at the top of the pyramid, banks at the center of the 

system reduced their lending and amplified the decline in investment spending.  
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Data Appendix 

 

Our principal source for constructing information on the reserve pyramid is Banking 

and Monetary Statistics of the United States, 1914 to 1941 (Federal Reserve Board of 

Governors 1943). It presents information from the call reports of Federal Reserve member 

banks aggregated by Federal Reserve District, including counts of banks in each district as 

well as detailed summaries of assets (15 categories) and liabilities (17 categories) for member 

banks located in reserve cities, and for banks located outside of reserve cities (called country 

banks). It also contains detailed classifications of the loans, investments, and deposits of 

banks from 1928 through 1941. For the second and seventh Federal Reserve Districts, we 

calculate the balance sheets of banks in the central reserve cities of New York and Chicago 

by subtracting reserve and country banks from all banks.  

For our analysis, we then aggregate bank asset information into three categories: (1) 

lending to businesses (the sum of loans, acceptances, and corporate bonds); (2) lending to the 

U.S. government (the sum of government securities of varying maturity); and (3) reserves 

(the sum of cash in the vault and deposits at Federal Reserve banks). We calculate reserves in 

this manner to conform to the approach used by Friedman and Schwartz, who excluded from 

their calculations balances at domestic banks (which counted as part of a bank’s legally 

required reserves if deposited in a bank in a reserve or central reserve city) and balances at 

foreign banks. We also excluded cash items in the process of collection from banks’ reserves, 

because the slow pace of intercity check clearing left these items simultaneously on the 

balance sheets of multiple banks, leading to a double counting of reserves presumed reserves. 

During periods of distress, banks found items in the process of collection generally illiquid 

and uncollectible (see Richardson 2007 for details). 

 Data are for each call date. The nature of the calls raises statistical issues. Many 

modern time series tests assume observations arise from stable data generating processes with 

consistent spacing, which is not characteristic of these data. The spacing of the calls was long 

and variable. Calls occurred on average every 96 days, but the standard deviation of that 

average, 35, was high. Restricting the analysis to regularly spaced calls, December and June, 

eliminates more than half the observations from the data set, leaving six during the Great 

Contraction – far too few to employ statistical tests based upon asymptotic arguments. 

Moreover, the December and June calls almost always occurred on the last day of the month. 
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Banks’ balance sheets on these dates differ systematically and substantially from balance 

sheets on other dates, when the calls were intentionally unpredictable.  Note that the last call 

of 1932 occurred on December 31. The initial call for 1933 occurred on June 30, after the 

collapse of the commercial banking system, the banking holiday, and the Emergency 

Banking Act. Call report data reveal little about these dramatic events. 

Bank data covering the events in the first quarter of 1933 and periods between call 

reports can be obtained using weekly data on a subset of reporting member banks. The 

information appears in Banking and Monetary Statistics of the United States, 1914 to 1941 

(Federal Reserve Board of Governors 1943), Tables 49 and 50. Table 49 presents information 

for weekly reporting banks in New York City. Table 50 presents information for weekly 

reporting banks in 100 other cities, including Chicago, all other reserve cities, and 

approximately 40 other municipalities. The advantages of these data are that they are reported 

consistently over time and at a higher frequency. The disadvantages are that the tables do not 

present complete balance sheets – only figures for selected assets and liabilities. Moreover, 

the data come from a non-random set of banks. The chosen banks were meant to create a 

representative sample, but the sample changes in size over time, as banks merge, fail, or, for 

some other reason, depart the data set. Changes in the sample occasionally represent changes 

in the sample composition or sampling methodology. It is impossible to know the size of this 

problem because the Federal Reserve does not indicate the identities of the reporting banks or 

the exact proportion of all assets represented by these banks. For the nation as a whole, the 

Federal Reserve reports that they attempted to keep that proportion around 70%. When we 

compare the weekly reporting data for New York City for the last week of 1932 to the call 

report data from the same week (although on a different day), we find that the interbank 

balances for the weekly reporting banks represented 82 percent of all interbank balances in 

the city. The fraction of other components of the balance sheet represented by weekly 

reporting banks ranges from 74 percent (net demand deposits) to 96 percent (reserves with 

the Fed).  

 Data on bank suspensions come from several sources. From Banking and Monetary 

Statistics, we can calculate annual changes in the number of Federal Reserve member banks 

in each Federal Reserve District for the period 1914 to 1941. While this information is 

consistent over the entire time period, it is a net figure – bank closings minus bank openings 

– and does not allow us to discern whether changes occurred due to mergers, voluntary 

liquidations, nationally-chartered banks adopting state charters, or state-chartered banks 
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voluntary departing from the Federal Reserve System. The most accurate source for 

information about bank failures during this period is the micro-level data from the Board of 

Governors’ bank suspension study. These are described in Richardson (2007, 2008). For the 

years 1929 through 1932, we tabulate the micro data by call date and Federal Reserve district, 

creating an accurate analog for our panel of bank balance sheets by call date. The series 

overlap extensively, and permit us to cross-check the data. The comparisons are reassuring; 

all series spanning the same place, time, and type of bank appear highly correlated 

(correlation coefficients typically range from 0.85 to 0.95). This suggests that all of the series 

reflect underlying patterns of bank distress. 
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Table 1: The Reserve Pyramid System and Interbank Deposit Flows, 1929 to 1932 
 
  

Number of Cities 

! Changes in Interbank 
Deposits Between  

Call Dates 
(Millions of Dollars) 

Federal Reserve District Central 
Reserve Cities 

Reserve 
Cities 

! Mean SD Max Min 

1st  Boston  1 ! 2.85 15.70 41 -50 
2nd  New York 1 2 ! -0.15 4.70 13 -13 
3rd  Philadelphia  2 ! 3.89 25.42 91 -81 
4th  Cleveland  4 ! 4.20 35.95 135 -117 
5th  Richmond  3 ! 3.09 13.22 36 -26 
6th  Atlanta  7 ! 3.91 19.16 49 -40 
7th  Chicago 1 8 ! 3.01 14.81 44 -33 
8th  St. Louis  4 ! 4.48 19.11 54 -37 
9th  Minneapolis  6 ! 1.23 11.48 47 -25 
10th  Kansas City  5 ! 3.67 25.19 102 -57 
11th  Dallas  9 ! 3.20 22.49 70 -41 
12th  San Francisco  9 ! 3.57 25.57 89 -68 
    !     

Total 2 59 ! 3.08 20.85 135 -117 
    !     
 
Note: Reserve city interbank deposit data are aggregated to the Federal Reserve District level. 
See the appendix for data sources. 
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Table 2: Deposit Flows and Bank Distress, January 1929 to December 1932 
 
 Dependent Variable and Estimation Procedure 
Independent 
Variable 

Interbank 
Deposits 

(OLS) 

Interbank 
Deposits 

(Fixed Effects) 

Demand + Time 
Deposits  
(OLS) 

Demand + Time 
Deposits 

(Fixed Effects) 
Liquidity  -0.103** -0.119** -0.399*** -0.481*** 
Suspensions (0.047) (0.056) (0.117) (0.138) 
     
Solvency -0.033 -0.065 -0.171 -0.326 
Failures (0.081) (0.101) (0.199) (0.246) 
     
Constant 1.723 2.529 -4.562 -0.513 
 (2.621) (3.060) (6.486) (7.480) 
     
R-squared 0.03 0.03 0.06 0.07 
Observations 180 180 180 180 
 
Note: Liquidity suspensions include all temporary bank suspensions and all permanent bank 
suspensions caused by runs, correspondent cascades, and other liquidity shocks. Solvency 
failures include all bank liquidations that involved losses to creditors due to declines and asset 
values and all other non-liquidity causes. See text for details. Standard errors are shown in 
parentheses. P values are indicated with asterisks as follows: ** p<0.05; *** p<0.01. The unit of 
observation is the Federal Reserve District. The dependent variable is sum of deposits for all 
member banks in reserve cities in each Federal Reserve District at each call date. Call dates 
occurred approximately quarterly. The independent variable includes the sum of all banks that 
suspended operations between the preceding and current call date. 
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Table 3: Deposit Flows and Asset Allocation, 1922-1928 
 

 Asset 
 

Deposit Flow 
 

Loans 
Government 

Bonds 
Corporate 

Bonds 
 

Reserves 
Interbank 
Deposits 

      
Public Inflow 0.44*** 0.17*** 0.12*** 0.66*** 0.03 
 (0.12) (0.06) (0.04) (0.19) (0.03) 
CR*PI -0.28** -0.15** -0.10** 0.15 -0.01 
 (0.12) (0.06) (0.04) (0.20) (0.03) 
Public Outflow 0.34 -0.07 0.03 0.53 0.16** 
 (0.28) (0.15) (0.10) (0.47) (0.08) 
CR*PO -0.36 0.10 -0.06 0.32 -0.12 
 (0.29) (0.15) (0.10) (0.47) (0.08) 
Interbank Inflow 0.17 0.23 0.03 0.01 0.51*** 
 (0.24) (0.13)* (0.08) (0.40) (0.07) 
CR*II 0.81*** -0.25* 0.06 -0.20 -0.47*** 
 (0.27) (0.14) (0.09) (0.45) (0.07) 
Interbank Outflow -0.03 0.00 -0.11 0.07 0.32*** 
 (0.33) (0.17) (0.11) (0.54) (0.09) 
CR*IO 1.30*** -0.08 0.29** -0.39 -0.36*** 
 (0.36) (0.19) (0.13) (0.60) (0.10) 
CR 15.72 13.70 1.57 -14.30 1.85 
 (11.06) (5.71)** (3.81) (18.22) (3.01) 
Constant 0.40 -2.32 -0.79 -7.76 -0.74 
 (5.25) (2.71) (1.80) (8.64) (1.43) 
      
F-statistic 77.9 2.5 7.8 128.1 20.6 
R-squared 0.66 0.06 0.16 0.76 0.34 
Observations 364 364 364 364 364 

      
 
Notes: Standard errors are shown in parentheses. P values are indicated with asterisks as follows: 
* p<0.1; ** p<0.05; *** p<0.01. The 14 unit of observation include each Federal Reserve 
District and the two central reserve cities, New York and Chicago. The independent variable is 
the change in the sum of deposits at all member banks in the reserve cities in each Federal 
Reserve District (or central reserve city) at each call date. Call dates occurred approximately 
quarterly. 
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Table 4: Deposit Flows and Asset Allocation, 1929-1930 
 

 Asset 
 

Deposit Flow 
 

Loans 
Government 

Bonds 
Corporate 

Bonds 
 

Reserves 
Interbank 
Deposits 

      
Public Inflow 0.33* -0.07 0.14*** 0.34*** 0.13*** 
 (0.20) (0.06) (0.05) (0.12) (0.04) 
CR*PI -0.44** 0.02 -0.10* 0.83*** -0.12** 
 (0.22) (0.07) (0.05) (0.13) (0.05) 
Public Outflow 0.29 -0.13* 0.07 0.51*** 0.20*** 
 (0.24) (0.08) (0.06) (0.14) (0.05) 
CR*PO -0.46* 0.26*** -0.05 0.40*** -0.15*** 
 (0.25) (0.08) (0.06) (0.15) (0.05) 
Interbank Inflow -0.27 0.21 0.32*** 0.11 0.49*** 
 (0.47) (0.15) (0.11) (0.28) (0.10) 
CR*II 1.26** 0.03 -0.07 -0.89*** -0.47*** 
 (0.53) (0.17) (0.13) (0.32) (0.12) 
Interbank Outflow -0.18 0.28 -0.02 -0.00 0.40*** 
 (0.63) (0.20) (0.15) (0.38) (0.14) 
CR*IO 1.65** -0.67*** 0.02 0.04 -0.38*** 
 (0.67) (0.21) (0.16) (0.40) (0.15) 
CR -18.87 17.12 2.61 -1.54 9.78 
 (28.89) (9.21)* (6.98) (17.34) (6.35) 
Constant -5.06 -2.57 -1.40 -0.60 2.21 
 (10.79) (3.44) (2.61) (6.47) (2.37) 
      
F-statistic 15.0 8.9 23.3 425.8 16.3 
R-squared 0.55 0.42 0.65 0.97 0.57 
Observations 112 112 112 112 112 

      
 
Standard errors are shown in parentheses. P values are indicated with asterisks as follows: * 
p<0.1; ** p<0.05; *** p<0.01. The 14 unit of observation include each Federal Reserve District 
and the two central reserve cities, New York and Chicago. The independent variable is the 
change in the sum of deposits at all member banks in the reserve cities in each Federal Reserve 
District (or central reserve city) at each call date. Call dates occurred approximately quarterly. 
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Table 5: Deposit Flows and Asset Allocation, 1931-1932 
 

 Asset 
 

Deposit Flow 
 

Loans 
Government 

Bonds 
Corporate 

Bonds 
 

Reserves 
Interbank 
Deposits 

      
Public Inflow -0.17 0.01 0.03 -0.07 -0.04 
 (0.24) (0.23) (0.06) (0.15) (0.07) 
CR*PI -0.22 0.36 -0.03 0.98*** 0.07 
 (0.28) (0.26) (0.07) (0.18) (0.08) 
Public Outflow 0.53*** 0.05 0.07** 0.09 -0.01 
 (0.11) (0.10) (0.03) (0.07) (0.03) 
CR*PO 0.01 -0.35*** -0.16*** 0.77*** 0.01 
 (0.13) (0.12) (0.04) (0.08) (0.04) 
Interbank Inflow -0.11 0.92** 0.00 -0.34 0.61*** 
 (0.47) (0.45) (0.13) (0.30) (0.14) 
CR*II -0.03 0.16 0.25* 0.20 -0.80*** 
 (0.53) (0.50) (0.14) (0.34) (0.15) 
Interbank Outflow 0.06 0.01 0.14 0.05 0.58*** 
 (0.43) (0.41) (0.12) (0.28) (0.13) 
CR*IO 0.31 0.25 0.27** -0.10 -0.52*** 
 (0.46) (0.44) (0.12) (0.29) (0.13) 
CR -4.37 -39.01 5.06 27.54 6.97 
 (31.27) (29.54) (8.45) (19.91) (9.11) 
Constant -7.58 6.27 -0.50 4.55 0.29 
 (10.02) (9.47) (2.71) (6.38) (2.92) 
      
F-statistic 17.6 6.4 16.4 83.9 7.6 
R-squared 0.53 0.29 0.51 0.84 0.33 
Observations 140 140 140 140 140 

      
 

Standard errors are shown in parentheses. P values are indicated with asterisks as follows: * 
p<0.1; ** p<0.05; *** p<0.01. 
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Table 7: Liquidity Suspensions’ Effects on Bank Assets due to Changes in Deposits, 1931 – 
Dec.1932 
(Thousands of dollars) 
 
 Reserve Cities  Central Reserve Cities 
 Interbank 

Deposits 
Public 

Deposits 
 Interbank 

Deposits 
Public 

Deposits 
      
Deposit Outflows -119 -481  -183 -481 
! ! ! ! ! !
Asset Type      
Loans -7 -255  -68 -260 
Corporate Bonds -1 -24  -48 144 
Government Bonds -17 -34  -8 43 
Reserves -6 -43  9 -414 
Interbank Balances -69 5  -11 0 
      
 
Note: Calculations combine coefficients from Tables 2 and 4 as described in text. The table 
shows the average aggregate change in assets of for Federal Reserve member banks located in 
reserve and central reserve cities for each country bank that had a liquidity suspension from 1931 
through 1933.  
 
 
 
Table 8: Liquidity Suspensions’ Effects on Lending due to Outflows of Deposits, 1929-33 
(Thousands of Dollars) 
 
 Interbank Deposit Outflow  Public Deposit Outflow 

Period 
Business 
Lending 

Government 
Lending 

 Business 
Lending 

Government 
Lending 

 
  

 
  1929-1930 -40.1 -10.0  -500.2 9.6 

1931-1933 -123.8 -24.2  -394.4 9.6 
 

  
 

   
Note: Calculations based upon estimates in Table 7 and an analogous (unreported) table for 1929 
and 1930.  Lending to business is the sum of loans and corporate bonds held on banks’ balance 
sheets. Lending to government is the sum of US government bonds and state, local, and 
municipal bonds on banks’ balance sheets. The estimates indicate the average change in lending 
in reserve and central reserve cities in response to the suspension (for liquidity reasons) of one 
country bank. Columns (1) and (2) indicate changes in lending due to outflows of interbank 
deposits. Columns (3) and (4) indicate changes in lending due to outflows of deposits from the 
public.  
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Table 9. Number of Banks in Distress, by Category and Quarter,  
Summer 1929 – Winter 1933 
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   (1) (2) (3) (4) (5) (6)  (7) (8) (9) 
             
1929 Summer  96 14 19 129 25 154  54 41 13 
 Fall  141 23 29 193 20 213  46 36 10 
             
1930 Winter  229 30 38 297 32 329  76 58 18 
 Spring  174 17 19 210 34 244  83 64 19 
 Summer  185 19 15 219 21 240  65 56 9 
 Fall  489 21 52 562 190 752  310 199 111 
             
1931 Winter  316 34 65 415 63 478  146 114 32 
 Spring  306 12 57 375 13 388  165 158 7 
 Summer  496 23 58 577 53 630  213 185 28 
 Fall  844 42 119 1,005 189 1,194  543 432 111 
             
1932 Winter  435 45 67 547 81 628  268 221 47 
 Spring  282 20 36 338 23 361  119 111 8 
 Summer  244 12 21 277 38 315  99 83 16 
 Fall  340 22 25 387 21 408  108 98 10 
             
Total 1929-32  4,577 334 620 5,531 803 6,334 0 2,295 1,856 439 
             
1933 Winter  420 38 34 492 48 540  212 189 23 
             
Total 1929-33  4,997 372 654 6,023 851 6,874 0 2507 2,045 462 
             

 
Notes: Statistics for winter 1933 include suspensions in January, February, and March preceding 
state banking moratoria and the national banking holiday. Statistics do NOT include banks 
suspended during federal and state moratoria in February and March 1933. 
Source: Richardson (2008) and authors’ calculations for columns (7) to (10). 
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Table 10: The Interbank Amplifier, 1930 to 1932  
($Millions) 
 

Year Quarter  
Interbank 
Amplifier 

Public Response 
to Country-Bank 

Distress  
Loans and Investments  

in Suspended Banks 

      
Terminal  

      
All Liquidity Temporary 

         
1929 Summer  3 26  40 21 3 
 Fall  2 23  37 9 6 
         
1930 Winter  4 37  78 18 13 
 Spring  4 41  93 28 16 
 Summer  3 32  72 33 10 
 Fall  16 152  558 196 100 
         
1931 Winter  22 56  147 62 23 
 Spring  24 63  311 228 5 
 Summer  32 82  496 251 41 
 Fall  80 209  699 439 291 
         
1932 Winter  40 103  297 145 39 
 Spring  18 46  230 138 11 
 Summer  15 38  99 45 18 
 Fall  16 42  178 65 10 
         
Total 1929-1932  279 950  3,335 1678 586 

  
 

     
 

Notes: Loans and investments of suspended banks are from Richardson (2007). 
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Table 11: The Interbank Amplifier, Including the Panic of Winter 1933  
($Millions) 
 

  

Interbank 
Amplifier 

Public Response 
to Country Distress 

    Jan. 1929 to Dec. 1932 effect using call report data  279 950 

 
 

  Jan to March 1933 effect using weekly reporting data  
    Due to deposit flows from New York City   219 389 

  Due to deposit flows from other reporting cities  527 1,355 

 
 

  Jan to March 1933 effect using weekly reporting, scaled  
    Due to deposit flows from New York City   268 477 

  Due to deposit flows from other reporting cities  646 1,661 

 
 

  Aggregate Effect 1929-33, Unscaled   1,025 2,694 
Aggregate Effect 1929-33, Scaled   1,193 3,088  

 
 

   

Notes: Total unscaled is the sum of the first three rows. Total scaled is the sum of rows 1,4, and 
5.
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Figure 1. Reserve Pyramid Structure 
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Figure 5: Bank Liquidation and Interbank Deposits,
Nov. 1930 - Dec. 1932
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Figure 3: Distress and Deposits,
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