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ing. Unfortunately, this is where the lack 
of data on firm-level prices and difficul-
ties in making adjustments for labor qual-
ity create empirical challenges. There are 
also tricky econometric issues when we 
use granular data to test this relationship. 
A fair assessment is that we do not know 
for sure.

Two trends that are specific to the 
US in the 2000s help us to shed light on 
the issue. One is what Gutiérrez and I call 
the failure of free entry.9 When profits 
increase in an industry, new firms should 
enter. When profits 
shrink, existing firms 
should exit or consoli-
date. Economic theory 
predicts higher entry in 
industries with higher 
market-to-book values, 
also known as Tobin’s 
q. Intuitively, Tobin’s
q measures expected
profits (valued by the
market) per unit of
entry costs (book val-
ues). We study whether
the number of firms
increases in industries
where Tobin’s q is high
and decreases in indus-
tries where it is low.

Figure 2 shows that 
free entry was alive and 
well from the 1960s 
to the late 1990s. The positive elasticity 
implies that, when the industry-median 
Tobin’s q increased, more firms would 
enter the industry. Specifically, an increase 
in Tobin’s q of one unit, as from 1 to 2, 
coincided with an increase in the number 
of firms in the industry of about 10 percent 
over the next two years. Consistent with 
free entry, firms used to enter into high q 
industries and exit from low q ones. 

But this is no longer the case. The elas-
ticity has been close to zero since 2000. A 
fundamental rebalancing mechanism that 
was at the heart of the Chicago School 
argument for not worrying about market 
dominance by a few large firms seems to 
have broken down. If free entry fails, the 
laissez-faire argument fails. 

The other striking trend in the US 

during the 2000s is the rise in business 
lobbying and campaign finance contribu-
tions. Lobbying and regulation can explain 
the failure of free entry if incumbents use 
them to alter the playing field. Incumbents 
may, for example, influence antitrust and 
merger enforcement as well as regulations, 
ranging from the length and scope of pat-
ents and copyright protection to finan-
cial regulation, non-compete agreements, 
occupational licensing, and tax loopholes. 
Consistent with these ideas, we find that 
the elasticity of firm entry to Tobin’s q 

has decreased more in industries that have 
experienced larger increases in lobbying 
and regulations. 

The failure of free entry has negative 
implications for productivity, equality, and 
welfare in general. If capital gets stuck in 
declining industries and does not move to 
promising ones, the economy suffers: pro-
ductivity growth is weak, wages stagnate, 
and standards of living fail to improve.
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Elasticity of Net Entry to Tobin’s q Across Industries

Source: Researchers’ calculations using data from Compustat
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Interbank Network Risk,  
Regulation, and Financial Crises

Matthew S. Jaremski

The financial crisis of 2008–09 intensified 
interest in how relationships within the finan-
cial system can amplify and transmit shocks. At 
a basic level, firms took advantage of rising real 
estate prices by scaling up lending and leverage, 
which fueled further increases in asset prices. 
When asset price growth slowed, problems at 
individual financial institutions suggested prob-
lems at other firms and triggered a reduced abil-
ity to borrow for many firms, whether or not 
they were contractually connected to the mort-
gage credit shock. For example, in September 
2008, the inability of the Reserve Primary Fund 
to maintain a constant $1 per share price led 
to runs on other money market mutual funds, 
including many that had little or no direct 
exposure to Lehman Brothers or the Reserve 
Primary Fund. Moreover, as the interbank lend-
ing market collapsed, banks scrambled to hoard 
reserves as a means of self-insurance against 
prospective liquidity needs, further aggravating 
declines in asset prices and lending. 

Despite the importance of modern finan-
cial markets, their complexity makes it hard 
to study the effects of asset price shocks or 
how they are transmitted and amplified across 
firms and markets. For instance, information 
about a bank’s interconnections with other 
lenders — its “counter-party positions” — is 
often closely held and accessible to only a 
handful of researchers at regulatory agencies. 
Further, with many banks having international 
branches and engaged in a wide variety of off-
balance-sheet activities, it is difficult to dis-
tinguish the effect of a single shock or policy 
from other concurrent factors. 

My research uses the lens of history 
for insight into these dynamics. US finan-
cial history is advantageous for a variety of 
reasons. First, as most states prohibited or 
severely restricted interstate bank branching, 
the financial statements of individual banks 
reflect their lending to local customers. This 
creates a large sample of banks to study, each 
of which operates in a distinct economic envi-
ronment. Moreover, historically, few banks 
engaged in significant off-balance-sheet activ-

ity. This structure facilitates the identification 
of the effects of shocks to individual banks 
from other simultaneous macroeconomic fac-
tors. Second, the financial statements of each 
bank were publicly available, and publications 
often listed each bank’s specific interbank 
correspondent connections. The historical 
period, therefore, is the only time when a full 
picture of the nation’s interbank network can 
be studied without confidential data. Third, 
there was a great deal of regulatory variation 
within the country’s unified legal and mone-
tary system. Each state had regulatory control 
over its state-chartered banks, while national 
banks chartered by the Comptroller of the 
Currency faced a common set of regulations 
throughout the country. This feature allows 
the study of banks that are in the same loca-
tion and during the same year, but subject to 
different sets of regulations. As highlighted 
below, the historical environment sheds light 
not only on the factors that lead to financial 
panics, but also on how interbank dynamics 
play out during panics.

Commodity Shocks and Regulation

As in 2008–09, asset price booms and busts 
historically were often intertwined with lending 
booms and busts. Rising asset prices can stimu-
late lending and increased leverage, which in 
turn cause asset prices to rise further. Similarly, 
falling asset prices can force debt contraction 
and deleveraging that reinforce the decline in 
asset prices. The interrelationship between asset 
prices and lending booms thus raises impor-
tant questions, including how various regula-
tions and policies affect the vulnerability of the 
banking system to asset price shocks, and how 
bank lending and instability can exacerbate 
asset price movements. I have sought to use the 
unique variations in the historical environment 
to examine the roles that lending and regulation 
play in boom-bust events. 

David Wheelock and I examine bank 
lending in the boom-bust cycle affecting US 
agricultural land prices during and after World 
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ing panics, and in so doing weakened the 
incentives for banks to guard against inter-
bank liquidity risk. 

Knowing that banks had reduced their 
buffers against interbank liquidity risk, we go 
on to investigate the role of interbank con-
nections in transmitting 
shocks during the Great 
Depression. Specifically, 
we examine the effects of 
contagion through direct 
contractual obligations 
between individual banks. 
Controlling for balance 
sheet characteristics com-
monly associated with the 
probability of failure, a 
bank’s probability of clos-
ing during the Depression 
was higher when a higher 
percentage of its connected 
banks closed. Closures in 
one area spread to other 
areas through interbank 
connections even when the 
specific connected bank 
did not ultimately close. 
Our results indicate, therefore, that conta-
gion through network ties was a significant 
source of banking instability during the Great 
Depression.

Unwinding Quantitative Easing

While most studies have focused on the 
actions of the Fed during the most recent 
downturn, the Great Depression offers insight 
on how to unwind the substantial excess 
reserves that built up as a result of quantita-
tive easing (QE). Just as in 2007–10, short-
term interest rates quickly hit the zero lower 
bound in the early 1930s and nontraditional 
monetary policies were considered to stimu-
late the economy. The net inflows of gold to 
the United States between May 1934 and 
December 1941 were more than $14.5 billion, 
and while gold inflows were not directly con-
trolled by the Fed, the decision not to sterilize 
gold inflows led to an enormous increase in 
the monetary base. While we have not yet seen 
the full unwinding of the current QE program, 
my work with Gabriel Mathy studies how the 
United States unwound the monetary expan-
sion of the Great Depression.6

Our analysis indicates that the cessation 
of the largely exogenous gold inflows is the 
only factor that can explain the sudden decline 
in excess reserves in early 1941. Between the 
trough of the Great Depression in 1933 and 
the end of World War II, excess reserves fell 

in only two periods. The first and only tem-
porary decline in early-to-mid 1937 occurred 
when gold inflows slowed after the gold 
bloc countries devalued and the Fed raised 
reserve requirements. Excess reserves quickly 
rebounded, however, during the recession of 
1937–38. The second and more permanent 
decline in excess reserves started in early 1941 
and corresponded to the cessation of gold 
flows from Europe during the war. Excess 
reserves were on track to have unwound fully, 
even without the issuance of war bonds or an 
increase in reserve requirements in late 1941. 
Therefore, policy tightening was unnecessary. 
Instead, by allowing funds to disperse naturally 
after the gold inflows had ceased, the Fed pre-
vented any large spikes in markets and was able 
to slowly unwind its QE program.

To conclude, history not only plays a key 
role in shaping the institutions and markets that 
exist today, but also enables the study of impor-
tant dynamics that are sometimes obscured in 
modern data. Recent research, for instance, has 
highlighted the relationships between inter-
bank networks, regulation, and financial cri-
ses. The literature shows that the concentra-
tion of interbank funds in a few institutions 

can lead to and exacerbate instability. However, 
the structure of the networks is often shaped by 
the regulatory and economic environment sur-
rounding the banks. Insights from studies of 
the Great Depression and other stress episodes 
where interbank connections are known, there-

fore, can help in the design 
of better policies to contain 
the spillovers associated with 
counterparty exposures. 
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and the World War I 
Agricultural Price Shock,” 
Jaremski M, Wheelock 
D. NBER Working 
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Forthcoming in Journal of 
Money, Credit, and Banking.
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War I.1 The wartime collapse of European 
agriculture drove commodity prices sharply 
higher and, for the United States, con-
stituted an external demand shock that 
sparked a boom in farmland prices. 
However, European production bounced 
back quickly when the war ended, driving 
down US crop prices and initiating a wave 
of farm foreclosures and bank failures in 
the early 1920s. Using a county-specific 
measure of farm output 
prices, we show that ris-
ing crop prices encour-
aged entry of new banks 
and balance sheet expan-
sion of new and previ-
ously established banks. 
The less-regulated, state-
chartered banks, as well as 
those established during 
the war, were especially 
aggressive lenders and 
much more likely to close 
when the bust occurred. 
Moreover, deposit insur-
ance amplified the delete-
rious effects of rising crop 
prices, whereas higher 
capital requirements 
dampened them. We also 
find that bank closures exacerbated the col-
lapse of farmland values during 1920–25. 
Thus, our research provides new evidence 
of how banks can both be affected by and 
contribute to asset price booms and busts, 
and how banking policies can influence the 
feedback loop around such events.

Charles Calomiris and I closely exam-
ine the effects of deposit insurance.2 Our 
findings not only corroborate prior litera-
ture on the moral-hazard consequences 
of deposit insurance, but also show how 
the introduction of deposit insurance cre-
ated systemic risk. We find that deposit 
insurance caused risk to increase by remov-
ing the market discipline that had been 
constraining uninsured banks’ decision-
making. Depositors applied strict market 
discipline on uninsured national banks, 
but supplied funds to insured state banks 
without requiring those banks to maintain 
financially sound balance sheets. Figure 1 
shows that the ratio of state bank deposits 
to national bank deposits grew after adop-

tion of deposit insurance, even compared 
to nearby states. Insured banks as a result 
increased their loans as well as reduced 
their cash and capital buffers. Loans 
increased most strongly in insured banks 
located in counties where the World War I 
price rises had the biggest effect, suggesting 
that deposit insurance might have its most 
negative consequences when investment 
opportunities are plentiful. 

Interbank Structure and Risk

The interconnected nature of financial 
networks can propagate shocks, increase sys-
temic risk, and magnify economic down-
turns. Insights from theoretical studies sug-
gest that the tendency of interbank networks 
to amplify shocks reflects the relative size of 
network members, the extent of intercon-
nections between them, and the magnitude 
of shocks hitting the system, whereas the sys-
temic risk posed by individual institutions 
depends on heterogeneity in network struc-
ture and the concentration of counterparty 
exposures. Although studies suggest that net-
work structure affects systemic risk, the lack 
of comprehensive interbank information has 
prevented much empirical work on how net-
works evolve and how banks handle inter-
bank shocks. Using data on the entire US 
interbank network in the early 1900s, I have 
begun to study how the network evolved and 
functioned over an important period in US 

financial history.
My work with Wheelock finds that the 

network at the end of the 19th century was 
pyramidal in structure, with a small number 
of banks serving as correspondents for a high 
percentage of the nation’s banks.3 The net-
work became less concentrated after the estab-
lishment of the Federal Reserve System in 
1914, as banks shifted their interbank relation-
ships away from New York City and toward 

banks in Fed cities within 
their local district. As seen 
in Figure 2, Federal Reserve 
Bank and branch cities gen-
erally had the largest increases 
in eigenvector centrality (the 
influence nodes have on net-
works) in 1910–19. Fitting 
with my previous study on 
New York with Calomiris, 
Haelim Anderson, and 
Gary Richardson, Fed mem-
ber banks located in Fed cit-
ies across the country were 
especially favored as corre-
spondents because of their 
unique access to the Fed’s 
liquidity and payments ser-
vices, which they were able to 
pass through to other banks.4 

Thus, the Fed’s founding changed the rela-
tive attractiveness of correspondents in dif-
ferent locations. This reduced network con-
centration meant that the risk of contagion 
emanating from a crisis hitting a core city was 
lessened, but the system remained vulnerable 
to local and regional panics, and ultimately 
depended on the Fed to prevent them from 
spreading across the banking system. 

While the Fed’s establishment may have 
reduced the concentration of interbank rela-
tionships in certain areas, our follow-up work 
with Calomiris shows that it might also have 
led individual banks to become complacent 
about liquidity risk, and therefore more vul-
nerable to liquidity shocks.5 Before the Fed 
was established, greater exposure to inter-
bank deposits encouraged banks to increase 
their capital ratios. By contrast, the amount 
of interbank deposits had much less impact 
on risk-management decisions after the Fed’s 
founding. In essence, the Fed provided a per-
ception of liquidity risk insurance against the 
sorts of shocks associated with previous bank-

Adoption of State-Level Bank Deposit Insurance

Source: Researchers’ calculations using data from All Bank Statistics and a 
prioprietary database of digitized state bank data from the period 1900–1920
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