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C ap acity  utilization  
and inflation

The connection between capacity utilization 
and inflation varies in time and intensity 
from industry to industry; this makes the 
aggregate economy-wide capacity measure 
less useful as a predictor of inflation

T h o m a s  A . G it t in g s

From the fourth quarter of 
1987 to the fourth quarter of 
1988, industrial production 
increased by more than 5 per
cent and the capacity utiliza

tion rate for manufacturing increased by more 
than two percentage points, from 82.1 to 84.2. 
With the decline in the dollar over the past few 
years, many export industries are now produc
ing at or near full capacity.

Historically, when manufacturing has 
been operating at the current levels of capacity 
utilization, inflation has tended to increase.
For several years, the inflation rate has been 
remarkably stable in the range of 4 to 4 1/2 
percent. This rate of inflation could increase 
in 1989 due to those factors that have pushed 
up the capacity utilization rates to levels that 
have not been reached since the late 1970s. 
While the linkage between capacity utilization 
rates and inflation is not very precise, capacity 
utilization does capture the general strength of 
the economy. Like the unemployment rate, 
the capacity utilization rate can be interpreted 
as a measure of excess demand pressures fac
ing an economy. When demand is strong and 
capacity constraints become important, infla
tion is likely to increase.

This paper presents some empirical esti
mates of the macroeconomic linkage between 
capacity utilization and inflation and evaluates 
the usefulness of this approach. We begin by 
reviewing some theoretical explanations of 
how these variables might be related. Next we 
update earlier empirical estimates by McElhat-

tan (1978, 1985) using annual data from the 
1970s and 1980s; we then use these estimates 
to forecast how much inflation might increase 
in 1989. These forecasts are very uncertain 
because there are large standard errors in the 
estimates and questions about the appropriate 
sample periods.

Further questions are raised by a sector- 
by-sector analysis. Cost and price changes are 
highly correlated with each other and capacity 
utilization rates are insignificant in explaining 
short-run price movements. Nevertheless, for 
a limited number of industries using annual 
data, capacity utilization rates can identify 
what sectors could have unusually large in
creases in prices. However, these sector link
ages are often highly nonlinear and involve 
significant lags. Additionally the utilization 
rates that are associated with price increases 
vary significantly across industries. These 
difficulties raise questions about interpreting 
the implications of aggregate capacity num
bers for inflation.
Theoretical considerations

The idea that there is a link between ca
pacity utilization and inflation follows from 
some rather simple economic notions. When 
there is unused capacity, competition among 
producers holds prices down. As capacity 
constraints are reached, competitive pressures 
are increased and prices can be raised. Fur
thermore, an industry that is facing capacity

Thomas A. Gittings is a senior economist at the 
Federal Reserve Bank of Chicago.
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constraints may be subjected to price increases 
from suppliers that face excess demand pres
sures. Therefore, both costs and prices might 
rise together in sectors that are operating at 
high capacity utilization rates.

The situation is analogous to the better 
known Phillip’s curve, which postulates a 
relationship between expected real wages and 
unemployment. When many people are unem
ployed, wages and prices do not rise as fast as 
when firms must compete for scarce labor. At 
some “natural” rate of unemployment, the 
actual and expected rates of inflation are 
equal.

However, as simple as the theoretical 
justification is, it does not predict what the 
relationship between capacity utilization and 
inflation should be. Questions about timing 
and functional form1 remain. In this regard, 
sector analysis complements the aggregate 
approach and can help to develop a detailed 
forecast of where inflationary pressures are 
likely to be concentrated.
The em pirical exam ination

Using annual data, McElhattan (1978, 
1985) presents evidence that capacity utiliza
tion provides better estimates of inflation than 
unemployment rates in some simple reduced- 
form models. In her studies the expected in
flation rate is assumed to equal the actual rate 
of inflation in the previous year. Since the 
coefficient is not significantly different from 
unity, the model assumes that the change in 
the rate of inflation is a function of the capac
ity utilization rate. At some “natural” rate of 
capacity utilization, inflation remains constant. 
Whenever capacity is above this stable-infla
tion utilization rate, inflation will continue to 
increase. Conversely, inflation will decrease 
only when capacity is brought below this 
natural rate.
A ggregate data

The first empirical results presented use 
the capacity utilization rate for manufacturing 
to estimate the change in four broad measures 
of inflation. These are the implicit GNP 
deflator, the fixed-weight GNP price index, the 
all-commodity producer price index, and the 
consumer price index less food and energy.
The rate of change of the last index is some 
times referred to as the “underlying” rate 
of inflation.

By definition, capacity utilization is the 
ratio of a seasonally adjusted industrial pro
duction index to a related capacity index.
These series are estimated by the Federal Re
serve Board’s Division of Research and Statis
tics and are released monthly. A description 
of how capacity is estimated can be found in 
Raddock (1985). Since the level of capacity 
tends to grow smoothly over time, short-run 
movements in the capacity utilization rate are 
almost entirely due to changes in industrial 
production. This series can fall sharply during 
recessions and grow strongly during recovery.

The change in inflation rates between 
successive months can be very “noisy” or 
erratic. On a month-to-month basis, there is 
no statistically significant relationship between 
the change in any of the rates of inflation and 
capacity utilization. Figure 1 is a scatter dia
gram of monthly data from 1971 to 1988. 
Along the vertical axis is plotted the change in 
the underlying rates of inflation, and along the 
horizontal axis is plotted the capacity utiliza
tion rate. The correlation of these two series is 
essentially zero.

Because of the noisiness of these monthly 
data, economists estimate models after the 
data has been smoothed. In this case, the most 
common smoothing technique is to use annual 
data. The rate of inflation can then be calcu
lated on a year-over-year or fourth-quarter-to- 
fourth-quarter basis. The change in the rate of 
inflation is simply the current year’s rate of

F IG U R E  1

Monthly scatter diagram: 1971-1988
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inflation minus the previous year’s inflation 
rate.

Table 1 lists the four inflation equations 
we estimated, using annual data from 1971 to 
1988. Each of these equations estimates the 
change in the inflation rate as a linear function 
of the current rate of capacity utilization in 
manufacturing. This is the basic equation that 
McElhattan estimated using earlier sample 
periods and excluding any dummy variables. 
There are several properties of these regres
sions that should be pointed out.

The estimated “natural” rate of capacity 
utilization in these regressions is around 80 to 
81 percent, or approximately one or two per
centage points less than that estimated by 
McElhattan. Probably the primary reason for 
this difference is the fact that our sample does 
not include data from the 1950s or 1960s. 
During these decades there were years when 
the annual capacity utilization rate were very 
high by more recent standards and the rate of 
inflation was not increasing very much. Ac
cording to these more recent estimates, the 
inflation rate will remain constant when capac
ity utilization rates remain around 81 percent.

A second difference is that a one-year lag 
for capacity utilization is sometimes signifi
cant and helps to fit the different turning 
points in the price and capacity series. Figure 
2 plots the change in the underlying inflation 
rates and the level of capacity utilization rate 
as two time series. A quick glance at these 
time series reveals that there is a fairly uni
form one-year lag. Table 2 lists some regres
sions that include current and/or lagged capac
ity utilization rates. In these regressions, the 
estimated increase in inflation when capacity 
utilization rate is one percentage point above 
its natural rate is greater than previous esti
mates. McElhattan’s models typically predict 
an increase in the rate of inflation of about 0.1

to 0.2 percentage points. Our equations pre
dict increases about twice as large.

Using the models that have only lagged 
capacity utilization rates, we can predict the 
rate of inflation in 1989 by estimating the rate 
of inflation in 1988 and the capacity utilization 
rate for 1988. Figure 3 is a scatter diagram for 
the change in the underlying rate of inflation. 
The regression line has been drawn and the 
vertical line segment represents the 1989 point 
estimate, plus or minus one standard error.
The length of this line reflects the large errors 
that are typical of economic forecasts.
Policy im plications

If this particular estimated relationship 
between inflation and capacity utilization 
holds over the next several years, the implica
tions for monetary policy would be dramatic. 
We will suppose that the natural rate of capac
ity utilization is about 81 percent and a one- 
percentage-point increase in capacity utiliza
tion causes an approximate 0.4 percentage-

T A B L E  1

Changes in inflation and current capacity utilization rates

Capacity Natural
Dependent variable Intercept (t-stat) utilization (t-stat) rate R2

CPI (less food and energy -20.67 (-2.49) 0.2577 (2.48) 80.2 0.278

Im plicit GNP deflator -18.63 (-3.26) 0.2321 (3.24) 80.3 0.397

GNP fixed-weight index -21.80 (-4.86) 0.2736 (4.87) 79.7 0.597

Wholesale price index -70.85 (-5.89) 0.8880 (5.90) 79.8 0.685
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point increase in the rate of inflation in the 
following year.

Capacity utilization for manufacturing in 
1988 was about 83.5 percent and the underly
ing rate of inflation was about 4.4 percent. 
Using our rule of thumb, the expected increase 
in inflation in 1989 should be 0.4 * (83.4 - 
81.0) or one percentage point. This increase is 
larger than the average forecast (0.6) increase 
in inflation, as measured by the overall con
sumer price index, reported in the March sur
vey of 51 economic forecasters by Blue Chip 
Indicators.

If both capacity and manufacturing output 
grow at 3 percent in 1989, then the capacity 
utilization rate for manufacturing should re
main constant, but at a level that has been 
associated historically with rising inflation. If 
capacity utilization averages 83.4 percent in 
1989, the rate of inflation could increase by

another percentage point in 1990, that is, to 
6.4 percent.

According to this particular model, in 
order to prevent an increase in inflation in 
1990, capacity utilization would have to aver
age the natural rate in 1989. For capacity 
utilization to fall this much, manufacturing 
output would have to grow approximately 
three percent less than the growth of manufac
turing capacity.
Sources o f uncertainty

The empirical results presented are subject 
to the usual uncertainties associated with any 
estimates that use small samples of economic 
data. In addition there are several other fac
tors that need to be raised. As already men
tioned, our estimates of the natural capacity 
utilization rate are lower than McElhattan’s 
earlier results and the inflationary impact is 
larger. These results seem to depend upon the 
sample period used. By omitting data from the 
1950s and 1960s, when changes in inflation 
were often quite small even when the capacity 
utilization rate was relatively high, we have 
biased our estimates. The rationale is that the 
1970s and 1980s might provide better esti
mates of what inflation is likely to do in the 
next few years. Only time will tell if this was 
a reasonable assumption.

Another source of uncertainty has to do 
with estimating the average inflationary re
sponse for a sample period that includes such 
varying circumstances. From a macroecon
omic point of view, the past two decades have 
included some very different periods. In the 
mid 1970s, when capacity utilization rates 
were fairly high, inflation increased rapidly 
following the large and rapid increases in 
energy prices. In the late 1970s when the

Lagged capacity utilization rates

Dependent variable
Capacity Capacity Utilization Natural 

Intercept (t-stat) Utilization lagged 1 year rate R2

CPI (less food and energy) -31.24 (-5.04) 0.3914 (5.03) 79.8 0.612
-37.24 (-5.31) 0.1261 (1.59) 0.3403 (4.20) 79.8 0.668

GNP Im plicit deflator -23.48 (-4.95) 0.2930 (4.93) 80.1 0.603
-30.12 (-6.27) 0.1408 (2.60) 0.2360 (4.26) 79.9 0.727

GNP fixed-weight index -22.02 (-4.73) 0.2771 (4.74) 79.5 0.585
-31.40 (-9.08) 0.1974 (5.06) 0.1972 (4.94) 79.6 0.847
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FIGU RE 4 FIGURE 5

Chemicals
relative inflation

capacity utilization (lagged one year)

economy was very strong, double-digit infla
tion was pervasive and affected wages, costs 
of inputs, and prices of most goods and serv
ices. The early 1980s included sharp reces
sions as the rate of inflation was being brought 
down to below five percent. More recently, 
there has been a sustained economic recovery 
and remarkably stable inflation, especially 
when one factors out the volatile movements 
in energy and food prices. To use these differ
ent periods to estimate an average response 
may be as meaningful as estimating the aver
age weather in Chicago. January’s cold and 
August’s heat might average to a nice tem
perature, but this average gives a very mis
leading impression of Chicago’s weather.
Sector approach

Even more serious uncertainties are raised 
by a sector-by-sector analysis. At a theoretical 
level one can imagine a simple price-setting 
process whereby a sector or industry sets 
prices according to costs plus some factor that 
depends upon capacity or output conditions. 
Costs would be a function of wage rates and 
the prices of inputs used by the industry or 
sector. This could be a relatively simple 
markup process in which one of the relevant 
variables could be some measure of output, 
employment, or capacity utilization. A recent 
empirical study by Blanchard (1987) estimated 
industry prices as a function of wages and/or 
input costs. This study used input-output 
tables and producer prices series to construct

6

Chemicals
relative Inflation

capacity utilization (lagged one year)

input-cost series for different industries. It 
found no significant output or employment 
effects using monthly data.

However, when one uses annual data, it is 
possible to identify some sectors and commod
ity groupings that are likely to have large price 
increases in 1989. Instead of using the change 
in inflation as the dependent variable, the 
sector models use the percent increase in a 
producer price index. These price increases 
are assumed to be a function of the capacity 
utilization rate in the corresponding industry 
and the underlying rate of inflation. The coef
ficient on the underlying inflation rate is con
strained to equal unity. In order to predict 
price changes by sector, the capacity and un
derlying inflation rates are lagged one year.

There is the problem at the sector level of 
matching a price series with the corresponding 
capacity rate. The capacity utilization num
bers are disaggregated according to the two- 
digit Standard Industrial Classification (SIC) 
codes. This corresponds to the breakdown of 
industrial production numbers. Until fairly 
recently, producer prices were only grouped 
according to commodity groupings and not by 
the net output of major industry groups at the 
two-digit SIC code level. Furthermore, the 
Board’s staff does not estimate capacity utili
zation for every two-digit SIC industry. The 
result is that there is only a small number of 
industries with adequate price and capacity 
time series.
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TABLE 3

Nonlinear model for chemical industry 
1971-1988

Natural
C2 (t-stat) C2 (t-stat) C3 (t-stat) rate R2

-13.28 (-3.87) 89.67 (89.27) | -123.5 (-2.60) 80.4 j 0.885

Before estimating a sector model, it is 
necessary to select an appropriate functional 
form. Scatter diagrams are helpful when se
lecting the equation to estimate. Along the 
vertical axis is the difference between the rate 
of change of a price index for a sector and 
underlying rate of inflation in the previous 
year. The horizontal axis is the lagged capac
ity utilization rate for the sector.

Figure 4 and 5 are two scatter diagrams of 
the chemical industry. When plotted this way, 
it appears that the relationship can be esti
mated as a simple nonlinear equation2. In the 
first of these graphs a smooth and continuous 
curve has been estimated and plotted. The 
curve become steeper as the capacity utiliza
tion rate increases. The equation and coeffi
cients for this regression3 are listed in Table 3 
along with some of the relevant statistics. For 
this sector, the natural capacity utilization rate 
is estimated to be about 80.4 percent.

Figure 5 plots the same historical data for 
the 1970s and 1980s and estimates a different 
type of nonlinear model. Here we assume that 
the economy switches from one regime to an

other whenever the capac
ity utilization rate crosses 
some threshold rate. When 
there is ample capacity, 
price changes in an indus
try tend to increase by less 
that the underlying rate of 
inflation. This constant 
difference corresponds to 

the horizontal line segment that has been plot
ted. Whenever demand is strong and capacity 
is pushed above the threshold rate, the change 
in sector prices becomes a linear function of 
the capacity utilization rate and the underlying 
inflation rate. This regime is represented by 
the positively sloped line segment.

Figure 6-9 are scatter diagrams for some 
of the other sectors for which data is available. 
Each of these graphs are plotted using the 
same horizontal and vertical scales. The 
lagged capacity utilization rates are plotted 
along the horizontal axis, and the differences 
between inflation in the sector and the lagged 
underlying rate of inflation are plotted along 
the vertical scale.

Figure 6 displays the relation between 
capacity utilization in primary processing 
sectors for manufacturing and the relative 
inflation in the producer price index for inter
mediate materials and supplies. For this broad 
sector, the estimated natural rate is about 83 
percent. The capacity utilization rate for 
primary processing was over 87 percent in 
1988 or significantly above the estimated 
natural rate.

Figure 7 plots capacity utilization for 
nonelectrical machinery and the relative 
change in the producer price index for machin
ery and equipment. Although the fit is re
markably good, there is a considerable degree 
of mismatching between the particular indus
tries that are grouped together in this two-digit 
SIC category and the types of machinery that 
are aggregated in this producer price index.
For this reason the fit may be spurious.

Figure 8 plots the utilization rate for pri
mary metals and the relative price changes for 
metals and metal products. This sector was 
chosen because it has a very large variance in 
the capacity utilization rate. The data point 
labeled 83 is the change in metal product 
prices in 1983 minus the underlying rate of 
inflation in 1982. It is plotted against the
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FIGURE 7 FIGURE 8

Nonelectrical machinery
relative inflation

lagged capacity utilization rate. Capacity 
utilization fell below 55 percent in 1982 when 
the sector was especially hit by the recession.

Figure 9 displays capacity utilization for 
foods and the relative change in the price in
dex for processed foods and feeds. This sector 
shows very little change in the utilization 
rates. The estimated curve is almost kinked 
and predicts extremely large price increases 
if capacity utilization were ever to approach 
85 percent.

As one can readily see the degree of fit 
varies among the different sectors. Further

FIGURE 9

Foods

relative inflation

Primary metals
relative inflation

more the natural capacity utilization rates and 
estimated curvatures are not the same among 
these sectors. This implies that aggregate 
capacity utilization rates can have different 
inflationary implications depending upon what 
sectors are experiencing capacity constraints.

These differences are illustrated in Figure 
10 that plots a number of estimated curves in 
the same scatter diagram. These curves in
clude those that have previously been pre
sented and curves that were estimated for the 
paper and textile sectors. The points where 
these curves intersect the horizontal axis are

FIGURE 10

Sector differences

relative inflation
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the different natural rates of capacity utiliza
tion for the various sectors. In this sample, the 
natural rates are between 79 and 89 percent, 
and the curvatures display a broad range of 
estimated values.
Conclusion

The linkage between capacity utilization 
and inflation is subject to a great deal of un
certainty. Even though the economic model 
estimated in this paper yields statistically sig
nificant coefficients, the standard errors are 
quite large. Using aggregate data, it appears 
that the economy is above its natural rate of 
capacity utilization and one could expect infla
tion to increase in 1989. If these results are 
accurate, in order to halt increases in the rate

of inflation, the economy would have to be 
slowed until the capacity utilization rate has 
been brought back to a rate that is consistent 
with stable inflation.

However, on a sector-by-sector basis, 
there appears to be significant differences in 
the linkage between capacity constraints and 
the increase in the price of the sector’s output. 
These differences include the level of a sec
tor’s natural rate of capacity utilization, the 
importance of lags, the appropriate functional 
form for summarizing the linkage, and the 
degree of fit or range of confidence intervals 
for predictions. These differences indicate that 
policy makers should be wary of an over
reliance on capacity utilization rates as a 
measure of inflationary pressures.

FOOTNOTES
‘Functional form refers to the type of equation used to summa
rize the hypothesized linkage between capacity utilization 
and changes in inflation.

2The nonlinear equation estimated in this paper is a translated 
rectangular hyperbola. The function can be written as

y(t) = c l + c3 /  (x(t-l) - c2),
where c 1 is the horizontal asymptote, c2 is the vertical asymp
tote, and c3 determines the degree of curvature. In this 
particular model, y(t) is the current rate of price change in the

chemical sector minus the lagged rate of underlying inflation, 
and x(t-l) is the lagged rate of capacity utilization in the 
chemical industry.

3In the regressions, a grid search technique was used for dif
ferent values of the coefficient that determines the degree of 
curvature (c3). For any given value of this coefficient, the two 
asymptotes were estimated by ordinary least squares. The 
proportion of total variation that can be explained by the re
gression is measured by the coefficient of determination (R2).
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D eposit insurance: 
Lesso n s from  the record

Charles W. Calomiris

The deterioration of the fed
eral deposit insurance funds, 
particularly the Federal Sav
ings and Loan Insurance Cor- 

M  poration (FSLIC), has become 
a common theme in the press and a major 
concern of financial regulators. Estimates of 
the amount necessary to reimburse depositors’ 
losses in FSLIC member institutions range 
above $100 billion. The Federal Deposit In
surance Corporation (FDIC) is in much better 
condition, but some fear that the structural 
flaws that led to the losses in FSLIC are pres
ent in FDIC insurance as well. At the state 
level, deposit insurance funds for thrifts have 
been collapsing at a rapid rate. The in
solvencies of Mississippi’s fund in 1976 and 
Nebraska’s in 1983 have been followed by 
four others since 1984, and three other state 
systems are winding down. Only three state- 
level funds remain, and these have limited 
their scope.1

Recent studies of deposit insurance funds 
have focused on banks’ incentives to take on 
risky investments when deposit insurance is 
not fairly priced. It is argued that banks will 
choose to hold high risk-return portfolios be
cause their losses are shared while their gains 
are private. Depositors, who would normally 
withdraw funds from high-risk banks and thus 
prevent such behavior, have little incentive to 
do so when their deposits are insured.

This article considers possibilities for 
deposit insurance reform in the light of histori
cal successes and failures of bank liability

10

The successful state-run bank deposit 
insurance schemes were broad enough 
to give near-universal coverage, yet 
narrow enough to insure tight 
self-monitoring by banks—a neat trick, 
and one we may need to emulate

insurance in the United States. I address four 
central questions: What was the motivation 
for bank liability insurance historically? Is 
this concern justified by the historical record? 
Which “safety nets” for bank liability holders 
were most successful, and why? What are the 
lessons of the historical record for current 
reforms?
U.S. bank liab ility  insurance before  
the FDIC

Prior to the creation of the FDIC, bank 
liability insurance was organized at the state 
level. These insurance schemes differed in 
important respects but they had the same 
essential motivation: to insulate the economy’s 
payments system from the risk of bank 
failures.2

When bankers and depositors have differ
ent (asymmetric) information about the safety 
of banks, concerns about bank solvency can 
induce “unwarranted” withdrawals from banks 
and contraction of bank lending. In extreme 
cases, when banks respond to economy-wide 
runs by suspending convertibility of their lia
bilities on demand, asymmetric information 
can render bank claims useless as a medium of 
exchange, if uninformed traders become un
willing to accept them.3

Charles W. Calomiris is assistant professor of 
economics at Northwestern University and a con
sultant to the Federal Reserve Bank of Chicago.
He is currently on leave to the Economics Depart
ment of Stanford University. He thanks Herbert S. 
Baer, Charles Kahn, and Edward Nash for helpful 
comments.
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For example, during a recession, the sol
vency of banks may come to be questioned. 
Even when the initial disturbance to bank 
portfolios is small in the aggregate, if deposi
tors are unable to determine precisely which 
banks have suffered from the shock, all banks 
may be perceived as riskier. Fears of bank 
insolvency can become self-fulfilling if with
drawal orders and forced asset sales (or the 
calling of loans) lead to the collapse of banks, 
and the contraction of credit and the medium 
of exchange. As a defensive action, banks 
would often suspend convertibility on demand 
during such economy-wide runs. Once banks 
have done this, the uninformed may be unwill
ing to accept bank claims, or accept them only 
at a large discount, in fear that the claims were 
“lemons” being unloaded by knowledgeable 
insiders.

Deposit insurance removes much of the 
incentive for economy-wide runs, and if sus
pension does occur, it eliminates the incentive 
for insiders to dump bad deposits on the unsus
pecting. Thus, bank claims can continue to be 
a medium of exchange.4

What makes the payments system vulner
able to disturbances is that banks historically 
have performed two tasks simultaneously: 
They make “information-intensive” loans 
(loans that are not easily valued in centrally 
traded markets) and they issue checks and 
bank notes. If banks did not hold information
intensive loans, then their portfolios could be 
“marked to market,” and the liquidity of their 
claims would not be reduced during distur
bances. Similarly, if banks issued long-term 
claims that were not used for transactions, 
shocks to their portfolios would not threaten 
the payments system. Recent research sug
gests that demandable debt banking was useful 
as a disciplinary device to limit the discretion 
of bankers; this, in turn, helped to make bank 
claims more liquid.5

Reasonable fears of insolvency of a subset 
of banks, and confusion as to which banks 
have suffered most from the shock, underlay 
most financial panics from the Roman bank 
run of 33 a . d . to those in the U.S. in the nine
teenth and twentieth centuries.6 It is worth 
noting that a classic lender of last resort, who 
freely discounts acceptable assets at a market 
(or penalty) rate, would not provide the same 
protection to the payments system against

these disturbances as deposit insurance. A 
lender of last resort can offset shocks to the 
relative supply of money and marketable as
sets, but does not insure banks, or resolve the 
information problem of determining which 
banks’ information-intensive assets have fallen 
in value, and by how much.

Several recent studies see the develop
ment of nineteenth-century clearing houses 
(beginning in the 1850s) as one means to pre
vent financial collapse and ensure the continu
ing flow of transactions through the banking 
system during crises.7 Clearing houses per
formed many of the functions of state liability 
insurance funds, including the insulation of the 
payments system from individual or economy
wide bank runs. Clearing house banks banded 
together during crises to “make a market” in 
each others’ deposits and maintain the inter
bank check-clearing system, even when the 
withrawal of deposits from the system was 
restricted. By developing self-imposed regula
tions, including reserve ratios and the restric
tions on portfolio holdings, these associations 
ensured that banks would not take advantage 
of such co-insurance. Banks had strong incen
tives to monitor the actions of their partners in 
the clearing house, and to eject members who 
broke the rules.

The co-insurance of risk required ease of 
communication and monitoring among partici
pants to ensure compliance with regulations. 
Unit banking laws in the North, which created 
a large number of banks scattered throughout 
the state, prevented the benefits of private 
coordination from spreading beyond the cities, 
and made regional or national clearing houses 
impracticable.8

In the South, the existence of large 
branching banks made such formal arrange
ments less necessary. Southern banks were 
able to maintain liquidity during crises as well 
as or better than their neighbors to the North. 
The South’s large branching banks used inter
bank loans and simultaneous region-wide bank 
suspension in much the same way as the clear
ing house system.

Self-regulation occurred in the South as in 
the North, though it could be more informal, 
due to the smaller number of parties involved. 
Coordination was facilitated by the clear 
leader-follower relationship between the large 
branching banks and the smaller banks.
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Branching also reduced the fragility of the 
system by making it less vulnerable to confu
sion over the dispersion of solvency risk.

Historians have frequently pointed out that 
unit banking, which dominated the U.S. expe
rience, made the system particularly vulner
able to crises and encouraged the development 
of deposit insurance.9 Both Carter Golembe 
and Eugene White argue that deposit insurance 
and unit banking reinforced each other: With
out branch banking, an alternative to protect 
the payments system was necessary; once 
enacted, deposit insurance removed some of 
the pressure to allow branch banking.10
Patterns of success and failure

To compare performance it is necessary to 
settle on a measure of success. I define an 
ideally successful deposit insurance system as 
one that fully protects the payments system, 
without encouraging any excessive risk-taking. 
Systems that fail to protect the payments sys
tem, or those that collapse due to incentive 
incompatibility, therefore, are complete fail
ures. The various insurance schemes I de
scribe here can be adequately categorized 
either as complete failures, or as (qualified) 
successes.
Three Pre-Civil W ar failures

New York enacted the first government- 
sponsored insurance plan for bank liabilities in 
1829. The Safety Fund Banking System re
quired that all banks renewing charters in New 
York state join the system. Member banks 
were required to pay an annual assessment of 
1/2 percent of capital until their total payments 
equaled 3 percent of capital. The accumulated 
funds would be used to redeem in full the 
notes and deposits of member banks that failed 
whenever the failed bank’s assets were insuffi
cient. Special assessments were authorized in 
the event of a shortfall but these were limited 
to 1/2 percent of capital per year. Note issues 
were restricted as a function of bank capital, 
and a board of commissioners was established 
to examine member banks. By the end of 
1837 almost all of New York’s banks were 
members.

New York’s Safety Fund failed to provide 
lasting protection to the payments system.
The Panic of 1837 and the subsequent panic 
and depression of 1839^11, both induced by 
constrictions of foreign credit by the Bank of

England, prompted asset and commodity price 
declines, immediate bank suspensions, mer
chant failures, and subsequent bank liquida
tions. The bank failures experienced by the 
Safety Fund during the Panic were primarily 
the result of economy-wide “debt-deflation” 
shocks, rather than the fault of the insurance 
system.11

But the failure to protect the payments 
system from 1839 to 1841, and subsequently, 
was the fault of the Fund and not of the Panic. 
New York’s system failed because it was nei
ther credible nor broadly based, and did not 
create the proper incentives for prudent risk
taking. The failure is particularly disturbing 
because the losses of liquidated member 
banks, and of non-member free banks in New 
York from 1837 to 1860, were a small portion 
of aggregate bank capital.12

The system was undercut by a 1838 law 
which allowed entry into banking by unin
sured “free banks,” whose notes were backed 
by reserve holdings of bonds, but whose de
posit issues were unregulated and uninsured. 
After the establishment of free banking, no 
new Safety Fund charters were granted, and 
upon expiration of charter, banks were invited 
to join the free banking system. In 1840 more 
than 90 percent of bank liabilities were cov
ered by the Safety Fund; by 1860, only 2 per
cent were covered.13 The protection to the 
payments system was even less than these pro
portions indicate, because an attack on any un
protected part of the system sufficient to dis
rupt interbank check and note clearing threat
ened the whole.

Further, by limiting the fees paid by mem
ber banks to an annual assessment of 1/2 per
cent, the Safety Fund could not credibly guar
antee the value of member banks’ notes and 
deposits and, therefore, could not adequately 
ensure liquidity of member bank’s obligations. 
In 1842, when the claims of noteholders and 
depositors on the Fund exceeded available 
resources, payment was delayed. Later fail
ures by banks in the Fund led to large market 
discounts on failed banks’ notes, indicating 
that noteholders perceived the insurance to be 
virtually worthless. Although the Fund was 
able to make good on all outstanding claims 
by 1866, this ex post success was not antici
pated by the market (Safety-Fund banks’ notes 
traded at high discount rates), and insurance
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did not provide any protection to the payments 
system during crises.14

After the Fund became delinquent in 
1842, the law was amended to protect only 
noteholders in subsequent bank failures. Thus, 
the growing deposit base of the insured banks, 
which financed some 30 percent of bank assets 
in Safety-Fund and free banks alike, was unin
sured. Sudden depositor withdrawals proved 
particularly important in the onset of the Panic 
of 1857 and later panics. The exclusion of 
demandable deposits and the notes of free 
banks left the state’s banks vulnerable to disin
termediation, and eventually to depositor runs, 
when losses by bank borrowers dependent on 
the fortunes of the declining bond market of 
September and October 1857 caused mounting 
uncertainty about the solvency of New York 
City banks.15

The New York system was also plagued 
by fraud and excessive risk-taking, resulting in 
part from inadequate supervision. The Fund 
failed to levy risk-based premiums, and thus 
removed the incentives of depositors to avoid 
risky banks. The resulting additional risk
taking could only be offset by more efficient 
examination. While regular examinations 
were called for under the law, they do not 
seem to have offset the decrease in depositor 
monitoring. Prior to 1842, when the Safety 
Fund was perceived by depositors as providing 
insurance, bank fraud and “unsafe practices” 
were a far more important cause of failure than 
afterwards. Sixteen of the twenty-one failures 
of Safety-Fund banks occurred prior to the end 
of 1842, and ten of these were traced to fraud 
or unsafe practices. Of the five post-1842 
failures, only two were so described.16

The failure of the Safety Fund cannot be 
blamed on the severity of the shocks that buf
feted the banking system. If the Safety Fund 
had been broad-based in membership and 
liability coverage, if it had effectively guaran
teed payment (say, through unlimited mutual 
liability of banks), and if it had provided for 
thorough bank supervision, it could have of
fered adequate protection to the payments 
system and prevented crises like the Panic 
of 1857.17

New York’s bank liability insurance plan 
spread to other states in the North. Vermont 
enacted similar legislation in 1831, and Michi
gan adopted the New York plan in 1836.

Vermont’s insurance fund suffered many 
of the weaknesses of New York’s system.
Like New York’s, its coverage was only par
tial. While the Vermont system insured notes 
and deposits of member banks, it did not re
quire bank membership in the system. In 
1839, Vermont exempted several banks from 
joining the system, and in 1840 liability insur
ance became voluntary. Banks could with
draw from the system with the full value of 
their contributions to the fund.18 The estab
lishment of a free banking statute in 1851 
created a further alternative to insured banking 
in Vermont.

The insurance fund covered 56 percent of 
bank liabilities in 1840; this rose to 78 percent 
in 1845 and fell to 8 percent by 1858. In 1859, 
the last bank withdrew and the fund was 
closed. Outstanding obligations of $17,000— 
some 28 percent of total claims on the fund — 
were never paid.

The Vermont fund was a failure, not only 
because it failed to insure creditors ex post, but 
because, like New York’s system, it failed to 
provide credible backing for bank liabilities ex 
ante. As in New York, the upper bound placed 
on annual assessments implied that bank lia
bilities could exceed the ceiling on fund re
sources. This was compounded by provisions 
giving solvent banks the option to withdraw. 
Thus, depositors could not reasonably have 
expected that losses to a few banks would be 
covered by remaining banks. In fact, the Ver
mont system collapsed under the weight of 
only two bank failures in its 29-year history, 
one in 1839, the other in 1857. These failures 
were sufficient to force other banks out of 
the system.

By allowing banks to join and depart at 
will, the fund suffered, and was ultimately 
undone by, the problem of adverse selection. 
Adverse selection takes place when the insur
ance encourages only the worst risks to partici
pate. When failures occur they force up pre
miums, raising the cost of remaining in the 
system. The best banks — which stand to gain 
the least — opt out and the average riskiness 
of insured banks rises. Subsequent failures 
lead to further selection against the best banks, 
until finally only the worst risks remain.

In Vermont, adverse selection also oper
ated at the point of entry into the system.
While the first failure resulted from fraud at a
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T A B L E  1

Pre-Civil War insurance systems

State and Supervisory Enforcement Funding Non-member
period agency powers method banks

N ew York 1829-37 Could apply to court Safety fund. Free banks,
1829-1866 Three bank for injunction with upper after 1838.

commissioners; to stop operation bound on
one appointed of insolvent banks annual
by Governor, or banks in violation assessments.
tw o by banks. of law.

1837-43  
Three bank 
commissioners; 
appointed by 
Governor.

1843-51
State comptroller.

1851-66
State Banking Dept.

Verm ont 1831-37 Could close insolvent Safety fund M em ber banks
1831-1858 Three banks banks or banks in with upper could join and

commissioners; violation of law. bound on leave at will.
one appointed annual Free banks, after 1851.
by Governor, 
tw o by banks.

assessments.

1837-58  
One bank 
commissioner 
appointed by 
legislature.

Michigan 1836-40 Could close insolvent Safety fund All state banks
1836-1842 Bank com- banks or banks in with upper (including free

missioners violation of law. bound on banks) partici-
appointed by annual pated in system.
Governor. assessments.

1840-42
State's Attorney  
General.

Indiana Board of Directors; Could close banks Mutual Free banks,
1834-1865 four appointed by in violations guarantee after 1851.

legislature and of law or without limit.
one by each insured regulations.
bank. Could regulate 

ratio of assets 
to capital.
Could regulate 
dividend payments.

Ohio Board of Control; Could close banks Mutual "Independent"
1845-1866 one m em ber at will for violations guarantee without banks after 1845, and

appointed by each of regulations. lim it and safety free banks, after 1851.
insured bank Could regulate total 

notes outstanding, or 
total liabilities.
Could regulate 
dividend payments. 
Could regulate notes 
of vault cash to 
total reserves.
Could require banks 
to make interbank 
loans.

fund.

Iowa Board of Control; Could close banks Mutual No free banks
1858-1866 three appointed by at will for violations guarantee without chartered under

legislature. of regulations. limit and free banking statute.
one by each insured Could regulate total safety fund.
bank. notes or liabilities. 

Could regulate 
dividend payments.

| SOURCE: Golembe and W arburton, In s u ra n c e  o f  B a n k  O b lig a tio n s  in  S ix  S ta te s , p a s s im .
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long-time member, the second failure was that 
of a new entrant that joined the fund only after 
its prospects worsened.19

A successful, broadly based insurance 
program in Vermont was feasible. The actual 
obligations incurred by the fund could have 
been paid if withdrawal had not been allowed. 
Golembe and Warburton estimate that, had the 
fund been expanded to cover all banks, its 
insurance liability would have been increased 
by roughly $100,000, and that this could easily 
have been covered by surviving banks.20

Michigan’s program extended coverage to 
all liabilities and all banks (including free 
banks). Unlike the Vermont system, however, 
Michigan’s was established on the eve of a 
financial crisis, and there was no time to accu
mulate funds with which to meet its first obli
gations. In the absence of a mutual-guarantee 
commitment or state lending to reimburse 
borrowers, the fund could not maintain its 
commitments or keep the payments system 
afloat. Under pressure by healthy banks, man
datory membership was dropped, and unin
sured free banking became the alternative 
system of choice. There were no banks left in 
the fund by 1841, and it was closed in 1842.

The failures of these three pre-Civil War 
insurance systems reflected basic flaws in their 
design. Protection of the payments system 
requires an insurance fund that is broad in its 
coverage of demandable claims. Alternative 
free-bank chartering or voluntary insurance 
precludes protection of the payments system 
and weakens deposit insurance through ad
verse selection. Furthermore, fixed premiums, 
with upper bounds for special assessments and 
no state guarantees, cannot provide a credible 
guarantee to depositors. Finally, in the ab
sence of effective regulation and supervision, 
fixed-fee deposit insurance involves moral 
hazard — that is, the potential for fraud or 
excessive risk-taking — because it subsidizes 
risk-taking by individual banks. While all 
three insurance systems limited bank assets as 
a proportion of capital and loans to insiders 
and provided for examinations of bank records 
by government officials, supervision was inef
fectual; unsound banking practices were not 
detected until after banks had failed.
Pre-Civil W ar success stories

Indiana enacted a different kind of liabil
ity insurance plan in 1834. Unlike the systems

of New York, Vermont, and Michigan, the 
Indiana system charged no advance fees, and 
special assessments were made as needed 
without limit. Liabilities of failed banks not 
covered by liquidated assets were redeemable 
by surviving banks without limit. Both notes 
and deposits were insured. This “mutual guar
antee” system became the basis for similar 
legislation in Ohio in 1845 and Iowa in 1858.

The banks in the Indiana system, though 
separately owned and operated, were called 
“branches” of the State Bank of Indiana.21 
From its inception in 1834 until the chartering 
of free banks began in 1851, the system cov
ered virtually all the liabilities of banks in 
Indiana. After that date, the two systems ex
isted side by side.

Rapid growth by free banks meant that 
by the beginning of January 1854, 25.7 percent 
of the obligations and only 12.6 percent of 
the banks in the state were insured. But the 
financial crises of 1854—1855 and 1857 
wrought havoc on the state’s free banks, and 
the proportion of insured banks rose and re
mained high until the enactment of the na
tional banking system. Between 1858 and 
1864 over half the state’s banks, and an aver
age of three-fourths of the liabilities, were in 
the insured system.22

The system’s president and board of direc
tors had broad powers to investigate bank 
operations and to close banks if necessary. 
Examinations were required at least every six 
months. Upon a two-thirds majority vote of 
the board, any bank could be closed, without 
recourse to the courts. The board also had 
power to set limits on the volume of member 
bank assets relative to capital.23

Most board members were appointed by 
the individual banks; the president initially 
was appointed by the legislature, but later was 
appointed by the board. Thus, control of the 
supervisory authority was in the hands of the 
member banks. This was an important feature, 
because it gave regulatory authority to those 
with a strong interest in monitoring the behav
ior of member banks. Member banks had 
access to a particular bank’s records at any 
time and could limit risk-taking by restricting 
a bank’s loans relative to capital or, in extreme 
cases, by closing the bank.

Regulation served to limit the potential for 
excessive risk-taking by members. Dividend
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payment policy, loans to officers and directors, 
loan interest rates, and loans in excess of $500 
were all regulated in ways that served to pro
tect the system. Stockholders were liable for 
bank losses up to twice their capital contribu
tion and officers and directors of failed banks 
were presumed guilty of fraud until they 
proved otherwise. If they failed to prove their 
innocence, their liability was unlimited.24

The Indiana system was well conceived.
Its coverage was thorough (until 1851) and 
credible. It established strong supervisory 
authority to eliminate the problem of moral 
hazard, and gave that authority to the banks 
themselves, which (because of mutual liabil
ity) had an incentive to implement it properly. 
The board was quick to take disciplinary ac
tion to enforce compliance and corrected prob
lems before they threatened bank solvency.25

Indiana’s system was extraordinarily suc
cessful. During its thirty years of operation 
no insured bank failed, and only one was 
briefly suspended at the behest of the board, 
in response to perceived irregularities in its 
loan portfolio.

The Indiana system weathered the Panic 
of 1837 admirably, even though the Panic 
came only three years after the system was 
enacted. The mutual-guarantee provision 
removed the dependence on pre-existing funds 
that proved fatal to Michigan’s system. Indi
ana’s insured banks were not able to avoid 
nationwide suspensions of convertibility that 
occurred from May 1837 to August 1838 and 
November 1839 to June 1842. But this was 
the last suspension for insured banks. When 
the regional panic of 1854-1855 hit, the in
sured banks all survived without suspending 
convertibility, while 55 of Indiana’s 94 newly 
created free banks failed. When the Panic of 
1857 came, the insured banks again avoided 
failure and suspension of convertibility, while 
14 of the 32 free banks in Indiana failed.26

Ohio’s insured banking system was organ
ized later, in 1845. Ohio was already a mature 
state with a long history of banking under 
special chartering. The weakening of the 
system after the Panic of 1837 and the lapsing 
of several charters in 1843 and 1844 provided 
an opportunity for restructuring.

Like Indiana, Ohio adopted limitations on 
loans to insiders and restrictions on loan inter
est rates. Banks were required to maintain
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reserves equal to 30 percent of their outstand
ing notes. In addition to unlimited mutual 
guarantee, Ohio banks were required to deposit 
with the Board of Control assets equal to ten 
percent of their outstanding notes. This 
“safety fund” ensured rapid redemption of any 
liabilites incurred by the system. Bank circu
lation was also bounded as a proportion of 
capital. Thus, for example, a bank issuing 
$700,000 in notes was required to maintain a 
level of capital in excess of $500,000 and a 
liquid reserve in excess of $215,000.

The Board of Control had virtually unlim
ited authority over individual banks, with 
voting power by board members commensu
rate with bank size (a proxy for the degree of 
insurance provided by a bank under mutual 
liability). The board could compel banks to 
reduce their notes or deposits. The board 
could close banks on its own authority, or 
alternatively, it could recapitalize the banks, 
using the resources of the fund. In six of ten 
cases of bank difficulty the board chose aid or 
a combination of aid and reorganization in
stead of liquidation. More than half of the 
amount actually expended by the board was 
for aid rather than payments to noteholders.

The Ohio system was established along
side eight pre-existing banks and a new alter
native system of “independent” banks was 
chartered in 1845 as well. A free banking 
statute was passed in 1851, providing an addi
tional alternative to insured banking. Further
more, insurance did not guarantee all liabili
ties, but was limited to the notes of member 
banks. From 1850 to 1864 insured banks ac
counted for between 60 and 70 percent of bank 
liabilities in Ohio. Roughly two-thirds of 
insured banks’ liabilities took the form of bank 
notes. Thus, the system guaranteed about half 
the Ohio payments system.

While insurance was limited to the bank 
notes of member banks de jure, it acted de 
facto to insure deposits of member banks as 
well through the discretionary actions of the 
Board of Control. The board had authority to 
call on member banks to loan money to each 
other during times of crisis. During the Panic 
of 1857 the board used this authority to coordi
nate the banking system’s response through 
interbank transfers, thereby preventing the 
national financial crisis from crippling Ohio’s 
banking sector. In fact, by keeping the insured
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banks from suspending, the board avoided 
failures throughout the system, as insured 
banks seem to have provided liquidity to unin
sured independent and free banks. Thus, 
the board acted to protect the entire payments 
system from precisely the kind of economy
wide disturbances that prompted the establish
ment of deposit insurance.

Ohio was one of the very few states to 
avoid general suspension of specie convertibil
ity during the Panic of 1857, and only one 
Ohio bank failed.27 Ohio’s success is remark
able, because many Ohio banks had substantial 
deposits on account with the Ohio Life Insur
ance and Trust Company, whose failure in 
August of 1857 marked the beginning of the 
financial crisis. Moreover, each member of 
the insured system was obligated to redeem 
all other member banks’ notes on demand, a 
move which could have accelerated the rate of 
disintermediation.

This exceptional performance can be 
traced to the wise and timely policies of the 
Board of Control. First, the board acted 
quickly to insulate the banks from the Ohio 
Life and Trust’s failure. Assets of the failed 
bank were transferred directly to its depositor 
banks to secure their deposits. This effectively 
subordinated the debts of individual depositors 
and other creditors of the Ohio Life and Trust 
to those of the Ohio banks. Some of these 
assets were liquidated to help keep the banks 
afloat during the crisis.

Next, the board established a program of 
mutual assistance among the banks. Within a 
few days after the failure of the Ohio Life and 
Trust, the first letter from the secretary of the 
board was dispatched instructing the Commer
cial Branch in Cleveland to render aid to the 
Merchants Branch of Cleveland. Over the 
next two months four insured banks received 
$56,000 in assistance. All of these transac
tions were treated explicitly as interest-bearing 
loans, backed by collateral in the form of 
time notes or paper currency, and guaranteed 
by the insurance system as a whole.28 More 
important than the amount transferred, how
ever, was the clear signal the board’s policy 
sent. The risk of runs on banks would be 
borne collectively.

The stability of the insured banks proved 
“contagious;” the collective action of the large 
insured banks reduced the threat to the pay

ments system. In addition, evidence suggests 
that the insured banks came to the aid of unin
sured banks. As a result, Ohio had the lowest 
bank-failure rate in the North.

Iowa’s bank insurance legislation, enacted 
in 1858, was the last of the pre-Civil War 
period. The success of Ohio’s system led to 
imitation in Iowa, and many of the key politi
cal figures backing the plan had been residents 
in Ohio with experience in its insured system. 
Features of the Iowa plan included: mutual 
guarantee protection, a “safety fund,” limita
tion of insurance to bank notes, self-regulation 
by the Board of Directors of the State Bank, 
co-insurance, and par convertibility of mem
bers’ notes.

In addition to a 25 percent specie reserve 
against notes outstanding, banks had to main
tain a 25 percent reserve on their deposits.
Note issues were limited as a decreasing pro
portion of capital. Loans to stockholders and 
directors were limited. Stockholders were 
made to assume double liability in the event of 
bank failure. Interest charged on loans was 
limited, and violation of the law was penalized 
by cancellation of the debt. The supervisory 
board has broad powers of enforcement, in
cluding closure and limitations of dividend 
payments. Board records indicate thorough 
regular examination of banks, and willingness 
to force compliance by restricting dividends.

The state-insured system comprised the 
entire chartered banking system of Iowa. Its 
coverage of the banking system was virtually 
complete.29 During its seven years of opera
tion no insured bank failed in Iowa. Two 
banks experienced difficulties during this 
period, one due to fraudulent activities by a 
cashier, the other due to portfolio deteriora
tion. The case of fraud was solved quickly 
with a change in management, and the other 
case was solved with a collateralized loan. 
Neither resulted in losses to the system.

Iowa’s system was unique among pre- 
Civil War insurance plans in that it was never 
tested by an economy-wide financial crisis. 
However, its close resemblance to Ohio’s plan 
makes it likely that it would have done as well 
as Ohio.
The lessons of success

The successful liability insurance schemes 
of Indiana, Ohio, and Iowa shared common 
features with each other and with private clear-
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TABLE 2

Insurance systems after 1907

State and 
period

Supervisory
agency

Enforcement
powers

Funding
method

Non-member
banks

Oklahoma
1907-1923

1907-1913  
State banking 
board consisted of 
Governor, Lt.
Governor, Auditor, 
Treasurer, and President 
of Agriculture Board.

Bank commissioner 
could take possession 
of and liquidate 
banks, or revoke bank 
charter for cause.

1907-1909  
Safety fund 
with unlimited 
special 
assessments.

National banks.

1913-1923  
State banking board 
consisted of three 
mem bers chosen by 
Governor from  a list 
of banks' nominees, 
and the banking 
commissioner and 
assistant commissioner.

1909-1923  
Safety fund with 
upper bound 
on annual 
assessments.

Texas
1909-1925

State banking board 
consisted of Attorney  
General, Commissioner 
of Insurance and Banking, 
and Treasurer of State.

Bank commissioner 
could take possession 
of and liquidate 
banks, remove 
officials from
m em ber banks, and adopt 
rules and regulations 
as needed

Safety fund 
with upper 
bound on
annual assessments.

National banks 
and state 
banks that 
chose private 
insurance.

Kansas
1909-1929

Governor appointed 
Commissioner of Banking 
and Insurance and his 
deputies.

Commissioner of 
banking and insurance 
could close and take 
possession of banks 
and appoint receiver.

Safety fund 
with upper 
bound on
annual assessments.

National banks 
or state banks 
that chose not 
to participate.

Nebraska
1909-1930

State banking board 
consisted of 
Governor, Attorney  
General, and auditor 
of public accounts.

Board could take 
possession of bank 
and apply for 
receiver.

Safety fund 
with upper 
bound on
annual assessments.

National banks.

South
Dakota
1909-1931

Depositors Guaranty 
Fund Commission 
composed of public 
exam iner and 
three m embers appointed 
by Governor from  a 
list of twelve bank 
nominees.

Commission could take 
possession and 
liquidate.

Safety fund 
with upper 
bound on
annual assessments.

National banks, or 
state banks 
that chose not 
to participate. 
After 1916, 
compulsory for 
state banks.

North
Dakota
1917-1929

Depository Guaranty  
Fund Commission 
composed of 
Governor, State 
Examiner, and 
three appointees of 
Governor.

Commission could take 
possession and apply 
for receiver.

Safety fund 
with upper 
bound on annual, 
assessments.

National banks.

W ashington
1917-1929

Guaranty Fund Board 
consisted of Governor, 
State Examiner, 
three appointees of 
Governor, tw o of which 
were be officers of 
director of m em ber 
banks.

State exam iner could 
take possession and 
apply for receiver, or 
cancel insurance for 
violation of law.

Safety fund 
with upper 
bound on
annual assessments.

State banks 
choosing not 
to join.
National banks.

Mississippi Three independent Examiners could take Safety fund National banks.
1914-1930 district exam iners possession and with upper

elected by popular liquidate banks. bound on
vote. annual assessments.

SOURCES: Robb, T h e  G u a ra n ty  o f  B a n k  D e p o s its ; Barnett, S ta te  B a n k  a n d  T ru s t C o m p a n ie s ; Cooke, "The Insurance o f Bank Deposits;" 
L a w s  o f  K a n sas , 1909; L a w s  o f  N e b ra s k a , 1909; L a w s  o f  O k la h o m a , 1907-1908; L a w s  o f  M is s is s ip p i, 1914; S e s s io n  L a w s  o f  S o u th  D a ko ta , 
1909; S u p p le m e n t  to  th e  1 91 3  la w s  o f  N o rth  D a ko ta ; G e n e ra l L a w s  o f  th e  S ta te  o f  Te xa s , 1909; P ie rc e 's  W a s h in g to n  C o d e , 1919: 
A n n o ta te d  C y c lo p e d ic .
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ing house arrangements. These included thor
ough coverage of the payments system 
(whether de jure or de facto) made credible by 
the mutual guarantee commitment of member 
banks, provisions for sufficient reserves to 
ensure liquidity during crises, and the effective 
co-insurance of liquidity risk. Thoroughness 
of coverage due to limited competition by 
other forms of banking and compulsory mem
bership without the opportunity for contingent 
entry and exit also limited the potential for 
adverse selection. Moral hazard was avoided 
by effective supervision of individual banks.

An especially important feature of the 
three successful insurance schemes and clear
ing houses was the alignment of the incentive 
to regulate and the authority to regulate. The 
mutual guarantee feature made it in the inter
est of members to establish effective means to 
discipline each other. By giving members 
control over the supervisory authorities, the 
legislators provided them with the means to 
act in their own interest and in the collective 
interest, by restricting excessive risk-taking 
and free riding. The vigilance of the three 
bank-operated supervisory bodies, as com
pared with those in the unsuccessful systems, 
is attested to by the number of fraudulent or 
risky practices that were detected and cor
rected early. Furthermore, by granting the 
supervisory authority to banks (which pre
sumably had a comparative advantage in 
monitoring each other) the government could 
benefit from bankers’ expertise in identifying 
unsafe or dishonest practices. Finally, by 
giving bankers the choice whether to liquidate 
or reorganize troubled banks, legislators en
sured that this decision would be made by the 
best informed parties, who also had an interest 
in minimizing the cost.

While these systems were successful in 
providing protection to the payments system, 
they did so at some cost. Reserve require
ments entail foregone earnings, and restric
tions on portfolio investments reduce the asset 
opportunities of banks, and may cause scarcity 
of credit for some worthy enterprises. Super
vision entails costs as well. The similarities, 
however, with privately developed schemes of 
regulation through clearing houses suggest that 
the state systems were not far in cost from 
privately determined (and presumably cost
minimizing) alternatives.

Bank note insurance under the  
National Banking System

The National Banking System was en
acted in 1863 primarily as a war-financing 
measure to increase the demand for govern
ment bonds. Its 10 percent federal tax on 
state-chartered bank notes effectively put an 
end to the antebellum liability insurance sys
tems, all of which had ceased operations by 
1866. The advantage of joining the state- 
insured systems, rather than the free-banking 
system, had been the low cost of note issues, 
given the high reserve requirements of the 
other state-chartered (free) banks.30 When this 
advantage was removed, banks opted either for 
uninsured state charters or national charters, 
and most of the previously insured banks 
chose national charters.

The National Banking System probably 
reduced the safety of the payments system. It 
drove out the successful state insurance pro
grams and precluded further imitation of their 
success by other states. It substituted the nar
rower insurance of national bank notes, backed 
by government bonds and guaranteed by the 
Treasury, for the broader coverage of notes 
and deposits found in the successful state sys
tems. Furthermore, bank runs by noteholders 
were not the primary threat to banks by the 
1850s. Bond and specie reserve requirements 
against note issues and subordination of depos
its to notes made noteholders’ risks minimal. 
Even during suspensions of convertibility, 
discounts on notes were small, and bank fail
ures often resulted in little or no loss for note
holders.31 These considerations explain why 
conversion to the national system was slow 
initially, and had to be induced by the 10 per
cent tax on state bank note issues.
Later deposit insurance systems

Deposits were not insured under the Na
tional Banking System. But, partly in re
sponse to the increased (regulatory) cost of 
note finance, and partly because of develop
ments in the technology of processing checks, 
banks turned more and more to deposits as the 
principal means of financing bank activities.32 
The ratio of deposits to currency rose from 1.0 
in 1860 to 1.5 in 1870. By 1900, deposits 
were five times currency in circulation.33

As uninsured deposits became a larger 
part of the banking system’s balance sheet,
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financial crises and the risks to the payments 
system came to be identified with runs by 
depositors and difficulties in the transactability 
of deposits. As early as 1857, runs by deposi
tors had become the primary threat to the li
quidity of banks.34 Under the National Bank
ing System and its federally insured currency, 
crises were exclusively deposit-related.

One option to insulate banks from such 
disturbances was branch banking, and a move
ment arose to eliminate restrictions on branch
ing. The political forces of unit banking, how
ever, proved too powerful. When, in the after- 
math of the Panic of 1907, branching was 
increasingly advocated, eight states established 
insurance funds instead.

I evaluate the performance of four of these 
systems below. Because the other states’ sys
tems were organized just before, or in the 
midst of, adverse economic shocks, their fail
ures are less instructive about the relative 
advantages of different plans and the potential 
for excessive risk-taking.

Oklahoma was the first state to initiate 
deposit insurance following the Panic of 1907. 
It established a fixed-premium system with a 
provision for emergency assessments. The 
fund promised full immediate payment to bank 
depositors upon bank failure. Deposit insur
ance was compulsory for state-chartered banks 
and voluntary for national banks. National 
bank participation was precluded, however, by 
a Comptroller of the Currency ruling in 1908 
that prohibited membership in state insurance 
schemes. Entry and exit from the system, 
therefore, accompanied change of charter.

The Oklahoma system provides nearly 
perfect conditions to examine the potential for 
moral hazard and adverse selection. Entry and 
exit into the system were essentially voluntary, 
and the actions of member banks were virtu
ally unfettered.

When Oklahoma enacted its deposit insur
ance scheme, there were many private banks 
that had never been subject to any regulation. 
Deposit insurance was one of the first pieces 
of legislation passed in the state, which had 
achieved statehood only in 1907. The exis
tence of the private banks meant that potential 
members of the insurance system included 
banks with which regulators had virtually no 
experience, in addition to existing banks char
tered by the territory and national banks that

20

wished to convert to state charters in order to 
join the system.

The authority to examine banks was 
vested in the Bank Commissioner. All banks 
were examined before being admitted to the 
system. The entry examinations were superfi
cial. Within sixty days thirty-one bank exam
iners evaluated the solvency of 468 banks. 
Because there were no limits on leverage or 
clear standards of banking practice, virtually 
all banks passed their examinations.35

Although the Bank Commissioner also 
had authority to limit the rate of interest 
paid on deposits (thereby limiting a bank’s 
ability to attract funds for high-risk invest
ments), these ceilings were not effective. 
Bankers found it easy to disguise larger-than- 
legal payments to depositors.36 Binding regu
lations on banks in the system were virtually 
non-existent.

Banks hurried to take advantage of the 
plan. From June 190737 to June 1909, deposits 
in state-chartered banks rose from $17.3 mil
lion to $45 million. The number of banks in 
the state system rose from 470 to 662, while 
the number of national banks fell from 294 
to 242.

The first failure of an insured bank oc
curred in September of 1909. The Columbia 
Bank and Trust Company, the largest bank in 
the state, failed with nearly $3 million dollars 
in liabilities, some 6 percent of all bank depos
its covered by the fund. The existing balance 
of the fund was insufficient to pay depositors, 
whose losses were met by a special assessment 
on member banks.

The experience of the Columbia Bank and 
Trust is instructive. Prior to passage of the 
insurance law, the bank had operated an unex
ceptional banking business. In October 1908, 
the bank was taken over by an oil speculator, 
W. L. Norton, who used the bank to finance 
his speculative oil enterprises. A decline in 
the oil market brought down his thinly lever
aged enterprises, and with them, the bank.

In one year, Norton had increased bank 
liabilities from $365,000 to $2.8 million.
He attracted depositors by offering insured de
posits and paid more than the legally allowed 
rate of interest. Some of the largest depositors 
in the bank were smaller banks, which failed 
along with Columbia when regulators decided 
to pay individual depositors before paying 
other banks.38
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Almost immediately, under pressure from 
surviving banks, new legislation, which took 
effect in June 1909, sought to deal with the 
problems of the fund. In part, the changes 
served to protect low-risk banks at the expense 
of reducing coverage of the payments system. 
Deposits were limited to ten times capital.
The liability of members for assessments was 
limited to 2 percent per year of deposits. After 
1916, this upper bound was further reduced to 
0.25 percent of deposits.

Table 3 shows that the 1909 law did not 
eliminate the risk differential between the state 
and national systems, as indicated by the dif
fering failure rates of state and national banks. 
During the period the insurance plan was in 
operation, 180 state banks, or some 35.6 per
cent of the average number of insured banks, 
failed, compared with 27 national bank fail
ures, representing 7.6 percent of national 
banks. The higher risk-taking of state banks is 
also visible in the extraordinarily high average 
dividend payments that stockholders of state 
banks were receiving (which presumably re
flected the funding of high-risk projects). In 
1914, Oklahoma’s insured banks paid a 17.9 
percent dividend, compared with a 12.6 per
cent dividend by national banks in the state. 
The national average dividend rates of state 
and national banks were 10 and 11.4 percent, 
respectively, and the average for state banks in 
Western states was 12.5 percent.39

The 1909 limitation on special assess
ments meant that the fund no longer guaran
teed the liquidity of the payments system.
After 1914, depositors of failed banks did not 
receive immediate reimbursement; only in 
1920 did the fund’s resources catch up to its 
liabilities. In the interim, the probability of 
repayment was far from certain, and the fund 
did not provide effective insurance to the pay
ments system. The fund’s positive net balance 
was short-lived. After 1920 the fund remained 
illiquid, with increasing failures caused by the 
agricultural depression in the Southwest. In 
1923, the insurance legislation was repealed 
with outstanding obligations to depositors of 
$7.5 million.40

Without being able to force banks to re
main in the system, the state had little chance 
of stabilizing the banking system by increasing 
the payments of members. Increasing the 
costs of membership simply encouraged more

low-risk banks to join the national system. 
Indeed, adverse selection caused a decline in 
membership, even under the limited assess
ments of the law as amended in 1909 and 
1916. From 1910 to 1914, the number of 
national banks in Oklahoma rose from 225 to 
343, while the number of state banks fell from 
692 to 574.

There is little doubt that drastic price 
declines in oil in 1909 and wheat in 1920 pre
cipitated the bank failures that brought an end 
to the system. Furthermore, it is in the nature 
of a state-level insurance system that such 
region-specific shocks may be practically 
uninsurable. The resources of a state deposit 
fund, or even a state government, are, after all, 
ultimately limited by the resources of the state 
itself. In contrast, a federal insurance system 
can pool risks of specific regions, and can rely 
on the ability of the federal government to 
create money during liquidity, or even sol
vency, crises.42

Still, it would be wrong to view the failure 
of Oklahoma’s system as inevitable. Moral 
hazard and adverse selection were clearly 
important. The differential failure rates of 
insured and national banks, which became 
most pronounced during the agricultural crisis, 
indicate that excessive risk-taking during the 
price booms played an important role in the 
Oklahoma system’s collapse. From 1909 to 
1921, 4.8 percent of the average number of 
insured banks failed, compared with 0.9 per
cent of national banks. During the agricultural 
decline, from 1922 to 1924, 24.1 percent of 
state banks failed, while only 6.1 percent of 
national banks failed. The liberal lending 
policies of the insured banks promoted exces
sive leveraging of farmers and banks and made 
the system susceptible to price shocks.

Kansas’ system took effect on July 1,
1909. Like the amended Oklahoma plan, the 
Kansas fund was financed by annual assess
ments with an upper bound. The Kansas plan 
contained three important features, however, 
that made it different: the degree of regulation 
and enforcement was higher; reimbursement of 
depositors was not immediate; and member
ship was voluntary. Regulatory provisions 
served to protect Kansas from the extremes of 
moral hazard experienced in Oklahoma’s first 
years, but voluntary exit and entry invited 
problems of adverse selection.
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TABLE 3

Membership and failures of national and state-chartered banks in 
four post-1907 insured states

OKLAHOMA TEXAS KANSAS NEBRASKA

State National State National
Insured

state
Uninsured

state National State National

Insurance begins 1908 - 1910 - 1909 - _ 1911 _

Num ber of banks 
in year before 
operation of 
insured system 393 294 616 528 749 208 670 232

Num ber of banks 
in year after 
beginning of 
insured system 613 242 828 511 456' 4431 207 693 245

Num ber of banks

1915 558 351 997 537 526 427 215 803 212

1920 612 348 1,125 556 676 420 249 1,037 188

1923 446 459 1,071 561 681 357 266 968 182

1925 3812 393 943 642 611 381 258 939 172

1930 3222 2782 7622 5932 0 806 245 625 171

Insurance ends 1923 - 1925 - 1929 - - 1930 _
Num ber of failures

up to 1920 17 4

up to 1921 293 3 51 12 5 11 2 20 5

1920-1922 17 6 0

1920-1923 68 7

1920-1925 98* 14

1922-1924 106 27 44 6 42 12 4 58 11

1924-1926 35 10 2

1921-1930 329 31

Percent failing5

up to 1920 1.8 0.8

up to 1921 4.8 0.9 5.1 2.3 0.9 2.4 0.9 2.6 2.4

1920-1922 2.5 1.4 0 . 0

1920-1923 12.5 1.7

1920-1925 9.1 2.4

1922-1924 24.1 6.1 4.1 1.1 5.9 3.0 1.5 6.0 6.1

1924-1926 5.3 2.6 0.7

1921-1930 38.5 18.2

'Data are fo r 1912. 
in su ra nce  no longer in effect.
"95 banks closed, but 66 were reorganized w ith  no loss to  the insurance fund.
*150 banks closed, but 52 were reorganized w ith  no loss to  the insurance fund.
"Percent o f banks fa iling  is defined as the num ber o f failures divided by the average num ber o f banks in existence during the period. 
SOURCE: A n n u a l R e p o rts , U.S. Com ptro ller o f the Currency, 1909-1930; A ll  B a n k  S ta tis tic s : U .S ., 1 89 6 -1 9 5 5 , Board o f Governors; Robb, The  
G u a ra n ty  o f  B a n k  D e p o s its ; A n n u a l  R e p o rt, 1956, Federal Deposit Insurance Corporation, pp. 66-70.
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By not endeavoring to reimburse deposi
tors until after the liquidation of bank assets, 
the legislation failed to provide effective pro
tection of the payments system. Liquidity 
crises are aggravated by delaying depositors’ 
access to liquid resources. Moreover, when 
ultimate reimbursement is not certain, delays 
reduce the expected value of protection (and 
depositors’ current net worth).

The key regulatory provisions intended to 
enhance soundness included: limitation of 
membership to banks in operation for at least 
one year; limitation of interest on deposits to 3 
percent; a maximum deposit-to-capital ratio of 
ten; and double liability for bank stockholders 
(which had a similar effect to doubling the 
capital requirement). Perhaps most important, 
the law threatened to withdraw deposit insur
ance from banks found to be violating these 
regulations. This created an incentive for 
depositors to be concerned about the operation 
of the bank and thus discouraged bank viola
tions of regulations, since offending banks 
would find it difficult to attract depositors.

Early growth under the voluntary Kansas 
plan was moderate compared to that of Okla
homa, and followed earlier trends, indicating 
less potential for abuse of insurance protec
tion. In the five years prior to the legislation 
state banks increased from 572 to 778; from 
1909 to 1914 their number (insured and unin
sured) had risen to 932. Still, state-system 
growth was large relative to the national banks 
which showed virtually no growth in number 
or assets from 1909 to 1914.

The wartime boom of wheat and livestock 
prices initially masked the higher riskiness of 
insured banks’ portfolios. As Table 3 shows, 
the percentage of failures from 1909 to 1921 
was 0.9 for both insured and national banks. 
Uninsured state banks had a higher failure rate, 
but this seems due to the selection bias of the 
system, which excluded banks until they had 
been in operation for a year. Non-member 
state banks tended to be smaller and younger 
and, hence, more vulnerable. As farm in
comes declined and borrower losses mounted, 
however, the insured-bank failure rate rose.

By 1925 healthy insured banks were leav
ing the system at a rapid rate, and by the end 
of 1926 only a handful remained. From 1922 
to 1924, 5.9 percent of insured banks failed, 
compared with 3.0 percent of uninsured state

banks, and 1.5 percent of national banks.
From 1924 to 1926, 5.3 percent of insured 
banks failed, compared with 2.6 percent of 
other state banks and 0.7 percent of national 
banks.

In 1929 the insurance legislation was 
repealed with $7.2 million in outstanding 
claims.43 While the regional agricultural crisis 
of the 1920s triggered the demise of the sys
tem, as in Oklahoma the relative failure expe
riences of national banks, non-participating 
state-chartered banks, and insured banks indi
cate that excessive risk-taking and adverse 
selection increased the fragility of the insured 
system. As one would expect, loan risk 
differentials became increasingly visible dur
ing bad times.

The Nebraska law came into full force in 
July 1911. In most respects Nebraska fol
lowed the lead of Kansas. However, unlike 
Kansas, membership was compulsory for state- 
chartered banks. Thus adverse selection was 
less of a problem in Nebraska than in Kansas.

Apparently bankers found the system 
attractive. From 1911 to 1914, the number of 
state banks rose from 661 to 910, and the as
sets of state banks tripled. Over the same 
period, the number of national banks declined 
from 246 to 191.

As in Kansas and Oklahoma, the greater 
risk-taking of the insured banks became in
creasingly visible in Nebraska as agricultural 
income fell. As Table 3 shows, from 1911 to 
1924 the failure rates of state and national 
banks were virtually identical. As falling 
incomes became translated into bank loan 
losses, the state bank failure rate rose dramati
cally relative to the national bank rate. From 
1921 to 1930, 38.5 percent of average state 
bank membership failed, compared to 18.2 
percent of national banks. Declining member
ship from 1922 to 1930 contributed to the high 
state failure rate in the 1920s, but most of the 
difference was due to the greater risk-taking of 
state banks. The Nebraska law was repealed 
in 1930 with $20 million in unpaid depositor 
claims.44

The Texas system began operation in 
January 1910. Texas legislators tried to avoid 
the problems of Oklahoma’s early experience 
by limiting deposits to between five and ten 
times capital. Special assessments were lim
ited to a maximum of 2 percent of deposits per
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year. As in Oklahoma, the Texas law provided 
for immediate payment of depositors at failed 
banks. Although the Texas statute did not 
limit interest on deposits, it restricted coverage 
to deposits receiving no interest.

A unique feature of the Texas law was the 
establishment of two separate deposit insur
ance systems. Banks could either join the 
guarantee fund, or opt for a different plan in 
which they would secure insurance privately 
and place the private bond with the state au
thorities. In the second plan, insurance could 
take the form of “a bond, policy of insurance, 
or other guaranty of indemnity in an amount 
equal to their capital stock.” In no case, how
ever, could the amount of the bond be lower 
than one-half of average deposits for the pre
ceding year.45 Once banks had joined, the law 
did not permit them to switch from one plan to 
the other. The potential benefits of free-riding 
and the opportunity costs of investing in bonds 
seem to have favored the guaranty plan over 
the bond plan or national charters. Some 541 
banks joined the guaranty system, while only 
43 joined the bond plan in the first year.

Predictably, the Texas plan suffered the 
same problems as that of Oklahoma. Initially, 
growth was rapid. From 1908 to 1912, state 
banks increased in number from 506 to 878, 
while national charters fell from 533 to 515. 
But the combination of lax regulation and 
enforcement and the potential for moral 
hazard undermined the system. The problems 
in Texas came earlier than those in Kansas. 
Texas, like Oklahoma, was a cotton-producing 
state, and suffered from the poor harvests 
and falling prices of cotton from 1913 to 
1915. Texas also followed Oklahoma’s ex
ample in admitting many newly organized 
banks into the insured system with minimal 
examination.46 From 1910 to 1920 the failure 
rate among member banks was 1.8 percent, 
while the failure rate for national banks was 
0.8 percent.

The fund managed to reimburse depositors 
at 17 failed banks in full from 1910 to 1920. 
However, as Table 3 shows, there was a steady 
migration of members to the national system. 
When the fall in agricultural prices came in 
the 1920s, the insurance system was unable to 
support deposits of failed banks. From 1920 to 
1925, 9.1 percent of insured banks failed, 
while 2.4 percent of national banks failed.

Under the pressure of surviving banks that did 
not wish to bear the burden of other bank’s 
failures, the legislature allowed banks to 
switch to the bond plan in 1925, leaving out
standing depositors’ claims of $15 million, 
which were gradually repaid by special assess
ments on remaining banks.47 As in the other 
states, the agricultural crisis, combined with 
excess risk-taking and adverse selection, dealt 
the guaranty fund its final blow.
Repeating the m istakes o f the past 

With respect to supervision, these later 
systems differed in the extent to which bankers 
participated in appointing, or served as, regu
lators. In no state were banks given as domi
nant a role as in the three successful pre-Civil 
War systems, but in several cases there was a 
conscious effort to insulate bank supervision 
from political considerations by appointing 
bankers to state banking boards. For example, 
in its early years Oklahoma witnessed a politi
cally motivated bank closure of a solvent insti
tution, and a politically motivated intervention 
of the Governor to protect a member bank. In 
1913, the legislature changed the composition 
of the state’s banking board to limit such po
liticizing and give a greater role to member 
banks.48 South Dakota and Washington fol
lowed Oklahoma’s example, as shown in 
Table 2.

In part, the desire to include bankers on 
the supervisory boards reflected a belief that 
bankers would find it in their interest to pro
mote supervision and monitor one another.
This belief was based in part on the successful 
self-regulating clearing houses that existed at 
the time. Regulators were surprised to find, 
however, that members of the insurance sys
tem had little interest in monitoring one an
other or reporting on misconduct under the 
insurance systems. Robb writes that:

O n e  o f  th e  f a s c i n a t i n g  a r g u m e n t s  f o r  b a n k  
g u a r a n ty  w a s  th a t , i f  a l l  b a n k s  w e r e  r e q u ir e d  
t o  c o n t r ib u t e  to w a r d  a  fu n d  w i t h  w h ic h  to  
m e e t  l o s s e s ,  th e  h o n e s t  a n d  c o n s e r v a t iv e  
b a n k s  w o u ld  k e e p  w a t c h  o n  th e  r e c k l e s s  a n d  
d i s h o n e s t ,  a n d  th a t  t h e  i n s i d e  p r e s s u r e  w o u ld  
f o r c e  th e  r a s c a ls  o u t  o f  b u s i n e s s .  P r a c t ic a l ly  
e v e r y  f a i lu r e  in  O k la h o m a ,  T e x a s ,  a n d  K a n 
s a s  h a s  b e e n  c a u s e d  b y  i n c o m p e t e n c y  o r  
d i s h o n e s t y ,  a n d  t h e r e  i s  n o t  a  c a s e  o n  r e c o r d  
w h e r e  a n o t h e r  b a n k e r  h a s  r a is e d  h i s  f i n g e r  
a g a in s t  th e  p r o c e e d i n g s 49
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Robb goes on to argue that in many cases 
banks did not inform regulators of fraudulent 
practices about which they clearly had 
information.

How can one explain the absence of inter
bank monitoring in this period and the indif
ference of bankers to each other’s behavior, 
even when they were involved in the supervi
sory system? Certainly, the difference in the 
success of pre-Civil War and later self-regula- 
tion was not due to differences in enforcement 
power, as the later authorities had as much 
power to close and liquidate banks as did those 
in Ohio, Indiana, and Iowa.

The difference, it seems, can be traced to 
the incentives provided by a mutual guarantee 
system of a small number of banks, as con
trasted with a fixed-fee system of a large num
ber of banks. In the pre-Civil War mutual- 
guarantee states, banks had both the authority 
and the incentive to keep a close eye on their 
neighboring banks and to identify and put a 
stop to unsound practices early on. Under the 
limited assessment programs of the early 20th 
century, incentives to monitor and enforce 
were far less, since the cost of a bank’s choos
ing not to monitor its neighbor was bounded 
by the maximum annual assessment. Further
more, even if the premium was below the 
maximum allowed by law, the effect of any 
one bank’s behavior on the assessment was 
likely to be small in a system with hundreds of 
banks.
Building a deposit insurance system  
th a t w orks

Adverse selection and moral hazard are 
more than theoretical constructs; deposit insur
ance systems that failed to deal effectively 
with these problems were undone by them. 
Banks vary with respect to their abilities and 
opportunities (hence the potential for adverse 
selection), and they have latitude in choosing 
among investments of different risk character
istics (hence moral hazard). When alternatives 
to membership exist or entry and exit are per
mitted on a voluntary basis, adverse selection 
becomes pronounced. Without proper safe
guards against excessive risk-taking, banks 
will choose to free-ride on collective deposit 
insurance.

Excess risk-taking that accompanies 
poorly designed insurance schemes is not as

visible during good times when risky invest
ments yield high returns. During bad times, 
however, when risky investments collapse, the 
riskiness of insured banks’ portfolios reveals 
itself. Policymakers should not infer, there
fore, that bank failures are “exogenous” to 
bank behavior just because they occur during 
bad times. Neither should they conclude that 
risk-taking is solely a response to bad times. It 
is likely that insured banks will take on riskier 
loans during bad times, since such loans offer 
the potential to avoid failure at little cost for 
the owners of a bank that already faces likely 
liquidation; but without assuming an ex ante 
bias toward risk on the part of many insured 
banks, one cannot explain the relative failure 
differences observed in the post-1907 period 
between state and national banks at the onset 
of adverse real shocks.

For deposit insurance to be effective, of 
course, it must do more than preserve the sol
vency of its members—it must protect the 
payments system from liquidity crises. A 
limited fund with upper bounds on emergency 
contributions will not prevent an economy
wide run. Only substantial borrowing power 
with a credible future asset stream to back it 
up or a mutual guarantee commitment among 
banks can provide the credibility needed to 
prevent systemic runs. Also, the resources of 
the system must be sufficiently liquid to meet 
large short-run withdrawals.

There are also lessons concerning effec
tive and efficient supervision of banks. Self
regulation of banks, in privately organized 
clearing houses and in state-run mutual guar
antee systems, worked very well. It aligned 
the incentives to monitor, the authority to 
monitor, and the ability to use information to 
the advantage of the system as a whole 
through disciplinary action and early closure 
or reorganization to reduce exposure to risk. 
Moreover, it established an efficient system in 
which those with a comparative advantage in 
gathering and interpreting information and 
deciding on bank closure and reorganization 
policy, actually performed those functions.50

History does not provide adequate guid
ance concerning the optimal size of self-regu
lating organizations. On the one hand, when 
an insurance system is confined to a few banks 
in a small area, each bank has a strong incen
tive to monitor other banks and report unusual
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The panic of A .D . 33
A  f e w  m o n t h s  a f t e r  t h e  p a n ic  o f  1 9 0 7 ,

M o o d y’s M agazin e  p u b l i s h e d  a n  a c c o u n t  b y  A .  W .  
F e r r in  o f  a n  e a r l i e r  p a n ic ,  th a t  o f  a .d . 3 3 ,  w h ic h  
b r o u g h t  t h e  s o p h i s t i c a t e d  f i n a n c i a l  a n d  b u s i n e s s  
w o r ld  o f  R o m e  t o  t h e  b r is k  o f  d is a s t e r .  T o  th e  
b u s i n e s s m e n  a n d  i n v e s t o r s  o f  1 9 0 8 ,  t h e  t a le  m u s t  
h a v e  b e e n  s ta r t l in g  in  i t s  p a r a l le l s .  It i s  s t i l l  in 
s t r u c t iv e ;  h e r e  i s  t h e  s to r y :

A s  w i t h  m o s t  p a n i c s ,  t h e  c a u s e s  w e r e  n o t  
o b v i o u s .  A b o u t  a  y e a r  b e f o r e ,  th e  f ir m  o f  S e u t h e s  
&  S o n  o f  A le x a n d r i a ,  l o s t  t h r e e  r ic h ly  la d e n  s p ic e  
s h ip s  o n  t h e  R e d  S e a  in  a  h u r r ic a n e .  T h e ir  v e n t u r e s  
in  t h e  E t h io p ia n  c a r a v a n  tr a d e  a l s o  w e r e  u n p r o f i t 
a b le ,  o w i n g  t o  a  f a l l i n g  m a r k e t  in  o s t r i c h  f e a t h e r s  
a n d  i v o r y .  R u m o r s  th a t  t h e y  w e r e  i n s o l v e n t  w e r e  
c ir c u la t e d  in  R o m e .  A  l i t t l e  la te r  t h e  w e l l - k n o w n  
h o u s e  o f  M a lc h u s  &  C o .  o f  T y r e ,  w i t h  b r a n c h e s  a t  
A n t io c h  a n d  E p h e s u s ,  s u d d e n ly  b e c a m e  b a n k r u p t  a s  
t h e  r e s u l t  o f  a  s t r ik e  a m o n g  t h e ir  P h o e n i c i a n  w o r k 
m e n  a n d  t h e  d e f a l c a t i o n  o f  a  t r u s te d  m a n a g e r .  It 
w a s  le a r n e d  th a t  t h e  g r e a t  R o m a n  b a n k in g  h o u s e  o f  
Q u in t u s  M a x im u s  &  L u c i u s  V i b o  h a d  lo a n e d  h e a v 
i l y  t o  b o t h  S u e t h e s  a n d  M a lc h u s .  T h e  d e p o s i t o r s  o f  
M a x im u s  &  V i b o  b e g a n  a  r u n  o n  t h e  b a n k  a n d  
d is tr u s t  s p r e a d  t h r o u g h o u t  t h e  V i a  S a c r a  ( t h e  R o 
m a n  W a l l  S t r e e t ) ,  w i t h  t h e  r u m o r  th a t  t h e  s t i l l  
la r g e r  h o u s e  o f  P e t t iu s  B r o t h e r s  w a s  i n v o l v e d  w it h  
M a x im u s  &  V i b o .

T h e  t w o  th r e a t e n e d  e s t a b l i s h m e n t s  m ig h t  h a v e  
p u l le d  t h r o u g h  h a d  t h e y  b e e n  a b le  t o  r e a l i z e  o n  
t h e ir  o t h e r  s e c u r i t i e s .  U n f o r t u n a t e ly  th e  P e t t i i  h a d  
p l a c e d  m u c h  o f  th e ir  d e p o s i t s  in  l o a n s  a m o n g  th e  
B e lg i a n s .  In  n o r m a l  t i m e s  s u c h  l o a n s  c o m m a n d e d

a  v e r y  p r o f i t a b le  in t e r e s t ,  b u t  a  r e b e l l io n  a m o n g  th e  
s e m i - c i v i l i z e d  B e l g i a n s  h a d  c a u s e d  t h e  g o v e r n m e n t  
t o  d e c r e e  a  t e m p o r a r y  s u s p e n s i o n  o f  p r o c e s s e s  fo r  
d e b t .  T h e  P e t t i i  w e r e  t h e r e f o r e  u n a b le  t o  l iq u id a t e .  
M a x im u s  &  V i b o  c l o s e d  th e ir  d o o r s  f ir s t  b u t  P e t t iu s  
B r o th e r s  s u s p e n d e d  t h e  s a m e  a f t e r n o o n .  T h e r e  
w e r e  g r a v e  r u m o r s  th a t  o w i n g  t o  th e  in t e r la c in g  o f  
c r e d i t  m a n y  o t h e r  b a n k s  w e r e  i n v o l v e d .

T h e  c r i s i s  m ig h t  s t i l l  h a v e  b e e n  l o c a l i z e d  a t  
R o m e  b u t  f o r  a  n e w  a n d  v e r y  s e r io u s  fa c to r .  T h e  
S e n a t e ,  in  a  l a u d a b le  d e s ir e  t o  r e v i v e  d e c l i n i n g  
I ta l ia n  a g r ic u l t u r e  h a d ,  w i t h  t h e  c o n s e n t  o f  th e  
E m p e r o r ,  o r d e r e d  o n e - t h ir d  o f  e v e r y  S e n a t o r ’s  
c a p i t a l  to  b e  i n v e s t e d  in  la n d s  in  I ta ly .  F a i lu r e  to  
o b e y  t h is  l a w  w a s  p u n is h a b le  w i t h  h e a v y  p e n a l t i e s .  
T h e  t im e  f o r  c o m p l ia n c e  w i t h  t h e  d e c r e e  h a d  a l 
m o s t  e x p ir e d ,  w h e n  m a n y  r ic h  S e n a t o r s  a w o k e  to  
th e  f a c t  th a t  t h e y  h a d  b a r e ly  t i m e  t o  e f f e c t  th e  
r e q u ir e d  r e l o c a t i o n  o f  th e ir  f u n d s  a n d  a v o i d  th e  
w r a th  o f  th e  l a w .  T o  o b t a in  c a p i t a l  t o  b u y  la n d  it  
w a s  n e c e s s a r y  f o r  t h e m  t o  c a l l  in  a l l  t h e ir  p r iv a te  
l o a n s  a n d  t o  d r a w  d o w n  t h e ir  b a l a n c e s  a t th e ir  
b a n k e r s . P u b l iu s  S p in t h e r ,  f o r  in s t a n c e ,  n o t i f i e d  
B a lb u s  &  O l l i u s  th a t  t h e y  m u s t  p a y  h im  b a c k  th e  
3 0 , 0 0 0 , 0 0 0  s e s t e r c e s  ( $ 1 , 3 5 0 , 0 0 0 )  h e  h a d  d e p o s i t e d  
w it h  th e m  t w o  y e a r s  b e f o r e .  T w o  d a y s  la te r  B a lb u s  
&  O l l i u s  c l o s e d  th e ir  d o o r s .

T h e  s a m e  d a y  a  n o t i c e  in  th e  A c t a  D i u m a ,  th e  
o f f i c i a l  g a z e t t e  p o s t e d  d a i l y  in  t h e  F o r u m , r e p o r te d  
th e  s u s p e n s i o n  o f  t h e  g r e a t  C o r in t h ia n  b a n k  o f  
L e u c ip p u s ’ S o n s .  A  f e w  d a y s  la t e r  c a m e  w o r d  th a t  
a  b ig  b a n k  in  C a r t h a g e  h a d  s u s p e n d e d .  O n  r e c e ip t  
o f  t h i s  a la r m in g  in f o r m a t io n ,  a l l  th e  s u r v iv in g

activities to the supervisory authority, because 
it shares significantly in the costs of failing to 
do so. As a system becomes wider in its 
range, the costs of monitoring other members 
rises, and the benefits from identifying unsafe 
or dishonest bank practices fall with the num
ber of banks participating. On the other hand, 
there are advantages to a wider geographical 
range of coverage that follow from inter
regional connections in the payments system 
and opportunities for diversification.

The geographical range of clearing house 
members was governed by the private interests 
of member banks, and did not adequately take 
into account the public benefits of expanded 
coverage. The range of coverage of the vari
ous state systems was limited by state borders.

A challenge for applying the lessons of the 
past is constructing a system which is national 
in its protection of the payments system and 
diversification of risk, but decentralized in its 
self-regulation. Below I explore how this 
might be achieved.
Restructuring deposit insurance

There are two valid reasons that guide the 
desire for insurance of bank obligations: pro
tecting scarce information capital contained in 
the banking system (thereby maintaining the 
flow of credit to information-intensive borrow
ers) and preserving the payments system. It is 
quite possible that deposit insurance is no 
longer the best way to achieve these objec
tives. Unfettered interstate branch banking
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b a n k in g  h o u s e s  in  t h e  V i a  S a c r a  g a v e  n o t i c e  th a t  
t h e y  w o u ld  e n f o r c e  t h e  t i m e  c la u s e  o n  a l l  d e p o s i t s .  
T h e  a r r iv a l  o f  t h e  c o m  f l e e t  f r o m  A l e x a n d r ia  t e m 
p o r a r i ly  r e l i e v e d  t h e  s i t u a t io n ,  b u t  im m e d ia t e l y  a f 
t e r w a r d s  c a m e  t h e  n e w s  th a t  t w o  b a n k s  in  L y o n s  
a n d  o n e  in  B y z a n t i u m  w e r e  in  t r o u b le .  F r o m  th e  
p r o v in c ia l  t o w n s  in  I t a ly  a n d  t h e  f a r m in g  d i s t r i c t s ,  
w h e r e  c r e d i t o r s  h a d  l o n g  a l l o w e d  th e ir  l o a n s  t o  r u n  
a t p r o f i t a b le  in t e r e s t  b u t  w e r e  n o w  s u d d e n ly  c a l l i n g  
t h e m  in ,  a r o s e  c r i e s  o f  d i s t r e s s  a n d  t i d i n g s  o f  b a n k 
r u p tc y  a f t e r  b a n k r u p t c y .  A f t e r  t h i s  n o t h in g  s e e m e d  
a b le  t o  c h e c k  t h e  p a n ic  a t  R o m e .  O n e  b a n k  c l o s e d  
a f te r  a n o th e r .  T h e  l e g a l  1 2 %  r a te  o f  in t e r e s t  w a s  
s e t  a t n a u g h t  b y  a n y  lu c k y  m a n  w i t h  r e a d y  m o n e y  
t o  l e n d .  C o u r t s  w e r e  c r o w d e d  w i t h  c r e d i t o r s  d e 
m a n d in g  t h e  s e i z u r e  a n d  s a l e  b y  a u c t io n  o f  d e b t o r s ’ 
h o u s e s ,  s l a v e s ,  s t o c k s  o r  fu r n itu r e ;  b u t  t h e  a u c t io n s  
w e r e  t h in ly  a t t e n d e d ,  n o b o d y  h a d  a n y  m o n e y  t o  b u y  
a n y t h in g .  V a l u a b l e  v i l l a s  a n d  r a c in g  s t u d s  w e n t  fo r  
a  s o n g .  M e n  o f  e x c e l l e n t  c r e d i t  a n d  s e e m i n g  f o r 
t u n e s  w e r e  r e d u c e d  t o  b e g g a r s .

T h e  p a n ic  w a s  s p r e a d in g  a l l  t h r o u g h  t h e  E m 
p ir e  a n d  t h r e a t e n in g  s u s p e n s i o n  o f  a l l  c o m m e r c e  
a n d  in d u s tr y  w h e n  G r a c c h u s ,  t h e  p r a e to r , b e f o r e  
w h o m  m o s t  o f  t h e  b a n k r u p t c y  c a s e s  w e r e  b e in g  
t r ie d ,  s o u g h t  h e l p  f r o m  t h e  S e n a t e  w h ic h ,  a f t e r  a  
h u r r ie d  d e b a t e ,  d i s p a t c h e d  a  f a s t  m e s s e n g e r  t o  th e  
E m p e r o r  T ib e r i u s  w h o  w a s  t a k in g  a  v a c a t io n  at  
C a p r i .

W h i l e  C a e s a r ’s  r e p ly  w a s  a w a i t e d  R o m e  h e ld  
i t s  b r e a th . In  f o u r  d a y s  t h e  m e s s e n g e r  r e tu r n e d .
T h e  S e n a t e  a s s e m b le d  w i t h  in c r e d ib le  c e l e r i t y .  A  
v a s t  c r o w d  in  w h ic h  s l a v e s  a n d  m i l l i o n a i r e s  r u b b e d

e l b o w s  f i l l e d  th e  F o r u m  w h i l e  t h e  E m p e r o r ’s  le t t e r  
w a s  r e a d , f ir s t  t o  t h e  S e n a t e ,  a n d  t h e n  f r o m  th e  
o p e n  R o s t r u m  t o  t h e  w a i t i n g  t h r o n g .  T h e  s i t u a t io n  
r e m in d s  o n e  o f  O c t o b e r  2 4 ,  1 9 0 7 ,  w h e n  N e w  Y o r k  
b a n k e r s  a n d  b r o k e r s ,  w i t h  c a l l  m o n e y  u n o b t a in a b le ,  
s t o o d  o n  t h e  s t e p s  o f  J. P . M o r g a n ’s  o f f i c e  a w a i t in g  
w o r d  o f  th e ir  f a t e  f r o m  t h e  a r b ite r  o f  A m e r ic a n  
f i n a n c e .

T h e  s o l u t i o n  o f  t h e  c r i s i s  b y  T i b e r iu s  w a s  
s im i la r  to  th a t  m a d e  b y  t h e  U n it e d  S t a t e s  T r e a s u r y  
D e p a r t m e n t  t h r o u g h  J . P . M o r g a n  &  C o .  o n  th e  
f a t e fu l  d a y  o f  t h e  1 9 0 7  p a n ic .  S e c r e t a r y  C o r t e ly o u ,  
it  w i l l  b e  r e m e m b e r e d ,  d e p o s i t e d  $ 1 9 , 0 0 0 , 0 0 0  in  
th e  N e w  Y o r k  b a n k s ,  a n d  J . P . M o r g a n  &  C o .  
l o a n e d  $ 2 5 , 0 0 0 , 0 0 0  a t 1 0 % , b r e a k in g  t h e  d e a d l o c k .  
S i m i la r l y ,  th e  E m p e r o r  T i b e r iu s  o r d e r e d  t h e  d i s t r i 
b u t io n  o f  1 0 0 , 0 0 0 , 0 0 0  s e s t e r c e s  f r o m  t h e  I m p e r ia l  
T r e a s u r y  a m o n g  r e l ia b le  b a n k e r s ,  t o  b e  lo a n e d  to  
n e e d y  d e b t o r s ,  n o  in t e r e s t  t o  b e  c o l l e c t e d  f o r  th r e e  
y e a r s .  H e  a l s o  s u s p e n d e d  t h e  d e c r e e  f o r c i n g  th e  
in v e s t m e n t  o f  S e n a t o r ia l  c a p i t a l  in  la n d .

T h e  G o v e r n m e n t ’s  a c t io n  s t e m e d  t h e  t id e  a n d  
p r iv a t e  b a n k e r s  s o o n  b e g a n  t o  o f f e r  m o n e y  a t r e a 
s o n a b l e  r a te s . D i s p a t c h e s  f r o m  A l e x a n d r ia ,  
C a r th a g e  a n d  C o r in t h  i n d ic a t e d  th a t  t h e  p a n ic  h a d  
b e e n  s t o p p e d  t h e r e . T h e  V i a  S a c r a  r e s u m e d  it s  
n o r m a l  a s p e c t .  A  f e w  b a n k in g  h o u s e s  a n d  in d iv i d u 
a l s  n e v e r  r e c o v e r e d ,  b u t  t h e  m a j o r it y  e s c a p e d  p e r 
m a n e n t  s u s p e n s i o n  a n d  th e  p a n ic  o f  a .d . 3 3  p a s s e d  
in t o  h a l f  f o r g o t t e n  h is t o r y .

may provide a better approach for maintaining 
the smooth functioning of the payments sys
tem and eliminating the risk of bank runs.

Some advocates of deposit insurance re
form propose limiting insurance to a narrowly 
defined monetary deposit backed by “marked- 
to-marketable” securities.51 While such a sys
tem would insulate the money supply from 
financial disturbances, it would not protect the 
banking system and the supply of commercial 
credit from liquidity crises. Commercial lend
ing is likely still to be financed by short-term 
claims, and the potential for disintermediation 
and credit contraction still would exist.52 If, 
for economic or political reasons deposit insur
ance is to continue, the historical record offers 
some insight into how to protect against moral

hazard and adverse selection. Under the three 
successful mutual-guarantee insurance systems 
of the pre-Civil War period and, to a lesser 
extent, private clearing houses, banks worked 
to establish firm guidelines on portfolio com
position, reserve holdings, loan practices, and 
capital. They also participated in enforcing 
these regulations and were far more successful 
in doing so than were government-appointed 
regulators. This approach worked because 
banks were adept at restricting risk-taking and 
at identifying least-cost regulatory structure 
(the optimal combination of reserve require
ments, risk-based insurance premiums, capital 
and subordinated debt requirements, etc.). 
Because of their constant contact with neigh
boring banks, they also were in an excellent
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position to monitor each other. The key to 
establishing an incentive-compatible deposit 
insurance system may well be to give banks 
expanded authority in regulating themselves as 
a group.

Expanding the authority of banks to deter
mine and enforce their own regulations, of 
course, will only be successful if individual 
banks have an incentive to establish and en
force regulations that are in the collective 
interest of the system. The difficulty here is 
that when the insured system becomes very 
large, the benefits to any individual bank from 
monitoring its neighbors become small relative 
to the costs of doing so, because the reduction 
in each bank’s risk exposure is not much af
fected by any one bank’s monitoring behavior.

The solution to this problem may be a 
two-tier regulatory system of deposit insurance 
in which the government provides national 
protection, but relies on local incentives to 
monitor.53 By making insurance premiums for 
banks in any region depend on the failure 
experience of their neighbors, for example, the 
government can make monitoring incentive- 
compatible. The size of such a basic region 
would have to be large enough to preclude 
collusion by a handful of banks and small

enough to encourage only low-cost monitors to 
do the monitoring (say, one or two groups per 
state on average), and the conditional increase 
in the insurance premium would have to be 
large enough to make monitoring worth
while.54 Collusive behavior among members 
of groups can be further discouraged by allow
ing geographical overlap and, hence, competi
tion among groups.

Some regulations governing banks (in
cluding the geographic limits on bank groups) 
could be determined at the national level by a 
mainly bank-appointed commission, and other 
regulations might be allowed to vary at the 
level of the individual groups.

A successful self-regulating system of 
bank liability insurance is much more than a 
pipedream; it is the mechanism that character
izes the only successful liability insurance 
systems in the historical record. The deposit 
insurance lawmakers of the post-1907 period 
failed to learn from the pre-Civil War experi
ence and, hence, repeated the mistakes of 
insufficient and delayed coverage of bank 
deposits and promoted systemic insolvency 
through moral hazard and adverse selection. 
The goal of this paper has been to help current 
policymakers start paying attention to history.
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