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Is a Weak Dollar 
Inflationary? 

Roberto Chang 
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J T ince the early seventies, the U.S. dollar has been allowed to float 
^ ^ freely. What this means, in practiee, is that the U.S. government 

has abstained, for the most part, from intervening in the markets 
| W for foreign exchange, thus letting market forces determine the val-
^ « X lie of the dollar relative to other currencies. An important and 

well-known fact associated with floating is that exchange rates have become 
extremely volatile and difficult to explain, let alone to predict.1 The fluctua-
tions of the dollar-yen rate since the start of the current Mexico crisis provide 
an excellent example of this volatility. On December 20, 1994, the dollar was 
selling for 100 yen. Five months later, its value had fallen to 81 yen. And by 
October 1995 the dollar had bounced back to sell at above 100 yen. 

The dollar 's erratic behavior has stimulated a lively debate in academic 
and policy circles over what the government ' s response should be. Some 
people argue that the government should intervene systematically in foreign 
exchange markets to stabilize the dollar. These people tend to emphasize that 
exchange rate fluctuations are costly. In particular, they claim that a dollar 's 
devaluation, by pushing up the dollar prices of internationally traded goods, 
is an important cause of inflation.2 

Others, while not necessarily approving of foreign exchange intervention, 
accept the premise that the dollar is a major force behind inflation. They ar-
gue, however, that controlling inflation requires a monetary policy that reacts 
to movements of the dollar, becoming more contractionary (other things be-
ing equal) when the dollar falls.3 
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It is clear that, whatever the view on intervention, 
the ques t ion of the ex ten t to which e x c h a n g e rate 
movements are inflationary is crucial to the formula-
tion of public policy.4 There is a theoretical assump-
t ion that a reduc t ion in the e x c h a n g e va lue of the 
dollar causes prices of imported goods to increase, 
thus fostering inflation. But whether this reaction in 
fact occurs and whether dollar changes have a quanti-
tatively important effect on inflation are, in the end, 
subtle empirical issues. 

This article will examine the empirical relationship 
between dollar movements and inflation in the United 
States.5 Historical evidence suggests that a falling dol-
lar causes inflat ion to increase but by a very small 
amount. Hence, while a weak dollar is indeed inflation-
ary, the inflationary effects of the dollar, except in rare 
instances, are too small to warrant an activist policy re-
sponse.6 

The article also discusses why the inflationary ef-
fects of a weak dollar are so small. One possible an-
swer is that when the dol lar deprecia tes , sellers of 
traded goods may choose not to increase prices in re-
sponse but to reduce their profit margins instead.7 This 
possibility, called pricing to market, has been the sub-
ject of intense research recently and is reviewed in 
some detail. 

A First Look at Exchange Rates and 
Inflation Data 

The discussion begins by examining some facts re-
lated to the behavior of inflation and exchange rates, an 
exercise that will help dispose of some preconceptions 
and set the stage for more detailed discussion later. 
Chart 1 tracks the U.S. price level and the value of the 
U.S. dollar f rom January 1973, when the policy of al-
lowing the dollar to float was initiated, to May 1995. 

The measure of the price level used is the Consumer 
Price Index (CPI). The most salient feature of the CPI 
over the period depicted is that it increased steadily. 
This reflects the well-known fact that inflation during 
this period was positive. The value of the dollar is mea-
sured by the Federal Reserve Bank of Atlanta's dollar 
exchange rate index, which is essentially a weighted 
average of the exchange rate of the U.S. dollar vis-à-
vis the currencies of its trading partners. The index is 
defined so that an increase indicates that the dollar is 
appreciating on a multilateral basis. As Chart 1 shows, 
the most striking aspect of the dollar 's behavior during 
the 1973-95 period is the spike centered at 1985, which 
illustrates the enormous appreciation of the dollar in 
the early eighties fol lowed by the equally enormous 

Chart 1 
U.S. Price Level and the Dollar Value, 1973-95 

January 1983=100 

Source: Bureau of Labor Statistics and the Federal Reserve Bank of Atlanta. 
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dollar depreciation after the so-called Plaza Agreement 
in September 1985.8 

Chart 1 contains the important lesson that the price 
level and the exchange rate behave very different ly 
and, in particular, that even huge dollar movements 
seem to have little effect on inflation. If it is true that a 
fall in the dollar results in price increases for foreign 
goods and hence an increase in inflation, then the dra-
mat ic dol lar apprec ia t ion be tween 1979 and 1985 
would have been accompanied by a noticeable fall in 
inf lat ion. However , the CPT series shows only one 
small change in the direction of inflation, after 1982. 
Conversely, a large and quick dollar devaluation such 
as that between 1985 and 1988 would be expected to 
make prices of foreign goods more expensive, thus fos-
tering inflation; however, the rate of CPI inflation for 
those years shows essentially no response. 

Chart 1 focuses on the behavior of the levels of the 
dollar value and the CPI. However, there may be a re-
lationship not between the levels of the CPI and the 
dollar but rather between their rates of change—that is, 
between the CPI inflation rate and the rates of dollar 
appreciation or devaluation. To examine this possibili-
ty, Chart 2 displays monthly inflation and appreciation 
or devaluation of the dollar, beginning in 1985. Infla-
tion is measured by the percentage change in the CPI 

while the percentage change in the Atlanta Fed index 
gives exchange rate appreciation. 

As the chart shows, inflation rates move fairly smooth-
ly and are positive in every month except two. During 
this period, consumer prices increased no more than 
two-thirds of 1 percent in any one month. In contrast, 
dollar fluctuations are erratic, there being no apparent 
correlation of CPI inflation and dollar changes.9 More-
over, the exchange rate movements are comparatively 
large, often more than 2 or 3 percent. A clear conclu-
sion f rom the chart is that changes in exchange rates 
exhibit much more variability than do monthly inflation 
rates. Taken together, Charts 1 and 2 strongly suggest 
that there is no obvious systematic relation between 
CPI inflation and dollar movements. But whether infla-
tion and the dollar are connected can only be con-
firmed or refuted by systematic econometric evidence, 
which will now be considered. 

Do Exchange Rate Movements 
Help Predict Inflation? 

If dollar movements cause inflation, today's dollar 
movements should be useful in predicting tomorrow's 

Chart 2 
Rates of Inflation and Dollar Appreciation/Devaluation, 1985-95 

Percent C h a n g e 

.04 

- . 0 4 

1985 1 9 8 7 1989 1991 

Source: Bureau of Labor Statistics and the Federal Reserve Bank of Atlanta. 

1 9 9 3 1 9 9 5 
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inflation. Hence it may be instructive to investigate 
whether the dollar and the CPI help forecast each other. 

The series for inflation and the value of the dollar 
displayed in Charts 1 and 2 can be used to conduct an 
econometric test of the hypothesis that dollar move-
ments help predict inflation. The test is performed by 
first computing a regression of inflation on its past val-
ues and past values of dollar changes and then testing 
w h e t h e r the r eg re s s ion c o e f f i c i e n t s of pas t do l la r 
changes are statistically different from zero.10 If they 
are not, then one concludes that past dollar movements 
provide no information for predicting inflation that adds 
to the information already contained in past values of 
inflation itself. This kind of test, first proposed by Clive 
W. Granger (1969), is known as a Granger test. 

Table 1 displays the results of applying the Granger 
test to data underlying Charts 1 and 2. The table dis-
plays the probability that past values of the variable giv-
en by the column entry are not helpful in predicting the 
current values of the variable given by the row entry. 
For example, the upper left entry shows that the proba-
bility that past inflation is not useful in predicting infla-
tion is essentially zero. The interpretation, therefore, is 
that past and current inflation rates do contain informa-
tion that can help in forecasting future inflation. 

Do dollar movements help predict inflation, or vice 
versa? Table 1 indicates that the probability that past 
dollar changes are not helpful in predicting inflation is 
less than 1 percent. In other words, one can be highly 
confident that past dollar movements contain useful in-
formation about current and future inflation. 

Table 1 
Granger Tests Applied to 

CPI Inflation and Dollar Changes 

Probabi l i ty t h a t . . . 

CPI Inflat ion Dol la r C h a n g e s 

d o e s not h e l p p r e d i c t . . 
CPI Inflat ion 0 . 0 0 0 0 . 0 0 8 
Dol lar C h a n g e s 0 . 2 0 7 0 . 0 0 0 

Each entry is an estimate of the probability that the column variable does not 
help predict the row variable once past values of the row variable are taken 
into account. 

Source: Based on the data underlying Charts 1 and 2. Computed by the author. 

In contrast, Table 1 shows that the probability that 
past values of CPI inflation are not useful in forecast-
ing exchange rates is more than 20 percent. This fairly 
large percentage is consistent with the well-known fact 
that exchange rates are highly unpredictable.11 

In short, Table 1 indicates that exchange rate move-
ments help in predicting inflation; there is a sense in 
which a weak dollar may be related to inflation. At the 
same time, inflation is not particularly helpful in fore-
casting exchange rates. It is important , however, to 
note that the fact that exchange rates help predict in-
flation does not mean that they are good predictors; 
further, these results do not say anything about how 
much future inflation is associated with, say, a 10 per-
cent dollar depreciation. 

In addition, saying that dollar movements are useful 
in forecasting inflation does not imply that the dollar 
is causing inflation. Looking more closely at what a 
Granger test is supposed to do may help clarify the 
distinction. Essentially, a Granger test asks whether 
movements in the dollar, say, precede movements in 
inflat ion—but precedence does not imply causation. 
In particular, asserting that dollar movements cause in-
f la t ion m o v e m e n t s impl ies that e l imina t ing do l la r 
movements would reduce the variability of inflation, a 
conclusion not warranted by a Granger test, which only 
establishes t ime precedence. To use Chr i s tophe r A. 
Sims's (1992) colorful analogy, the fact that the cock's 
crow precedes the sunrise does not imply that killing 
the bird would leave us in the dark. 

In fact, there are scenarios in which the dollar has 
no effect on inflation, yet dollar movements help pre-
dict inflation. Imagine, for instance, that both the dollar 
and inflation respond to a third variable, say, the feder-
al funds rate. Assume that an increase in the funds rate 
tends to be deflationary, albeit with some lags. Finally, 
assume that the dollar has no effect on inflation but that 
the dollar responds to expected future inflation. Under 
these circumstances, a reduction in the funds rate today 
would make the dollar devalue today and inflation in-
crease in the future. Examining only the dollar and the 
CPI, one would find that dollar movements precede in-
flation, as the Granger test finds, but such precedence 
would not imply that dollar movements cause inflation. 
On the contrary, the dollar would be responding to an-
ticipated inflation, and in this sense inflation would be 
causing the dollar movements. 

To summarize, while Granger tests tell us whether 
dollar movements and inflation help predict each oth-
er, they are silent on whether such predictive power is 
economically significant and on whether such predic-
tive power implies causation. In order to shed light on 
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these issues, the results of other, more powerful tools 
will be examined. 

inflation Shocks and 
Exchange Rate Shocks 

As shown by the preceding discussion, a main diffi-
culty in examining how dollar movements and infla-
tion are related is that both exchange rates and prices 
may be responding to some other variable, such as 
monetary policy. It may be, in fact, that such an omit-
ted variable is the ultimate cause of most dollar and 
CPI fluctuations. 

The most satisfactory way to look at the relation be-
tween dollar changes and inflation may therefore be to 
build a complete empirical model of the U.S. economy 
and trace its implications for exchange rates and prices. 
Such a model would include a description of which 
variables are exogenous, that is, determined from out-
side the model, and which ones are endogenous, or de-
termined by the model solution. Presumably, both the 
inflat ion rate and the value of the dollar would be 
treated as endogenous variables whose movements are 
determined by exogenous ones such as productivity 
shocks and unexpected changes in fiscal and monetary 
policy. Inflation and dollar movements would in no 
sense be thought to cause each other; ra ther , both 
would be responding to exogenous forces. 

Some time ago, the relation between inflation and ex-
change rates was in fact analyzed by tracing the impli-
cat ions of such empir ica l m a c r o e c o n o m i c mode l s . 
However, this approach has fallen out of favor for two 
reasons. The first is that traditional empirical models 
were found to be based on "incredible" theoretical as-
sumptions about economic behavior.'2 For instance, these 
models would often assume expected inflation to be a 
fixed function of current and past inflation and not of oth-
er variables, such as the exchange rate. In contrast, mod-
ern macroeconomic theory emphasizes that rat ional 
agents base their inflation forecasts on all available infor-
mation, not only current and past inflation. The second, 
and perhaps more important, reason to consider an alter-
native approach is that estimated models of exchange rate 
movements were found to perform poorly. In particular, 
in an influential 1983 article, Richard Meese and Ken-
neth Rogoff showed that the empirical models of ex-
change rate determination that prevailed at the time could 
not forecast better than a simple random walk model— 
that is, a model in which the best prediction of tomor-
row's exchange rate is today's exchange rate.13 

An al ternat ive, more agnost ic route to analys is , 
most prominently advocated by Sims (1980), is known 
as a vector autoregression (VAR) approach. In a VAR 
model, a number of variables—for example, inflation 
and changes in the value of the dollar—are chosen for 
analysis. Each selected variable is then assumed to be 
"hi t" every period by an exogenous "shock ," which 
represents random, unexpected events that influence 
the var iable in ques t ion . Accordingly , an inf la t ion 
shock is assumed to capture random forces hitting the 
market for aggregate output: examples are productivi-
ty improvements that increase the supply of output and 
put downward pressure on prices. Similarly, an ex-
change rate shock is intended to capture disturbances 

The question of the extent to which 

exchange rate movements are inflationary 

is crucial to the formulation of public 

policy. 

to foreign exchange markets such as a speculative sell-
out of the dollar. One objective of VAR analysis is to 
determine the relative importance of different shocks 
in de termining the behavior of the var iables under 
study. 

Sims's VAR approach avoids the criticism that it im-
poses incredible assumptions. In fact, no restrictions are 
imposed on the current response of inflation and the 
dollar to past disturbances, and the assumptions that are 
necessary for separating inflation shocks from exchange 
rate shocks are mild. This approach would be consistent 
with a model in which inflation expectations depend on 
all the variables included in the VAR. In addition, a 
VAR approach will typically allow the exchange rate to 
behave as a random walk if such behavior is consistent 
with the data. 

A main concern is that a VAR model only partially 
explains the ultimate sources of inflation and exchange 
rate movements , a l imitation resul t ing f r o m the as-
sumption that the number of shocks hitting the model 
is equal to the number of variables under consideration. 
If there are more shocks than variables, a VAR analysis 
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will erroneously attribute the effects of the additional 
shocks to the shocks associated with the variables in 
the VAR. This point will be discussed further after ex-
amining a VAR that includes monthly CPI inflation 
and monthly changes in the Atlanta Fed dollar index— 
the same variables underlying the discussion so far. 

In o rder fo r the inf la t ion shocks and the dol lar 
shocks to be well def ined, some additional assump-
tions on the model are necessary. A natural assump-
tion in interpreting shocks as exogenous is that current 
inflation shocks are uncorrelated with all dollar shocks 
and with all past and future inflation shocks. The VAR 
allows current changes in the dollar to be determined 
by current and past dollar shocks and current and past 
values of inflation. Current inflation is assumed to be 
determined by the current inflation shock, past values of 
inflation, and possibly past values of dollar changes; 
current inflation is not allowed to depend on current 
changes in the dollar, an assumption that is justifiable 
given that it is well known that the aggregate price level 
is a smooth (or "sticky") variable, at least in the short 
run. This assumption is crucial but mild in that it re-
stricts the response of prices to the exchange rate with-
in only the current month. 

T h e dol lar - inf la t ion VAR was es t imated fo r the 
1973-95 period.1 4 Because displaying the est imated 

VAR coefficients provides little information, focus was 
instead placed on the implicat ions of the est imated 
VAR f o r d e t e r m i n i n g the in f l a t iona ry e f f e c t s of a 
changing dollar. One answer is found by plotting the 
expected effect of a typical inflation or exchange rate 
shock on the future paths of inflation and the dollar. 
These plots, known as impulse response functions, are 
shown in Charts 3 and 4. 

Chart 3 shows the expected response of CPI infla-
tion to a typical current inflation shock and a typical 
dollar shock. The typical size of a shock is taken to be 
one standard deviation of the shock, calculated to be 
1.22 percent for dollar shocks and 0.22 percent for in-
flation shocks.15 

As shown on the chart, a typical inflation shock to-
day increases the current month ' s inflation by more 
than 0.2 percent. This response is large relative to the 
average change in inflation during this period, which 
was about 0.3 percent. The inflat ion effect over the 
next two months decreases to about 0.08 percent and 
from then on declines smoothly toward zero. A typical 
inflation shock therefore seems to have an immediate, 
sizable effect on the first month 's inflation and a slowly 
decaying effect on future inflation. In contrast, an aver-
age exchange rate appreciation has essentially no im-
pact on future inflation, except perhaps for the sixth 

Chart 3 
Responses of CPI Inflation to an Inflation Shock and a Dollar Shock 

Percen tage 

Months 

Source: Author's calculations. 
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month after the shock when the effect is to reduce in-
flation by 0.04 percent.16 Hence the VAR shows that a 
typical dollar devaluation makes inflation increase but 
by a negligible amount. 

The information summarized above can be easily 
used to answer other questions about the effect of a fall 
in the dollar on inflation. For instance, one can deduce 
that a 10 percent dollar devaluation—a rare event—in-
creases the annual inflation rate by 0.76 percent in the 
first year following the shock and by 0.96 percent, 0.45 
percent , and 0.21 percent in the second, third, and 
fourth year, respectively. The effect of a dollar shock 
on annual inflation is relatively small even at its peak 
and is only transitory.17 

Chart 4 displays the impulse response functions of 
the exchange rate. A dollar shock that occurs today is 
translated into a 1.25 percent change in the exchange 
rate in the current month, a smaller change next month, 
and no effect in subsequent months. An inflation shock 
today has essentially no impact on either current or fu-
ture exchange rate changes.18 

An alternative and complementary way to look at 
the VAR results is to estimate how much of the infla-
tion and exchange rate variability can be attributed to 
the different shocks. Such estimates are called decom-
positions of variance (see Table 2). The upper panel of 

the table shows how the uncertainty in the forecast of 
inflation at different horizons in the future can be at-
tributed to either inflation or dollar shocks during the 
forecasting period. For example, the first entry in the 
table shows that 98.6 percent of the uncertainty in fore-
casting inflation six months f rom now is attributable 
to inflation shocks hitting the system for the next six 
months. 

An interesting aspect of the information in the upper 
panel of Table 2 is that dollar shocks explain between 5 
and 6 percent of the variability of inflation at the one-, 
two-, three-, and four-year horizons. This result con-
firms the view that the effect of dollar fluctuations on 
inflation uncertainty seems to be fairly small although 
not zero. In contrast, the lower panel of the table con-
firms the view that CPI changes have essentially no ef-
fect on dollar uncertainty. CPI shocks never explain as 
much as 3 percent of exchange rate variability. 

Summarizing, both the impulse responses and the 
variance decompositions of a VAR including CPI infla-
tion and dollar changes suggest that dollar shocks are 
inflationary, but mildly so. In addition, they tend to 
conf i rm the Meese and Rogof f result that exchange 
rate changes are essentially unpredictable. 

Now the question is whether the shocks isolated by 
the inflation-dollar VAR accurately portray the effect 

Chart 4 
Responses of the Exchange Rate to an Inflation or Dollar Shock 

Percen tage 

M o n t h s 

Source: Author's calculations. 
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of exogenous shocks to exchange rate markets on infla-
tion. As previously discussed, the dollar may be re-
s p o n d i n g to i n f o r m a t i o n abou t an t i c ipa t ed f u t u r e 
inflation, which is caused by a third kind of shock, dif-
ferent from inflation or dollar shocks. To explore this 
possibility the set of variables included in the VAR 
needs to be expanded to include a variable that is sensi-
tive to anticipated inflation. Such a variable should 
pick up the effect of a shock that is causing anticipated 
inflation—and, correspondingly, the dollar—to change. 

The price of gold is one variable thought to reflect 
expected inflation; therefore, a VAR that included CPI 
inflation, changes in the price of gold, and changes in 
the Atlanta Fed dollar index was estimated. As in the 
previous specification, it was assumed that prices are 
sticky in the sense that this month 's inflation cannot 
respond to current "gold shocks" or dollar shocks . 
Similarly, it was assumed that the price of gold cannot 
respond this month to current dollar shocks.19 

For brevity, the focus will be on the decomposition 
of variance for the inflation-gold-dollar VAR presented 

Table 2 
Variance Decomposit ion for the Inflation-

Dollar Change VAR 

Inflation Variance 

Forecast var iance attributable to . . . 

Inflation Shocks Dollar Shocks 

at horizon . . . 
6 months 98 .6 1.4 
1 year 94 .8 5.2 
2 years 94 .2 5 .8 
3 years 94.1 5.9 
4 years 94.1 5.9 

Variance of Dollar Changes 

Forecast var iance attributable to . . . 

Inflation Shocks Dollar Shocks 

at horizon . . . 
6 months 2.1 97 .9 
1 year 2.5 97 .5 
2 years 2 .8 97.2 
3 years 2.9 97.1 
4 years 2.9 97.1 

in Table 3. (Plotting impulse response functions tells es-
sentially the same story.) As shown by the table, gold 
shocks explain between 4.7 and 5.2 percent of the un-
certainty in forecasting inflation at all horizons. It seems 
unlikely that these data reflect a cause-and-effect rela-
tionship, given that the price of gold is a negligible 
component of the CPI. It seems more plausible that 
gold shocks are picking up the effect of some unob-
served information that is useful in forecasting inflation 
but that was incorrectly attributed to either inflation 
shocks or dollar shocks in the CPI-dollar VAR. 

As Table 3 shows, the contribution of dollar shocks 
to inflation forecast variability is greatly reduced, to less 
than 3 percent at all horizons. Hence, when the effect of 
other forces affecting anticipated inflation is taken into 
account, the effect of a shock to the dollar's value on in-
flation is even smaller than concluded earlier. 

A legitimate question, though, is whether this proce-
dure tends to underestimate the inflationary impact of 
dollar shocks in some other way. In particular, suppose 
that dollar shocks do significantly affect inflation but 
that monetary policy reacts to dollar shocks. If, say, in 
response to an unexpected dollar depreciation the Fed-
eral Reserve adopts a contractionary policy designed to 
prevent inflation, the full effects of a dollar shock may 
not show up in the VARs examined so far. 

A four-variable VAR, adding the federal funds rate 
to the previous three-variable VAR, was used to exam-
ine this possibility. Here, as in Ben Bernanke and Alan 
Blinder's (1992) work, the federal funds rate is intend-
ed to measure the stance of monetary policy. Inflation 
was again assumed to be sluggish in the sense that it 
did not respond within a given month to that month's 
shocks to gold, the funds rate, or the dollar. Similarly, 
gold prices were assumed not to respond within the 
month to shocks to the funds rate or to the dollar. The 
f u n d s rate was a s sumed not to respond wi th in the 
month to shocks to the dollar. Hence, the dollar is con-
sidered the most flexible of the four variables. These 
assumpt ions are mild, and the main results did not 
change much when different restrictions were imposed. 

Table 4 summarizes the variance decomposition for 
the inflation-gold-fed funds-dollar VAR. The fed funds 
rate explains a significant fraction (around 10 percent) 
of the variability of inflation at all horizons. In contrast, 
dollar shocks, although showing greater effect than in 
the inflation-gold-dollar VAR, explain less than 4 per-
cent of inflation variance. The implication is that the 
previous results do not seem to reflect the effects of a 
monetary policy that reacts to the exchange rate.20 

In conclusion, the VAR evidence presented here 
supports the view that dollar movements have a statis-
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tically nonzero but economically small effect on infla-
tion. In particular, even a dollar fall as large as 10 per-
cent raises annual inflation by less than 1 percent and 
has a short-lived effect. Given that the typical monthly 
dollar shock is not 10 percent but only a little more 
than 1 percent, the findings imply that the behavior of 
the dollar has essentially no impact on inflation. 

Why Is the Dollar Not an Important 
Cause of Inflation? 

The macroeconomic evidence may be surprising. 
What is wrong with the straightforward presumption 
that when the dollar depreciates prices of imported 
goods correspondingly increase, causing inflation? One 
important part of the answer is that prices of imported 

goods are not in fact as sensitive to dollar changes as 
commonly thought. 

See, for example, Table 5, which shows the change 
of the prices of several categories of imports between 
May 1994 and May 1995. During the one-year period 
covered the Atlanta Fed dollar index fell by 8.9 percent. 
Consequently, as the table shows, the dollar prices of 
foods and industrial supplies and materials increased 
somewhat more than the amount of dollar depreciation; 
the difference is presumably attributable to worldwide 
inflation. But the prices of capital goods, automotives, 
and consumer goods rose by much less than the dollar 
devalued. This evidence is typical. Analysts have noted 
that the dollar's unprecedented appreciation during the 
first half of the past decade did not produce a corre-
sponding decrease in the prices of many U.S. imports. 
And many import prices increased only mildly in re-
sponse to the subsequent fall of the dollar.21 

Table 3 
Var iance Decomposit ion for the Inflation-Gold-Dollar VAR 

Inflation Forecast Variance Attributable to 

at horizon . . 
6 months 
1 year 
2 years 
3 years 
4 years 

Inflation Shocks 

93 .4 
92 .4 
92 .0 
91.9 
91 .9 

Gold Shocks 

5.2 
4 .7 
5.1 
5.2 
5.2 

Dollar Shocks 

1.4 
2.9 
2.9 
2.9 
2.9 

Table 4 
Variance Decomposit ion for the Inflation-Gold-Fed Funds-Dollar VAR 

Inflation Forecast Variance Attributable to Shocks to . . . 

Inflation Gold Fed Funds Dollar 

at horizon . . . 
6 months 81 .0 8.7 9.5 0 .8 
1 year 78.1 8.1 10.5 3.4 
2 years 76.9 8.7 10.8 3.6 
3 years 76.8 8 .8 10.7 3.6 
4 years 76.9 8 .8 10.7 3.6 
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That import prices are rather insensitive to the value 
of the dollar is certainly consistent with the macroeco-
nomic evidence discussed in the previous sect ions. 
Why, though, are import prices so insensitive? A sig-
nificant amount of research has been devoted to an-
swering that quest ion. The remainder of this article 
reviews selected relevant findings. 

The conventional belief that import prices increase 
when the dollar falls combines two assumptions. The 
first assumption is called the law of one price, which 
states that the dollar price of a traded good approxi-
mately equals its price abroad times the exchange rate.22 

For example , if a Mercedes -Benz car costs 90 ,000 
marks in Frankfurt and the exchange rate is 1.5 marks 

Table 5 

U.S. Import Price Indexes for Selected Categories 
(Percentage changes, May 1994-May 1995) 

Foods, Feeds, and Beverages 10.3 
Industrial Supplies and Materials, 13.5 

excluding Petroleum 
Capital Goods 3.0 
Automotive Vehicles, Parts, and Engines 3 .8 
Consumer Goods , excluding Autos 2.1 

Source: Bureau of Labor Statistics 

per dollar, the same Mercedes-Benz should cost ap-
proximately $60,000 (90,000 marks divided by 1.5 
marks/dollar) in Miami. The law of one price is as-
sumed to be true because if Mercedes-Benz cars were 
selling for, say, $80,000 in Miami, much money could 
be made by buying them in Frankfur t and reselling 
them in Miami. In other words, the existence of spatial 
price arbitrage should prevent a tradable good f rom 
selling at different prices in different locations. 

The second assumption behind the conventional be-
lief is that the United States is a small country relative 
to world markets, and this position ensures that if the 
dollar devalues, prices of goods traded abroad do not 
change. According to this small-country assumption, if 
the exchange rate changed, the price of a Mercedes-
Benz in Frankfurt would still be 90,000 marks. 

Under the law of one price and the small-country as-
sumption, a fall in the dollar 's value internationally 
must be reflected (passed through) by an exactly pro-
portional increase in imported goods prices. In reality, 

however, the pass-through is much less than propor-
tional, at least for some goods. Consequently, one or 
both of these assumptions must be false. 

In fact, both are false. It is obvious that the United 
States is not a small country in world markets. If the 
dollar price of Mercedes-Benz cars were to increase, 
Amer icans would buy fewer of them. This reaction 
would probably represent a significant contraction in 
the world d e m a n d fo r M e r c e d e s - B e n z cars , which 
would in turn tend to reduce their prices everywhere, 
including Frankfurt and Miami. This force acts against 
the inflationary impact of a dollar devaluation, which 
as a consequence is reflected less than proportionally 
on import prices. 

What is not so obvious is that the law of one price 
also fails. Prices of traded goods are not, in reality, the 
same in different locations. Mercedes-Benz car prices, 
expressed in dollars, are not the same in Frankfurt as in 
Miami . These casual obse rva t ions have been con-
firmed by the academic literature.23 

Why is the law of one price not a "law"? One rea-
son is that transport costs may place significant limits 
on spatial arbitrage. But this seems not to be the whole 
story, and a satisfactory answer is the subject of current 
research. In particular, a recent study by Charles Engel 
and John H. Rogers (1994) shows that, even after tak-
ing into account transport costs, the prices of the same 
good in two cities, one in the United States and the oth-
er in Canada, can display substantial variation.24 This 
variation implies that failures of the law of one price 
can be attributed, in part, to a crossing-the-border ef-
fect whose exact nature is yet to be understood. 

The crucial fact seems to be that, in many cases, 
markets for the same physical good are geographically 
separated. Finns that sell in different countries are able 
to charge different prices for the same good in different 
locations. Mercedes-Benz , to continue the example , 
may choose to charge different prices for the same 
mode l sold in F r a n k f u r t and in M i a m i . T h i s phe -
nomenon has been called pricing to market. 

Pricing to market implies that a foreign firm selling 
in the United States may choose not to increase its dol-
lar prices if the dollar loses value. In that case, the for-
eign firm must be willing to reduce its profit margins, 
that is, its profits per unit sold in the United States. 
Conversely, if the dollar appreciates, the foreign firm 
may choose not to lower dollar prices, thereby increas-
ing its profit margins instead. Profit margins may there-
fore act as a buffer that dampens dollar price responses 
to a dollar shock. 

T h e thesis that dol lar changes have a relat ively 
small impact on import prices because of the adjust-
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ment of profit margins has been advanced by Catherine 
L. Mann (1986) and Paul Krugman (1987). Both authors 
presented empirical evidence showing the existence of 
pricing to market in response to dollar f luctuations. 
Their original findings have been strongly confirmed 
by more recent work. In particular, a recent study by 
Michael M. Knetter (1993) shows that pricing to mar-
ket implies that the profit margins of Japanese, Ger-
man, and British exports absorb more than one-third of 
the impact of exchange rate changes . Knet te r also 
shows that pricing to market is more pervasive in some 
industries than in others, an observation consistent with 
Table 5 and the evidence presented by Krugman (1987) 
and elsewhere. 

One may ask why a foreign firm would choose to 
reduce its profit margins instead of raising prices when 
the dollar falls. In spite of much research, no complete 
answer to this question has yet been found. It is not diffi-
cult to fomiulate theories that are consistent in principle 
with the observed degree of pricing to market; howev-
er, it is typically difficult to test these theories empiri-
cally, and the few attempts to do so have found the 
evidence for f rom overwhelming. For instance, one 
may conjecture that a foreign firm's profits from sell-
ing in the Uni ted States may depend on its market 
share, giving the firm a reason to try to increase market 
share even if its ultimate objective is to maximize prof-
its. In particular, if the dollar falls the firm has to de-
cide whether to keep its dollar prices the same, which 
erodes its profit margin, or to increase dollar prices, 
which decreases market share. The f i rm's optimal re-
sponse may depend on a variety of factors, including 
the degree to which the dollar 's fall is expected to be 
transitory, in which case the firm is more likely to de-
cide to keep dollar prices unchanged and accept a tem-
porary decrease in profit margins. 

The above hypothesis was formulated and tested by 
Kenneth Froot and Paul Klemperer (1989). In spite of 
the intuitive plausibility of the hypothesis, Froot and 
Klemperer found only mild support, partly, perhaps, 
because it is impossible to observe directly whether the 
private sector expects a change in the dollar to be tran-
sitory or pe rmanen t . As a consequence , Froot and 
Klemperer use survey data as proxies for market ex-
pectations. But the usefulness of survey data has long 
been in question.25 An alternative would have been to 
use the time-series properties of exchange rates to de-
compose dollar changes into their permanent and transi-
tory components. Had Froot and Klemperer done so, 
however, they would have found that dollar changes are 
mostly predicted to be permanent because, as discussed 
earlier, exchange rates are close to random walks. In 

terms of Froot and Klemperer 's model, dollar fluctua-
tions would therefore be mostly passed on to imports 
prices. 

While it is beyond the scope of this article to pro-
vide a complete survey of the literature on pricing to 
market, some conclusions can be drawn f rom the litera-
ture reviewed.26 First, there is strong evidence that the 
law of one price fails—that is, that the prices of similar 
goods are different in different countries. By implica-
tion, firms charge different prices for the same goods 
sold at different locations. Second, there is also strong 
evidence that firms react to changes in exchange rates 
partly by adjusting prices and partly by adjusting their 
profit margins. This evidence implies, in particular, that 

There is strong evidence that firms react 

to changes in exchange rates partly 

by adjusting prices and partly by adjusting 

their profit margins. 

the effects of a falling dollar have a less than propor-
tional effect on imports prices. Finally, while many the-
ories have been developed to explain pricing to market, 
their empirical relevance is still to be convincingly es-
tablished. 

Conclusion 

Macroeconomic evidence f rom vector autoregres-
sions implies that dollar shocks have a nonzero but 
small effect on the U.S. inflation rate. The conclusion 
for policy is, perhaps, that exchange rate movements 
are not normally a source of concern from the view-
point of keeping inflation low, although an extraordi-
narily large fall in the dollar may have a significant 
impact on inflation. 

One reason for the small impact of the dollar on in-
flation was found in the pricing decisions of foreign 
firms selling in the United States. The failure of the 
law of one price implies that foreign firms may charge 
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different prices for the same good in the United States 
and abroad. Maximizing firm profits may then require 
that c h a n g e s in the do l la r be abso rbed in par t by 
changes in profit margins. This factor dampens the re-
sponse of dollar prices to the exchange rate. 

The theory and evidence on pricing to market focus 
on particular industries and have not been successfully 

integrated to a general macroeconomic model. Such a 
model would recognize that exchange rates depend on 
market characteristics and f i rms ' decisions and not on-
ly the other way around. Whether theories that explain 
pricing to market can be extended to macroeconomic 
models that yield predictions for exchange rates is a 
challenging, but necessary, step for future research. 

Notes 

1. See Obstfeld (1995) for a review of the post-1973 experi-
ence with floating rates. 

2. This inflationary effect was cited, for example, in April 1995 
to justify the intervention of the governments of the United 
States, Germany, and Japan to halt a 9 percent fall in the dol-
lar. "Choosing his words carefully, [Treasury Secretary Ru-
bin] said that Washington's primary objective in trying to 
reverse the dollar's slide was to prevent the rising costs of 
imported goods—from German machine tools to Japanese 
cars—from causing higher inflation in the United States" 
("Currency Markets; U.S. and Allies Try to Prop up the Dol-
lar but Fail Again," The New York Times, April 6, 1995, 
Dl ) . 

3. For example, it was reported in April (hat "Administration 
officials, who declined to be quoted by name out of concern 
that their remarks about dollar policy might roil the markets, 
speak of the possibility of a rate increase later this year. . . . 
(Given the weakened dollar, imports] would become more 
expensive, raising the danger of a higher inflation rate. . . . 
Raising inflation would undoubtedly prompt the Federal Re-
serve to raise rates, helping the dollar in the process" ("U.S. 
Is Resisting Any Pressures for a Quick Fix to Aid Dollar," 
The New York Times, April 22, 1995, 37). 

4. It must be emphasized that the inflationary effect of devalua-
tion is not the only valid reason for government intervention 
in foreign exchange markets. Disorderly conditions in finan-
cial markets, such as those prevailing during the October 
1987 stock market crash, may justify intervention. The focus 
of this article, however, is on the relationship between dollar 
movements and inflation. 

5. This relationship has been considered by, among others, 
Hooper and Lowrey (1979), Pigott and Reinhart (1985), 
Sachs (1985), Koch. Rosensweig, and Whitt (1988), and 
Hafer (1989). 

6. This statement assumes, of course, that low inflation is a 
main objective of economic policy. 

7. This is not the only possible answer. An alternative view 
may be that dollar movements cause changes in relative 
prices between tradable and nontradable goods but not in the 
general price level and hence in inflation. An implication 
would be that fol lowing a dollar devaluation the dollar 
prices of nontradable goods must fall and the dollar prices of 
tradable goods must increase. This relationship sounds im-
plausible, but formal empirical work may conclude the op-

posite. In any case, this article focuses on the better-developed 
literature on profit-margin adjustments. 

8. The Plaza Agreement was the result of an economic meeting 
of the governments of the G-5 countries; after the meeting 
they announced that they would jointly take measures to 
bring the dollar down. 

9. One measure of this lack of relationship is that the contem-
poraneous correlation between the two series is only 0.09. 
Contemporaneous correlations do not, however, capture the 
relationship between one variable and lagged changes of an-
other. Evidence of the possibility of such dynamic relation-
ships will be presented later. 

10. The rest of the article treats the (logs of the) exchange rate, 
the CPI, and the price of gold as stationary in differences 
and not cointegrated. This assumption was not rejected at 
very convincing significance levels by the standard unit root 
tests and cointegrat ion tests described, for example, in 
Hamilton (1994). 

11. For discussions of the unpredictability of exchange rates, 
see, for instance, Meese and Rogoff (1983). 

12. See, in part icular, Lucas and Sargent (1981) and Sims 
(1980). 

13. This finding seems to contradict the evidence in Table 1 be-
cause changes in a random walk cannot be predicted even 
from its own past. However, there is not necessarily a con-
tradiction. The Atlanta Fed dollar index is a monthly aver-
age of daily figures. Time averaging tends to induce some 
serial correlation (and hence Granger-causality) even if ex-
change rates follow random walks. For a discussion of this 
issue, see Roberds (1988). 

14. All the VARs presented in this article were estimated with 
six lags, a constant term, and seasonal dummies. 

15. To see why this definition is appropriate, recall that the 
standard deviation of a variable is the expected value of the 
squared deviation of the variable from its mean. The stan-
dard deviation of a shock is, therefore, a measure of the ex-
pected size of the shock. 

16. Note that the response of inflation to a dollar shock is of the 
expected sign: a positive dollar shock implies a dollar appre-
ciation. Because an appreciation should help reduce the dol-
lar prices of traded goods, the expected inflation response is 
negative. 

17. The magnitude of these estimates is comparable to that of 
those reviewed by Hooper and Lowrey (1979) and Pigott 
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and Reinhart (1985) and the ones obtained by Sachs (1985) 
and Koch, Rosenswcig, and Whitt (1988). 

18. This conclusion is consistent with the view that the dollar 
fol lows a random walk, as argued by Meese and Rogoff 
(1983). See note 10. 

19. This assumption is more arbitrary than the assumption that 
the aggregate price level is sluggish; changing it makes very 
little difference to the results. 

20. Even the four-variable VAR seems unsatisfactory in at least 
one respect: there is a "price puzzle" in that the response of 
inflation to a federal funds rate positive shock is initially 
positive, a response inconsistent with the view that the funds 
rate is a measure of exogenous monetary policy. The natural 
next step would be to attempt a structural VAR identifica-
tion, as in Bernanke (1986) and Sims (1986). For a discus-
sion of the price puzzle and its possible solution, see Sims 
(1992) and Gordon and Leeper (1994). 

21. These facts are documented by Krugman (1987), Dornbusch 
(1987), Mann (1986), and Krugman and Baldwin (1987). 

22. As the discussion attempts to make clear, the " law" of one 
price is not a law but an empirical conjecture that has been 
refuted by empirical work. 

23. An early example is given by Isard (1977). 
24. The study uses geographical distance as a proxy for trans-

port costs. 
25. Froot and Klemperer also use interest rate differentials as 

proxies for exchange rate expectations. Because interest rate 
differentials are known to be poor predictors of future ex-
change rate changes, however, it is probable that they arc al-
so imperfect proxies. 

26. In addition to the studies already mentioned, interested read-
ers should see Giovannini (1988), Fischer (1989), Baldwin 
(1988), Marston (1990), and Kasa (1992). 
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f inancial Crises and 
The Payments System: 

Lessons from the 
National Banking Era 

William Roberds 

A . . . factor that has been present in mos t f inancial disruptions of the past f i f-
teen years is the threat of dislocation in payment , set t lement , or clearing sys-
t ems . Th i s has been reasonab ly well d o c u m e n t e d in the case of the s tock 
marke t crash, but very diff icul t and potential ly very ser ious p rob lems with 
p a y m e n t a n d s e t t l e m e n t s y s t e m s h a v e a l s o b e e n e n c o u n t e r e d in o t h e r 
episodes . . . . |P ]ayment and sett lement sys tems are of special impor tance be-
cause such systems can be the vehicle through which a localized problem can 
very q u i c k l y be t r ansmi t t ed to o the r s , t he reby t ak ing on s y s t e m i c i m p l i -
cat ions. 

— E . Gera ld Corr igan (1991) 

The author is a research 
officer and senior economist 

in charge of basic research 
in the Atlanta Fed's 

research department. 

A critical function of the Federal Reserve System is that of main-
X I taining the integrity of the group of institutions known as the 

/ I payments system. The Fed fulfills this role through two main 
/ I channels. First, on a day-to-day basis, the Fed provides pay-

A • M - ment and settlement services through its check-clearing and 
electronic-funds transfer operations. Second, the Fed has historically inter-
vened during financial crises in order to ensure that financial market partici-
pants were provided with the liquidity necessary to complete their desired 
transactions.1 

In recent years, this second part of the Fed 's role in the payments system 
has come under increased scrutiny. The most important causal factor behind 
this reexamination of the Fed's "safety net" for the payments system has been 
the changes in financial institutions brought on by improvements in technolo-
gy. Specifically, advances in computer and communications technology have 
led to increases in the liquidity of many types of financial claims and have led 
to the creation of new financial markets and new forms of payment (see, for 
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example, Fred R. Bleakley 1994, John H. Boyd and 
Mark Gertler 1994b, Jane W. D'Arista 1994, Frederic 
S. Mishkin 1994, and Martin H. Wolfson 1994). Recent 
years have also seen passage of legislation designed to 
more precisely delimit the scope and administration of 
the Fed's safety net.2 This essay will examine the cur-
rent debate over the Fed's payments safety net role in 
light of the historical experience of the National Bank-
ing Era (1864-1914). Though somewhat remote from 
modern experience, this period is highly relevant for the 
study of financial crises and payment system disrup-
tions for the following reasons. 

The first and most obvious reason is that a number 
of major financial crises occurred during the National 
Banking Era. Most historians of this era mark at least 
five, and some, as many as six or seven. 

The second reason fo r consider ing this period is 
that there are certain noteworthy parallels between the 
financial history of the late nineteenth and early twen-
tieth centuries and that of the late twentieth century. 
Specifically, the National Banking Era was also a time 
of tremendous growth and innovation in financial mar-
kets and institutions. Margaret G. Myers (1931) chron-
icled some of the important innovations during this 
period, which include the introduction of modern set-
tlement systems for stock trades, the development of a 
call market or overnight funds market, and the devel-
opment of the markets for trading commercial paper 
and foreign exchange. While these innovations were 
important in terms of improving the efficiency of fi-
nancial markets, some of these were also potentially 
destabilizing in the sense that they facilitated highly 
leveraged bets on market outcomes. Important innova-
tions in banking included the spread of checkable ac-
counts as an alternative to circulating banknotes and 
the subsequent development of the clearinghouse sys-
tem for clearing and settling checks. 

As has been the case in the late twentieth century, 
the f inancia l markets of the Nat ional Bank ing Era 
were also global ized in the sense that shocks were 
transmitted easily across national borders. Widespread 
adherence to the gold standard resulted in very tight 
international l inkages among f inancial markets and 
particularly among short-term interest rates. Market 
crashes in London were quickly transmitted to New 
York (as occurred in 1890 and 1914) and vice versa 
(as occurred in 1907) (see Charles Goodhart 1995 and 
Oskar Morgenstern 1959). 

The third reason for considering the history of this 
period is that during the National Banking Era there 
was no public-sector agency charged with manage-
ment of the payments system in times of crisis, nor 

were there (with the exception of one financial panic) 
legally sanctioned private-sector remedies for disrup-
tions in the payments system. In the absence of legal 
remedies for payment system disruptions, banks were 
able to improvise emergency payments systems that 
were, though strictly speaking illegal, nonetheless ac-
cepted as necessary both by the public and by govern-
mental authorities. The application of these makeshift 
payments systems was in some instances effective in 
preventing severe disruptions to financial markets and 
to the economy, but it was inef fec t ive in other in-
stances. The variety of experiences during the differ-
ent crises thus offers useful evidence on the type and 
scope of measures necessary to maintain an effective 
emergency payments system during a crisis. 

A fourth reason for considering the crises of the Na-
tional Banking Era is that these have been very well 
studied. While there are some disagreements over mat-
ters of interpretation, the factual history of each crisis 
is well documented. A complete survey of the literature 
on these crises is beyond the scope of this essay; some 
of the mos t inf luent ia l s tudies have been those of 
Alexander D. Noyes ([1909] 1980), O.M.W. Sprague 
(1910), Myers (1931), and Milton Friedman and Anna 
J. Schwartz (1963). More recently a number of studies, 
including Gary Gorton (1988), Gerald P. Dwyer, Jr., 
and R. Anton Gilbert (1989), Charles W. Calomiris and 
Gorton (1991), Mishkin (1991), and Jon R. Moen and 
Ellis W. Tallman (1992), have sought to reinterpret the 
National Banking Era experience in the context of con-
temporary banking theory. 

The Mechanics of the Payments System: 
Clearing and Settlement 

W h y is the integri ty of the payments sys tem so 
critical to the funct ioning of the economy? The an-
swer to this question lies in the mechanics of clearing 
and settlement. In developed economies, most goods 
and services are not directly purchased with cash (or 
technically, outside money).3 Instead, most payments 
take the form of promises to deliver funds worth a cer-
tain amount. Ultimately these promises are converted 
to transferable claims on bank assets, such as checks. 
These c l a ims are ta l l ied and p resen ted to the ap-
propriate bank for payment , in a process known as 
clearing. Cla ims cleared among banks are, in most 
cases, only considered final payments once they have 
been settled, that is, offset by an opposite transfer of 
assets of equal value. 
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The set of rules governing clearing, settlement, and 
payment finality are thus of critical importance because 
they in effect determine an ordering of claims on the as-
sets of any person or organization that purchases a good 
or service by transfer of the claims on bank assets. In 
the words of Corrigan (1990a, 131), once a payment be-
comes final, "the money in question is 'good money ' 
even if at the next instant the sending institution goes 
bust." In other words, once, a payment becomes final, 
the party receiving payment (payee) has no need to 
stand in line with other creditors should the bank used 
by the party sending payment (payor) later go bankrupt. 
Tradi t ional rules concerning finali ty of payment in 
essence favor payees over other claimants on the pay-
or ' s bank's assets.4 Such rules, necessarily somewhat 
arbitrary, are a prerequisite for mutually beneficial ex-
change in a free market economy. People are unlikely to 
provide goods and services without knowing that they 
will be paid "good funds" in exchange. 

In modern times, central banks form a crucial link 
in the process of clearing and settlement because in 
many instances settlement of claims among banks can 
be effected only via transfer of outside money in the 
form of reserves held in accounts at a central bank."1 

During the National Banking Era, the same function 
was served by the t ransfer of reserve assets, which 
consisted of either specie or its equivalent (typically 
notes issued by the U.S. government payable in gold 
on demand). 

Today, the Fed generally provides the banking and 
payments systems with the amount of liquidity that is 
consistent with monetary policy goals. Under current 
Fed operating procedure, doing so means accommo-
dating short-term fluctuations in the demand for re-
serves in a manner consistent with a given target for 
the fed funds rate. Demands for liquidity are accom-
modated along three main channels: the provision of 
r e se rves via the f ed f u n d s marke t (see Marv in S. 
Goodfriend and William Whepley 1993 and Stephen 
A. Lumpkin 1993), the issuance of loans via the dis-
count window (see David L. Mengle 1993a), and, on 
an intraday basis, the provision of "dayl ight" credit 
over Fed wire, the Fed 's large-value electronic funds 
transfer system (see Mengle 1993b). 

Clearing and Settlement during Crises: 
The Policy Dilemma 

As a provider of funds to the banking and payments 
systems, the Fed faces certain informational problems 

common to all providers of credit. Like all lenders, the 
Fed must provide credit to borrowers—banks, in the 
case of the Fed—withou t perfect knowledge of the 
borrowers ' ability or desire to repay. In the absence of 
complete information on borrowers ' creditworthiness, 
the recent li terature on f inancial intermediat ion has 
shown that lending arrangements are subject to the 
problems of adverse selection (inability of the creditor 
to distinguish high-risk from low-risk borrowers) and 
moral hazard (incentives for borrowers to undertake 
actions that increase the likelihood of default).6 

Such problems are not insurmountable . The Fed, 
like all prudent creditors, uses a variety of time-hon-
ored techniques for minimizing its exposure to risks re-
sulting from informational asymmetries. These include 
collateral requirements, close monitoring of borrowers ' 
financial conditions (that is, supervision and regula-
tion), and minimum net worth (capital) requirements 
on the part of the borrowers.7 There is a key difference, 
however, between the informational problems faced by 
central banks and all other creditors. This difference is 
most apparent during times of f inancial crisis when 
informat iona l a symmet r ies be tween bor rowers and 
lenders are likely to be exacerba ted . 8 During such 
times, private-sector lenders can limit their risk expo-
sure by charging markedly higher rates or by simply 
refusing to extend credit. Under contemporary institu-
tional arrangements, however, it would be disastrous 
for a central bank to pursue such a strategy. Because 
outside money plays a critical and unique role in the 
modern-day payments system—that of settling transac-
tions and providing payment finality—current institu-
t i o n a l a r r a n g e m e n t s o f f e r no a l t e r n a t i v e to t h e 
provision of central bank money during crises. In such 
circumstances, central banks must be willing to pro-
vide adequate supplies of liquidity for transactions to 
be completed at a reasonable cost. This observation 
was the m a j o r t heme of Walter B a g e h o t ' s ([ 1873] 
1991) treatise on central banking and is now regarded 
as standard central banking doctrine. 

Unfortunately, the obligat ion of central banks to 
provide liquidity during times of uncertainty does not 
diminish the potential adverse selection and moral haz-
ard problems they face as lenders. To the contrary, this 
obligation can lead to the impression on the part of the 
private sector that, official policy statements to the con-
trary, liquidity will always be forthcoming at least to 
some banks during a crisis or even a situation with the 
potential to become a crisis.9 

The problem of how best to maintain the integrity 
of the payments system during times of crisis is thus 
seen to be a particularly delicate one. Pol icymakers 
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will always be confronted with the following dilem-
ma: an overly restrictive approach to liquidity provi-
sion could easily hamstring the payments system and 
lead to a systemic crisis, while an overly generous pol-
icy can expose the central bank and ultimately the tax-
payers to an excessive amount of credit risk. 

approaches to the Policy Dilemma 

Along one dimension of the policy di lemma, Fed 
policy in concert with that of the Federal Deposit In-
surance Corporation (FDIC) and the Federal Savings 
and Loan Insurance Corporation must be seen as suc-
cessful: no major disruption to the banking and pay-
ments systems has occurred in the United States since 
the 1930s. There seems to be vi r tual ly u n a n i m o u s 
scholarly agreement that the lack of disruptions is due 
in large part to prompt and aggressive interventions on 
the part of the Fed.10 

There is considerably less agreement, however, over 
the issue of whether the Fed has been too generous with 
providing liquidity during potential "crisis" situations. 
The provision of credit through the discount window, 
in particular, has been the focus of criticism from the 
economics profession.11 Critics of the Fed 's discount 
window policy have seen a number of problems with 
discount window policy but have emphasized the prob-
lems resulting from extending discount window credit 
to banks wi th poor c r e d i t w o r t h i n e s s du r ing cr i s i s 
episodes. It should be noted that critics of Fed discount 
window policy have not suggested that the discount 
window has operated at a loss. Instead, the critics main-
tain that discount window loans have allowed troubled 
banks to remain open while uninsured depositors and 
other creditors remove their funds . If the bank then 
fails, the FDIC is exposed to greater losses as a result. 

Recent legislation (FDICIA) seeks to limit this ad-
verse selection problem by placing limits on the Fed's 
ability to make discount window loans to banks that do 
not meet minimum capital standards or are given the 
lowest supervisory rating.1 2 Some academic critics, 
however, maintain that FDICIA does not go far enough. 
Their claim is that any benefits deriving from the provi-
sion of discount window credit are more than outweighed 
by costs associated with the potential adverse-selection 
problem.1 3 In the view of these critics, liquidity de-
mands of the private sector could be entirely accom-
modated by the Fed's open market operations.14 

In light of this debate, the National Banking Era ex-
perience is of interest because the contemporary ar-

rangements for the provision of emergency liquidity 
were apparently very successful in dealing with the 
credit risk arising f rom informat ional asymmetr ies . 
During the National Banking Era there was no central 
bank and hence no provision of liquidity through open 
market operat ions or through a discount window. 1 5 

During times of crisis, many banks faced with extraor-
dinary demands on l iquidity did have access to an 
emergency source of l iqu id i ty—clear inghouse loan 
certificates. 

In the National Banking Era, banks in most of the 
larger cities were organized into associat ions called 
"clearinghouses." In normal times, clearinghouses did 
exactly what the name implies: they cleared checks 
drawn on their member banks and facilitated settle-
ment by either transfer of reserve assets or transfer of 
claims to reserve assets held at a central settlement ac-
count.16 In times of crisis, however, it was common 
for banks to completely suspend or at least curtail cash 
payments. To maintain the value of claims on their as-
sets as means of payment , the clearinghouses would 
on occasion suspend the requirement that interbank 
settlement be effected in cash and would allow their 
members to settle in loan certificates. Loan certificates 
were simply debt issued against "good collateral"— 
that is, they were col lateral ized loans taken out by 
clearinghouse member banks that were in turn held by 
other clearinghouse members.1 7 As noted by Richard 
H. Timberlake, Jr. (1993, 204-7), most contemporary 
analysts recpgnized that the issue of loan certificates 
amounted to a private and most likely illegal issue of 
reserve money. However, at the time there was noth-
ing approaching a consensus as to what arrangements 
might replace the issue of loan certificates. 

In many ways, the rules for issue of clearinghouse 
certificates resembled those that were imposed later 
for discount window loans under the Federal Reserve 
System. The most important rule was that the rate of 
discount on loan certificates was not indexed to a mar-
ket rate but instead was set in advance at a rate typi-
cally below market rates (James G. Cannon 1910, 78). 
Like modern central banks, clearinghouses saw them-
selves as being able to "perfect a collateral interest"— 
that is, they could establish a senior claim on collateral 
posted by the banks issuing loan certificates.18 In some 
crises, clearinghouses also took pains to keep the pub-
lic from discovering which banks had taken out loan 
certificates.19 

It would be a mistake, however, to characterize the 
National Banking Era practice of loan certificate issue 
as equivalent to the operation of a private discount 
window. Settling payments in loan certificates, while 
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an accepted practice among clearinghouse banks, was 
still settlement in private debt, and debt of dubious le-
gality at that. When issue of loan certificates was com-
bined with a restriction of cash payments, the result 
was the emergence of a "currency premium," such that 
checks were accepted in payment but not valued on 
par with currency (see Friedman and Schwartz 1963, 
110, 161-62). Access by banks to credit in the form of 
loan certificates was much more restricted than that of 
present-day banks to the discount window. To be able 
to issue loan certificates, banks first had to belong to a 
c lear inghouse . C lea r inghouse m e m b e r s h i p require-
ments were typically quite stringent so that member-
ship was far f r o m universal . Member sh ip was also 
localized in the sense that only banks in a given city 
were eligible for membership in that city 's clearing-
house; contemporary branching restrictions made it im-
possible for most banks to operate in more than one 
locality. Finally, credit via the issue of loan certificates 
was simply unavailable during normal times. Loan cer-
tificates could only be issued once the governing body 
of the association (typically a representative commit-
tee) had met and agreed that a crisis situation existed 
that would require issue of the certificates. Once the 
decision to issue certificates had been made, all mem-
ber banks were allowed to issue loan certificates upon 
posting eligible collateral (Cannon 1910, 77-78). The 
failure of a single institution was generally seen as in-
sufficient cause for the issue of loan certificates. 

71ien versus Now: A Comparison of the 
Two Approaches 

The National Banking Era approach to providing 
emergency liquidity provides a sharp contrast with the 
present-day safety net. (The salient features of the two 
s y s t e m s are s u m m a r i z e d in Table I . 2 0 ) As is wel l 
known, the National Banking Era approach was unsuc-
cessful in the sense that ma jo r f inancial disruptions 
were common during that period, several of which were 
followed by severe recessions. Yet the loan certificate 
system was successful in preventing some disruptions 
from developing into full-fledged panics. The loan cer-
tificates were also remarkably f ree f rom credit risk. 
Timberlake (1993, 210) notes that the maximum loss 
rate recorded on any single loan certificate issue was 
1.8 percent, and for most issues there were no losses. 

One reason the loan system was so effective in cur-
tai l ing credit r isk is that it was a sys tem based on 
clearing in private debt. That is, once a clearinghouse 

had decided to allow for the issue of loan certificates, 
member banks had little choice but to accept other 
members ' debt (certificates) in settlement. This even-
tuality gave clearinghouse banks a strong incentive to 
monitor each others ' creditworthiness and to expel in-
sufficiently liquid or undercapitalized members. 

While settlement in private debt provided an almost 
perfect solution to problems of credit risk, this practice 
had its own problems. The first was the fact that settle-
ment in pr ivate debt lessened the va lue of checks 
drawn on bank deposits as a medium of exchange. The 
loss of confidence in checks as money was explicitly 
manifested in some instances by the emergence of a 
currency premium. A second and more critical short-
coming of the loan certificate system was the flip side 
of the system's ability to contain credit risk. That is, 
the potential exposure of clearinghouse banks to each 
other 's credit risk gave clearinghouses strong incen-
tives to limit the breadth of access to loan certificate 
credit. In several instances, the provision of liquidity 
via loan certificates was either delayed too long or was 
insufficiently broad to stem the development of a ma-
jor panic. Goodhart (1988, 57-75) characterizes this 
problem as one of a potential conflict of interest be-
tween clearinghouse banks ' desire on the one hand to 
maximize their own profits by avoiding the effects of 
panics and their desire on the other hand to avoid un-
necessary aid to their commercial rivals.21 In the case 
of the National Banking Era clearinghouses, the ten-
dency of banks to withhold emergency access to liq-
uidity was no doubt reinforced by the (strict) illegality 
of the loan certificates. 

In contrast to the National Banking Era system, in 
which private clearinghouses issued their own debt as 
emergency liquidity, our present-day system of emer-
gency liquidity provision depends on the ready avail-
ability of outside money—that is, central-bank-issued 
debt—for purposes of settlement. This debt is general-
ly provided through fully collateralized discount win-
dow credit . Such a system clearly a f fords comple te 
protection f rom credit r isk ~>n central bank money re-
ceived in set t lement . However , such a sys tem also 
necessarily transfers some portion of the credit risk as-
sociated with emergency liquidity to the FDIC and ulti-
mately to the taxpayers. This system also necessarily 
removes at least a portion of the incentives for private 
participants in the payments system to monitor other 
participants' creditworthiness aggressively. Critics of 
the discount window (see note 10) have argued in ef-
fect that attempts to substitute the Fed's evaluation of 
creditworthiness for those of the private sector have not 
been entirely successful. 
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Table 1 
A Summary of the National Banking Era and Present 

Systems for the Emergency Provision of Liquidity 

Feature National Banking Era System Present System 

Type of liquidity provided Privately issued deb t (clearing-
house loan certificates) 

Ou t s ide money 
(central bank liabilities) 

Value as a med ium of e x c h a n g e Of ten circulated (via check) at a 
d iscount ; only accep t ab l e locally 

Universally accep ted at par 

Bearer of credit risk Clear inghouse banks Fed and Federal Deposit Insurance 
Corpora t ion (in the case of discount 
w i n d o w loans) 

Incentive to limit credit risk Strong d u e to self-interest of 
c lear inghouse m e m b e r s 

Less so, though s t rengthened by 
provisions of FDICIA 

Breadth of coverage Narrow Wide , though traditionally limited 
to deposi tory institutions 

Availability of coverage On ly dur ing mutually agreed-
upon "crises" 

Always 

Incentive to provide t imely 
coverage 

Mixed Strong 

Public c o n f i d e n c e in system Mixed Strong 

Efficacy in limiting systemic crises Mixed No systemic crises since the 1930s 

Another possible advantage of the current system 
over the National Banking Era system is in breadth of 
coverage. Specifically, a central bank will have an in-
centive to intervene and provide liquidity in situations 
in which a clearinghouse or similar coalition of private 
banks would have incentives not to provide liquidity. 
Again, crit ics of the discount window would argue 
that this option has been exercised too often and in 
cases where no real systemic crisis threatened. 

Finally, an important advantage of the current sys-
tem is the ability to credibly promise intervention even 
in cases for which little or no intervention actually 
takes place. A credible promise to intervene can lessen 
or even obviate the need to intervene, as was demon-
strated during the October 1987 stock market crash. 
Various accounts of this episode (see note 10) agree 
that its successful resolution can be credited in large 
part to the Fed 's public and credible commitment to 
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provide l iquidi ty to banks as needed . C o m m e r c i a l 
banks, freed from concerns about their own liquidity, 
were able to provide market participants with the ex-
traordinary amounts of liquidity needed to settle finan-
cial m a r k e t t r a n s a c t i o n s d u r i n g this e p i s o d e . An 
inevitable difficulty associated with such credibility is 
the familiar "too-big-to-fail" problem. To be effective, 
the Fed 's ability to intervene in such situations cannot 
be taken as an implicit commitment to intervene in 
any situation that could result in the failure of a single 
institution. 

A Synopsis of Crises during the 
National Banking Era 

From the end of the Civil War until the outbreak of 
World War I, six crises required the issue of loan cer-
tificates by the New York Clearing House Association 
and other major clearinghouses. While details of the 
various episodes vary, each crisis followed the same 
basic pattern. The crisis would typically begin in New 
York with an event that investors would find unset-
tling, often the failure of one or more financial inter-
med ia r i e s . T h e f a i lu res wou ld lead to asset p r ice 
dec l ines and l iquidi ty pressures on the N e w York 
banks, pressures partially accommodated by the issue 
of clearinghouse loan certificates. In some cases (for 
example, 1884 and 1890) the issue of loan certificates 
was enough to foresta l l the deve lopment of a fu l l -
fledged money panic. 

Often the issue of loan certificates was either too 
late or of insufficient quantity to reassure bank deposi-
tors, however . Th roughou t the country, depos i to rs 
would a t tempt to wi thdraw their deposi t s in cash, 
causing banks outside of New York and the other ma-
jor cities to attempt to liquidate their deposits with the 
city banks. The end result was often a nationwide sus-
pension of cash payments by banks, as occurred in 
1873, 1893, and 1907, followed by a severe macroeco-
nomic contraction. 

Little def in i te is known concerning the ul t imate 
causes of the crises. However, certain factors associat-
ed with some or most of the incidents are often thought 
to have contributed to the likelihood of a crisis. Among 
the factors that have been cited are seasonal (spring 
and fall) demands for liquidity resulting from agricul-
tural activity and cyclical developments such as gold 
outflows, declining stock prices, rises in interest rates, 
and rises in the spreads on interest rates for low-quality 
versus high-quality investments. There is also some de-

bate concerning whether the behavior of deposi tors 
during the panics s temmed more from changing per-
ceptions about the quality of their banks ' assets or from 
a sort of herd instinct (see Calomiris and Gorton 1991, 
Mishkin 1991, and Moen and Tallman 1993). 

The summary below does not attempt to attribute 
the occurrence of the panics to any particular cause. 
Instead it presents a brief description of the evolution 
of each crisis, the response by the New York Clearing-
house Association and other clearinghouses in terms 
of liquidity provision, the effectiveness of the liquidity 
provision in stemming the panic, and the macroeco-
nomic consequences of the crisis. Information about 
the panics is further summarized in Table 2. 

T h e Pan ic of 1873 . T h e pan ic b e g a n wi th the 
September 8 failure of an insignificant warehousing firm 
because of bad loans to western railroad interests. By the 
fol lowing week, several large banks and investment 
houses had failed for essentially the same reason. In the 
face of a collapse in stock prices, the New York Stock 
Exchange closed on September 20 and did not reopen 
until ten days later. The closing of the stock market did 
much to spread the general perception of a panic. 

The key factor behind the closing of the New York 
Stock Exchange was the primitive nature of contempo-
rary systems for clearing and settling stock trades. At 
the time literally every stock trade had to be offset by a 
transfer of bank funds via certified check, a practice 
that resulted in liquidity demands far in excess of the 
funds that most trading firms had on deposit. The dif-
ference between the liquidity needs of the brokers and 
the funds they had on deposit was financed directly by 
the banks. Consequently, it was not unusual for banks 
to extend uncollateralized daylight credit to brokers in 
excess of ten times what they might have on deposit.22 

The demands for such "c learance" funds only grew 
with the onset of the panic, just as the banks became 
more reluctant to expose themselves to the risks asso-
ciated with fluctuations in stock prices. Without access 
to sufficient funds to clear trades, the New York Stock 
Exchange had little choice but to cease operations. On 
September 24 the stock exchange proposed to the New 
York Clearinghouse Association that a special pool of 
liquidity be created by the clearinghouse for the sole 
purpose of settling stock trades; this proposal was sum-
marily rejected (Sprague 1910, 39-40). 

Following the closing of the stock market, the New 
York Clearinghouse Association members continued to 
experience a liquidity drain. On September 20, 1873, 
they voted to issue up to $10 million in loan certifi-
cates. The issue of loan certificates was followed by a 
partial suspension of cash payments on September 24. 
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Tab le 2 
S u m m a r y of N a t i o n a l Bank ing Era Panics 3 

1 8 7 3 1 8 8 4 1 8 9 0 1 8 9 3 1 9 0 7 1 9 1 4 

P r o x i m a t e C a u s e S t o c k ' M a r k e t S tock M a r k e t S tock M a r k e t S tock M a r k e t s a n d Run o n O u t b r e a k of 

Crash a n d C l o s u r e Crash Cra sh C o m m e r c i a l Fa i lures NYC Trus ts W o r l d W a r I 

Loan Cer t i f i ca t e Issue, 2 6 . 6 2 4 . 9 1 6 . 6 4 1 . 5 1 0 1 . 0 NA 
NYC ($ mil l ions) 

Loan Cer t i f i ca t e Issue, N A NA 
N a t i o n w i d e ($ mil l ions) 

Bank Reserves , 4 6 . 9 7 0 . 7 
NYC ($mil I ions) 

Bank R e s e r v e s / M o n e t a r y 2 3 0 / 7 8 3 3 4 7 / 1 , 1 8 9 
Base, N a t i o n w i d e ($ mil l ions) 

S u s p e n s i o n of P a y m e n t s ? Yes N o 

F o l l o w e d b y Reces s ion? Yes N o 

NA 6 0 - 1 0 0 3 3 0 2 1 2 b 

9 2 . 5 9 9 . 0 1 8 1 . 0 NA 

4 7 8 / 1 , 3 6 6 5 2 9 / 1 , 5 1 4 1 , 2 0 5 / 2 , 8 8 9 1 , 6 3 0 / 3 , 3 5 3 b 

N o Yes Yes N o 

N o Yes, s e v e r e Yes, s e v e r e N o 

a All figures are approximate. The figures for loan certificate issues represent the total issue during the crisis. The amount of loan certificates outstanding at any given time was likely some-
what less than these numbers. The figures for reserves and the monetary base are for the dates that are closest to the crisis for which data are available. Estimates of reserves and money 
do not include loan certificates. 

h In addition to the issue of loan certificates, the 1914 panic saw the issue of about $400 million in Aldrich-Vreeland emergency currency. Some portion of this emergency currency is in-
corporated into the 1914 estimates of reserves and money. 

Sources: Friedman and Schwartz (1963), Sprague (1910, 1915), Timberlake (1993). 
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Cannon (1910, 85) estimated the amount of the loan 
cer t i f icates issued by the New York Clear inghouse 
Association members during the crisis at more than 
$26 million. Some idea of the impact of this issue can 
be obtained by noting that aggregate reserves of New 
York banks before the onset of the crisis were on the 
order of $50 million (Timberlake 1993), and the entire 
stock of base money in the United States was about 
$800 million (Friedman and Schwartz 1963, 799). 

The 1873 issue of loan certificates was a success in 
the sense that bank failures during the crisis were limit-
ed to the failure of a few relatively unimportant institu-
tions and in the sense that for most depositors checks 
drawn on bank deposits continued to serve as a medi-
um of exchange. However, the provision of liquidity by 
means of loan certificates was, as explained above, in-
sufficient to allow for operation of the stock market. 
Following the suspension of cash payments, the value 
of bank deposits was diminished by the emergence of a 
currency premium that peaked at roughly 5 percent by 
the end of September. The suspension of payments by 
the New York banks also wreaked havoc with banking 
and commerce across the country. Suspension in New 
York was followed by widespread suspension of pay-
ments by banks throughout the country. In some cases 
the shortage of cash led to layoffs because manufacturers 
were unable to meet their payroll obligations (Sprague 
1910, 61-75). In some of the larger cities, clearinghouse 
associations followed the lead of the New York Clear-
inghouse Association and issued their own loan certifi-
cates (Cannon 1910, 86-90). 

. Given the paucity of data on this period, it is diffi-
cult to gauge the macroeconomic costs of the 1873 
panic. Friedman and Schwartz (1963, 40-41) suggest 
that aggregate output may not have contracted follow-
ing the crisis. This conjecture is confirmed by Christina 
Romer (1989), who estimates that G N P grew by about 
1 percent f rom 1873 to 1874. Nathan S. Balke and 
Robert J. Gordon (1989), on the other hand, estimate 
that G N P fell by about 0.5 percent that year. In any 
case it is almost certain that for the year following the 
panic, output grew well below its intermediate-term 
trend value of about 4.5 to 6.5 percent, implying that 
the output cost of the panic was most likely substantial. 

The Panic of 1884. The 1873 panic had provided 
an almost perfect example of how not to manage a cri-
sis. The provision of emergency liquidity had been 
made too late and in insufficient quantity to compen-
sate for structural weaknesses in the banking system 
and in financial market settlement systems. 

These lessons were not lost on the New York Clear-
inghouse Association members. In early May 1884 the 

financial markets were rocked by the failure of a num-
ber of prominent firms due to fraud. On May 13 it was 
revealed that the pres ident of the Second Nat ional 
Bank had absconded with more than $3 million of the 
bank's securities, and the following day a similar reve-
lation of fraud started a run on the Metropolitan Na-
tional Bank. 

On the afternoon of May 14 the New York Clear-
inghouse Association approved the issue of loan cer-
t i f i c a t e s to all m e m b e r s , i n c l u d i n g M e t r o p o l i t a n 
National. Ultimately about $25 million of loan certifi-
cates were i ssued, as c o m p a r e d wi th the c lear ing-
house ' s reserves of $70 mil l ion (Timber lake 1993, 
204). Metropol i tan National was able to reopen its 
doors immediately, and the general feel ing of panic 
subsided within a week, according to contemporary 
accounts. In contrast to the situation in 1873, there 
was no general suspension of cash payments, no cur-
rency premium, no closing of the stock exchange, and 
no nationwide disruption of banking and commerce; 
the macroeconomic effects of the panic also appear to 
have been minimal.23 

The Panic of 1890. Sprague (1910, 143-44) traces 
the proximate cause of the 1890 crisis (in the United 
States) to the November 7 decision by the Bank of 
England to raise its discount rate from 5 to 6 percent. 
Sharp decl ines in the London and New York s tock 
markets led to the failure of Decker, Howell, and Com-
pany on November 11, which also involved the Bank 
of North America. The New York Clearinghouse As-
sociation met on the afternoon of that day and decided 
on a prompt issue of loan certificates. Ultimately $17 
million in certificates was issued, as compared with 
$92 million in reserve holdings (Timberlake 1993, 204). 

As was the case in 1884, the prompt issue of loan 
certificates seems to have contained the effects of the 
1890 panic. On November 15 the New York financial 
markets were again shocked by the news of the near-
failure of Baring Brothers and Company, and almost 
thirty brokerage houses failed as a result of subsequent 
declines in the stock market (Mishkin 1991, 86). De-
spite these developments , no general suspension of 
payments was declared and the effects of the panic 
were largely confined to New York.24 

The Panic of 1893. The 1893 crisis was notewor-
thy as an event that defied the conventional wisdom of 
the times. The success of the loan certificate issues of 
1884 and 1889 had strengthened the markets ' confi-
dence in this system of providing emergency liquidity. 
The liquidity demands of the stock market had also 
been reduced by the introduction in 1892 of a modern 
system for settling stock trades (Myers 1931, 303-5). 
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However , early 1893 saw the beginning of a se-
quence of events that would expose a serious flaw in the 
loan certificate system. A recession began in February 
that was accompanied by an unprecedented number of 
commerc ia l fa i lures . T h e stock market c rashed on 
May 4 f o l l o w i n g the fa i lu re of a marke t f avor i t e . 
Nineteen national banks failed (or at least suspended 
payments) during May and June, leading to liquidity 
pressures on other banks throughout the country and 
causing them to withdraw their deposi ts f rom New 
York banks.25 

Recognizing the danger of a panic, the New York 
Clearinghouse Association authorized the issue of loan 
certificates on June 15, 1893. As had been the case in 

There are certain noteworthy parallels 

between the financial history of the late 

nineteenth and early twentieth centuries 

and that of the late twentieth century. 

1884 and 1890, payments were not initially suspended. 
However, in the face of a continued, nationwide crisis 
of confidence, the loan certificates were ineffective in 
slowing the panic. The loan certificates had validity 
only within New York City and could not be used as a 
substitute for cash outside the city. Gold continued to 
flood out of New York during July, and by the begin-
ning of August virtually all banks had suspended cash 
payments (Sprague 1910, 170-78). Suspension led to a 
currency premium that peaked at around 4 percent and 
persisted until September (Sprague 1910, 182). 

The suspension of cash payments only increased the 
demand for loan certificates. The size of the 1893 New 
York Clearinghouse Association issue was unprece-
dented at $41.5 mill ion as compared with prepanic 
r e s e r v e s of $99 mi l l i on ( T i m b e r l a k e 1993, 204) . 
Sprague (1910, 182) estimates that during the month 
of August 95 percent of interbank settlements in New 
York were effected by transfer of loan certificates. 

The 1893 panic also resulted in unprecedented is-
sue of loan certificates outside of New York. Most is-

sues were in amounts under $1 million, although the 
Boston and Philadelphia c lear inghouses issued $11 
million each. Perhaps more importantly, many clear-
inghouse issues were made in small denominat ions 
and were widely used as hand-to-hand currency. Quite 
a few of these small-denomination clearinghouse loan 
certificates were issued by banks or by commercial 
firms in small communities that had no clearinghouse 
(Cannon 1910, 95-116). Sprague (1910, 197) places 
the maximum amount of loan certificates outstanding 
at any time during the panic at about $60 million. With 
the aggregate stock of narrow money about $1.5 bil-
lion at the time, even by this conservative estimate the 
issue of loan certificates still amounted to a significant 
addition to this aggregate. 

Despite these ingenious efforts at liquidity provi-
sion, the economy continued to contract during and af-
ter the panic of 1893. Roughly 5 percent of all U.S. 
banks failed during the crisis, along with 15,000 com-
mercial firms. The total money stock fell by 6 percent, 
and ou tpu t c o n t i n u e d to con t rac t unti l J u n e 1894 
(Friedman and Schwar tz 1963, 109; Mishkin 1991, 
87). The Miron-Romer (1990) index of industrial pro-
duction shows a 14 percent drop from 1892 to 1893, 
followed by a weak rebound of only 2.7 percent from 
1893 to 1894. Balke and Gordon (1989) have estimat-
ed that real ( inf la t ion-adjusted) G N P was flat f rom 
1892 to 1893 and contracted by about 3 percent in 
1894. Romer (1989) has estimated that the economy 
contracted by about 1 percent in both 1893 and 1894. 
Not all of these effects can be attributed to the panic, 
as a recession was apparently well under way when 
the panic began. However, the disruptions caused by 
the panic doub t l e s s con t r ibu ted to the length and 
severity of the downturn. 

The Panic of 1907. Surprisingly, the 1893 panic did 
not result in any major initiatives toward increasing the 
resiliency of the banking and payments system. The 
years between 1893 and 1907 also saw the rapid ascent 
of a new and particularly illiquid type of financial in-
termediary known as trusts. Trusts were essentially 
banks that offered deposit contracts that appealed to 
individuals and corporations who were more interest-
ed in higher returns over the long run and less inter-
es ted in d r a w i n g on these depos i t s as a means of 
paymen t . 2 6 Exp lo i t ing loopho les in c o n t e m p o r a r y 
banking law, trusts were able to increase the yield on 
their assets relative to banks by holding less-liquid, 
higher-yielding portfolios that included virtually no re-
serves. By 1907, the total assets of trusts in New York 
State had grown to roughly three-quarters the size of 
national bank assets in the state ($1,364 billion versus 
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$1.8 billion) and were more than twice as large as the 
assets of state banks ($541 million) (Moen and Tall-
man 1992,612-16). 

In spite of their evident importance in the banking 
industry, in 1907 most New York City trusts were not 
members of the New York Clearinghouse Association. 
Instead, payments drawn on the trusts were settled in-
directly through accounts held by the trusts at the vari-
ous clearinghouse banks. The proximate cause of the 
1907 panic was the October 21 announcement by one 
of the New York Clear inghouse Associat ion banks 
that it would no longer clear checks for Knickerbocker 
Trust Company. A run on Knickerbocker began the 
next day, followed by runs on other trust companies 
(Sprague 1910, 251-56). Because the trust companies 
were not in the New York Clearinghouse Association, 
they were not eligible for assistance via loan certifi-
cates. By the end of that week J.P. Morgan had formed 
a syndicate of large banks to extend credit to the be-
leaguered trusts, but by this time the general feeling of 
uncertainty had spread. Loan certificates were issued 
in New York beg inn ing on Oc tober 26. N e w York 
banks suspended cash payments in early November, 
which led to a currency premium and widespread sus-
pension of payments by banks in other parts of the 
country (Sprague 1910, 257-77). 

The subsequent issue of loan certificates was un-
precedented in amount and scope. The New York City 
issue alone totaled $101 million versus $181 million 
in deposits at the start of the panic (Timberlake 1993, 
204) . Outs ide of New York, loan cer t i f ica tes were 
widely used both as a means of interbank settlement 
and as hand-to-hand currency. A. Piatt Andrew (1908) 
estimated that the aggregate issue of loan certificates 
in cities with population greater than 25,000 totaled 
$330 million. As the total stock of narrow money was 
approximately $2.9 billion, these issues amounted to a 
significant expansion of the money supply (Friedman 
and Schwartz 1963, 706). 

Like the 1893 panic, the panic of 1907 began short-
ly after the onset of a recession (June 1907), during 
which the U.S. industrial output again fell by roughly 
14 percent as measured by the Miron-Romer (1990) 
index. Real G N P contracted by about 5.5 percent as 
estimated by Balke-Gordon (1989) and 4 percent ac-
cording to the Romer ' s (1989) estimates. The tradi-
tional interpretation of this episode has placed almost 
all of the blame for the severity of the macroeconomic 
downturn on the f inancia l panic. Al though this in-
te rpre ta t ion has been cha l l enged by some wr i te rs 
(Mishkin 1991, 89-91, for example), the output costs of 
the panic must be reckoned as large by any accounting. 

The Panic of 1914. The immediate legislative re-
sponse to the 1907 panic was the passage in 1908 of 
the Aldrich-Vreeland Act. This act essentially legit-
imized the issue of clearinghouse loan certificates as 
e m e r g e n c y cu r rency . T h e r e were , h o w e v e r , s o m e 
important differences between the emergency curren-
cy issued under Aldrich-Vreeland and the earlier clear-
inghouse issues. 

Under Aldrich-Vreeland, national banks in the larg-
er cities were allowed to group into associations for 
the purpose of issuing currency during emergencies. 
State banks and trusts were not eligible to issue emer-
gency currency even if they were members of the local 
clearinghouse. The emergency currency was to be is-
sued against a relatively narrow class of marketable 
assets held as collateral (U.S. securities and commer-
cial paper) and was to be taxed at an annualized rate of 
5 percent for the first month of its issue, increasing 
each month thereafter by one percent to a maximum of 
10 percent. This schedule was later reduced to an ini-
tial rate of 3 percent, increasing by half -percentage 
points to 6 percent (Timberlake 1993, 209; Sprague 
1915, 518-19). A distinctive advantage of the Aldrich-
Vreeland currency over the clearinghouse loan certifi-
ca tes was that the f o r m e r was lega l ly c o n s i d e r e d 
currency and hence valid for settlements among banks 
that were not members of the same clearinghouse. For 
the same reason the legal status of the Aldrich-Vree-
land currency all but eliminated the possibility of a 
currency premium. 

The Aldrich-Vreeland Act was superseded by the 
1913 Federal Reserve Act. Before the Federal Reserve 
System could begin operations, however, world finan-
cial markets were shaken by the start of the first World 
War. Although the United States was not directly in-
volved in the war at that time, the outbreak of hostili-
ties had devastating effects on U.S. financial markets. 
The markets ' supply of short-term credit f rom London 
was entirely cut off, just as the stock market crashed 
when European interests sought to liquidate their U.S. 
holdings. The resulting liquidity strains led to the clo-
sure of the New York Stock Exchange on July 31, 
1914. The stock exchange remained essentially closed 
for the next two months, and unrestricted trading did 
not resume until April 1 of the following year (Fried-
man and Schwartz 1963, 172). Other domestic financial 
markets and the markets for foreign exchange were al-
so severely disrupted (Sprague 1915, 521-31). 

Following the closure of the stock market, runs be-
gan on banks as they had in earlier panics. The resulting 
liquidity demands were met by issues of both loan cer-
tificates (in aggregate about $212 million nationwide) 
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and Aldrich-Vreeland emergency currency (in aggre-
gate about $400 million). These issues expanded the 
narrow money supply by about one-eighth over its 
prepanic levels, a factor of increase somewhat larger 
than that experienced in 1907.27 

Despite the parallels with earlier panics, the panic of 
1914 did not precede any major economic contractions, 
nor was there any general loss of conf idence in the 
banking system. Part of the reason for this lay in the 
peculiar wartime nature of the crisis. In the months im-
mediately following the crisis, the U.S. banking system 
was bolstered by gold inflows resulting f rom the de-
mands for U.S. exports (Schwartz [1986J 1992a, 20). 
Aided by these same export demands, U.S. industrial 
output rose by 20 percent from 1914 to 1915 (Miron 
and Romer 1990, 336), while real G N P grew by about 
5 percent (see Romer 1989 and Balke and Gordon 
1989). Yet various accounts agree that the successful 
resolution of the crisis resulted in large part f rom the 
prompt issue of the Aldrich-Vreeland currency. 

71ie Lessons of the 
National Banking Era Crises 

The variety of crises experienced during the Na-
tional Banking Era offer a number of lessons for the 
effective provision of liquidity during crises. The sys-
tem of providing liquidity via loan certificates was in 
many ways an imperfect solution to this problem, "a 
poor tenth best," in the words of Charles P. Kindle-
berger (1989). Yet this makeshif t system was clearly 
on the margin of success and failure. It was as effec-
tive in certain instances (1884, 1890, and, in its legit-
imized form, 1914) as it was a failure in others (1873, 
1893, 1907). In addition, the loan certificate system 
was highly successful in limiting the amount of credit 
risk borne by providers of emergency liquidity, that is, 
clearinghouse members. 

The mos t evident and least controvers ia l lesson 
f rom the National Banking Era experience is that in 
crisis situations, timing is critical. Emergency liquidi-
ty, if it is to be provided, should be provided before 
bank depositors and market participants begin to per-
ceive institutions as illiquid. In the panics of 1873 and 
1907, much of the damage resulted f rom failure on the 
part of the clear inghouses and particularly the New 
York Clearinghouse Association to provide adequate 
liquidity early in the crisis. Relatively large issues of 
loan cert if icates af ter the fact could not correct the 
damage once a panic was under way. Even with the 

transactions technologies of the times, the delay of a 
day or two was critical. The post-1930s record of cri-
sis interventions by the Federal Reserve (see note 10) 
and by foreign central banks suggests that this lesson 
has been almost universally accepted.28 

The panic of 1893 illustrates, however, that timing 
is not everything. In the 1893 crisis, timely provision 
of loan certificates could not make up for structural 
weaknesses present within the banking industry at the 
time. In particular, the inability of the banks to geo-
graphical ly d ivers i fy their deposi t base mean t that 
their clearinghouse loan certificates could serve only 
as local currency. City banks were therefore suscepti-
ble to shocks that dra ined reserves away f r o m the 
large cities towards the interior; country banks did not 
have access to the liquidity provided by the issue of 
loan cert if icates in the cities. Banks were also con-
strained in their ability to diversify their assets. Some 
striking evidence on the fragility of the U.S. banking 
industry during the National Banking Era can be ob-
tained by a comparison of the U.S. and Canadian ex-
periences during the panics. For example, Michael D. 
Bordo, Angela Redish, and Hugh Rockoff (forthcom-
ing) observe that Canadian banks, which generally en-
joyed a geographically diverse deposit base as well as 
ready access to emergency liquidity, were not run dur-
ing National Banking Era panics. 

Today, the U.S. banking industry is obviously much 
more diversified over both sides of the balance sheet 
than was the case during the National Banking Era. 
Depositors are also insulated from the direct effects of 
shocks to the banking industry by the government 
"safety net." However, ongoing structural changes in 
the banking industry have led to increased risk-taking 
on the part of banks, as documented by Boyd and 
Gertler (1993, 1994a). Boyd and Gertler conclude that 
recent policy initiatives such as the 1991 passage of 
FDICIA and the Basle Accord of 1988, which seek to 
limit such risk-taking behavior, are justified because 
they improve economic efficiency and lessen the like-
lihood of taxpayer bailouts. The National Banking Era 
experience only reinforces this conclusion. 

Another lesson from the National Banking Era de-
rives f rom the experience of the 1873 panic, in which 
ample provision of interbank liquidity could not over-
come structural weaknesses in securities market settle-
ment systems and particularly an overreliance on bank 
credit. At the time the operation of the New York stock 
market depended entirely on the willingness of banks 
to extend indefinite amounts of uncollateralized credit 
to market participants. When this credit was not forth-
coming, the immediate result was complete breakdown 
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of the market. The ultimate result of the 1873 and sub-
sequent panics was the development of the clearing-
house system for clearing stock market trades, in which 
major market participants pool resources in order to 
guarantee the liquidity of the market. 

Today, methods for clearing and settlement in fi-
nancial markets are vastly more sophisticated than was 
the case in 1873. Yet incidents such as the 1974 fail-
ures of B a n k h a u s Hers ta t t and Frank l in Na t iona l 
Bank, the 1980 silver crisis, the 1987 stock market 
crash, and the 1995 failure of Barings have all placed 
acute stresses on financial markets and their settlement 
systems. 2 9 Some financial markets , particularly the 
markets for foreign exchange, continue to require ex-
traordinary amounts of bank credit for their daily op-
erations (see New York Foreign Exchange Committee 
1994). As indicated in the epigraph introducing this 
article, this problem is a continuing concern to policy-
makers. The Federal Reserve and other central banks 
have unde r t aken m e a s u r e s des igned to e n c o u r a g e 
proper management of risks associated with the settle-
ment of financial market transactions. Recent policy 
initiatives along these lines include the adoption of 
fees for daylight overdrafts on Fedwire and the adop-
tion of m i n i m u m standards fo r pr ivate large-value 
payment systems (Board of Governors 1993, 98-99; 
1994, 109). 

The panic of 1907 sharply illustrates a problem with 
financial innovation, which is the tendency of the mar-
kets for f inancial intermediation to innovate around 
existing, costly arrangements for liquidity provision, 
through a process that Edward J. Kane (1977, 1981) has 
characterized as a "regulatory dialectic." In the case of 
the 1907 panic, the trusts arose as a new form of finan-
cial intermediary that was successful in circumventing 
the contemporary restrictions placed on bank portfo-
lios, particularly reserve requirements. The trusts oper-
ated under the impression that they could "free ride" on 
the liquidity-providing services of the banks and the 
clearinghouses. However, many trusts did not have ac-
cess to liquidity sufficient to cover depositor demands 
during the 1907 panic. Had the New York trusts had 
access to loan certificates in 1907, these institutions 
most likely would not have been run and a widespread 
panic would not have occurred. Only after the panic 
had revealed the illiquidity of the trusts was there any 
significant change in the institutional mechanisms for 
emergency liquidity provision. 

As was the case in the early twentieth century, re-
cent years have seen a t remendous amount of inno-
vat ion in the b a n k i n g and p a y m e n t sys t ems . It is 
deba tab le whe the r these innova t ions pose a direct 

challenge to banks ' traditional role as liquidity pro-
viders.30 However, certain financial innovations have 
placed new and potentially large (in times of uncer-
tainty) demands on the liquidity of the banking sys-
tem. For example , Boyd and Gert ler (1993) survey 
three types of off-balance-sheet activities that have be-
come increasingly prevalent in the U.S. banking sys-
tem: loan commitments and standby lines of credit, 
loan sales and securitization, and provision of deriva-
tive instruments (such as swaps). As was the case with 
the trusts, these activities have enhanced the efficiency 
of f inanc ia l in te rmedia t ion by a l lowing f i r m s and 

The most evident and least controversial 

lesson from the National Banking Era 

experience is that in crisis situations, 

timing is critical. 

households access to cash f lows that more closely suit 
their individual circumstances. During normal t imes 
these activities do not place large demands for liquidi-
ty on the banking system, as was also the case with the 
trusts. Because each of these activities involves some 
liquidity guarantees on the part of banks, however, the 
potential exists that each could result in sudden, large 
demands for liquidity. The 1907 experience suggests 
that the issue of policy response in such situations will 
be an important one as new forms of intermediation 
continue to evolve (Tallman and Moen 1995). 

Finally, a comparison of the 1914 panic with earlier 
disruptions illustrates the payoff to a wel l -p lanned, 
credible, and legally sanctioned system for providing 
liquidity in crisis situations. The extraordinary liquidity 
demands associated with the 1914 panic were as large 
if not larger than that of any previous panic, yet there 
was no general loss of confidence in the banking or 
payments system. The knowledge that liquidity would 
be forthcoming in the form of the legally sanctioned 
Aldrich-Vreeland emergency currency did much to alle-
viate the possibility of a sustained economic contraction. 
Nor are there any instances of losses recorded for ei-
ther the legally sanctioned emergency currency or the 

Federal Reserve Bank of Atlanta Economic Review 27 Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



traditional c lear inghouse loan cert if icates that were 
issued in response to the panic. 

In summary, the experience of the National Bank-
ing Era offers more than an colorful chapter in U.S. 

economic history. Rather, the evolut ion of National 
Banking Era liquidity crises and proposed solutions to 
these crises offers a valuable set of policy experiments 
whose relevance seems to appreciate with time. 

Notes 

1. For a summary of the Fed 's interventions during financial 
cr ises and an introduct ion to the re levant l i terature see 
Mishkin (1991). 

2. The Federal Deposit Insurance Corporation Improvement 
Act (FDICIA) of 1991 has been particularly important. See 
Wall (1993) for an introduction. 

3. For the purposes of this article, outside money may be defined 
as either cash or reserves held by banks at a central bank. 

4. The legal treatment of depositors' claims on bank deposits 
in this regard is somewhat different f rom that of similar 
claims on most other types of firms. For example, chapter 7 
of the U.S. bankruptcy code (which does not apply to banks 
and certain other financial intermediaries) allows for rever-
sal or "avoidance" of transfers by liquidating firms. Trans-
fers to creditors that are made up to ninety days before a 
bankruptcy filing, or up to one year before bankruptcy in 
the case of "insiders," may be avoided. See Woelfel (1994, 
125). 

5. Blommestein and Summers (1994) discuss some of the po-
tential advantages of interbank settlement in reserves. A 
more formal rationale for this practice is offered in Kahn 
and Roberds (1995). 

6. See Gertler (1988) for a survey of this literature. 
7. Limitat ions on the availability of one of the most direct 

forms of Fed credit—discount window loans—are discussed 
by Garcia and Plautz (1988) and more recently by Mengle 
(1993a) and Wall (1993). Historically, discount window 
credit generally has been provided only to depository insti-
tutions, although some limited discount window lending to 
nondepository institutions took place in the 1930s under the 
Federal Reserve's emergency lending authority. 

8. Mank iw (1986) , Corr igan (1991) , Mishkin (1991) , and 
Summers (1991) all discuss the tendency of informational 
asymmetries to become magnified in such situations. One 
manifestation of this heightened uncertainty is discussed in 
Clair, Kolson, and Robinson (1995), who provide evidence 
that during such times banks have a strong tendency to shift 
interbank payment processing out of private systems and in-
to Fed payments systems. 

9. Mengle (1990) discusses this problem in some detail. In the 
recent literature this is usually described as the problem of 
"too-big-to-fail." 

10. See, fo r example , Schwar tz ([1986] 1992a), Garcia and 
Plautz (1988), Brimmer (1989), Bernanke (1990), Mishkin 
(1991), Davis (1992), Calomiris (1994) and Wolfson (1994). 
Among the more recent events requiring Fed intervention 
have been the 1970 Penn Central bankruptcy (see Schwartz, 

Brimmer, Mishkin, Davis, Calomiris), the 1974 failure of 
Franklin National Bank (Schwartz, Garcia and Plautz, Wolf-
son) the 1980 silver crisis (Garcia and Plautz, Br immer , 
Wol fson) , the 1984 Continental Illinois episode (Davis , 
Wolfson), the 1987 stock market crash (all except Schwartz 
and Calomiris), and the 1991 failure of the Bank of New 
England (Wolfson; see also Schwartz 1992b). 

11. Example s include F r i edman (1960) , Garc ia and Plautz 
(1988), Goodfriend (1988), Kaufman (1991), and Schwartz 
(1992b). 

12. FDICIA-imposed limits on discount window lending are 
s u m m a r i z e d in R o b e r d s (1993) and d i scussed at s o m e 
length in Smith and Wall (1992) and Wall (1993). FDICIA 
also contains a clause that would allow these limits to be 
exceeded during systemic crises. In addition to the FDICIA 
reforms, the Omnibus Budget Reconciliation Act of 1993 
contains "depositor preference" provisions designed to re-
duce FDIC exposure to credit risk. The eff icacy of these 
provisions has been viewed by some observers as question-
ab le ; see f o r e x a m p l e K a u f m a n (1993) and T h o m s o n 
(1994). 

13. See Kaufman (1991) and Schwartz (1992b). For contrasting 
views see Summers (1991) or Calomiris (1994). 

14. The Fed provides liquidity via the market fo r overnight 
funds (the repo or RP market). However, only a narrow, ho-
mogeneous class of bank assets (U.S. Treasury securities) 
are available for RP. 

15. On occasion the Treasury would attempt to increase the 
supply of liquidity via open market purchases. These at-
tempts at a "monetary" policy are seen by most historians 
as ineffective during times of crisis; see, for example, Tim-
berlake (1993). Myers (1931, 286-87) also records several 
instances in which syndicates of large commercial banks 
formed pools of liquidity that were made directly available 
to the financial markets via the call loan market. 

16. See Cannon (1910, 36-57) for a description of contempo-
rary settlement practices. 

17. See Cannon (1910, 75-76), Myers (1931, 98-99), and Tim-
berlake (1993, 199-200). Loan certificates taken out by any 
member bank were required to be accepted by other mem-
bers in settlement upon penalty of expulsion f rom the clear-
inghouse. 

18. Discussions of discount window lending—see Goodfriend 
(1990, 263-65), for example—emphasize the legal advan-
tage enjoyed by government agencies in being able to estab-
lish senior claims against bank assets, although Goodfriend 
notes that this advantage may not exist in the case of repur-
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chase agreements. It is unclear why National Banking Era 
clearinghouses felt that they could enforce seniority of their 
claims. Part of the answer probably lies in the fact that, in 
the case of the loan certificates, posted collateral was rarely 
l iqu ida ted . C a n n o n (1910 , 2 3 7 - 3 9 ) does desc r ibe one 
Supreme Court case in which the seniority of clearinghouse 
claims was successfully defended. 

19. See Gorton and Mullineaux (1987, 465). The experience of 
some New York banks during the 1893 panic suggests that 
this information did not always remain secret. See Sprague 
(1910, 181). 

20. This- comparison is not meant to suggest that the two sys-
tems summarized in Table 1 are the only possible means of 
providing emergency liquidity to the banking and payment 
systems. 

21. Goodhart cites the ability to overcome this conflict of inter-
est as a natural advantage of central banks, a view that is 
disputed by Dowd (1994). 

22. See Sprague (1910, 38-39) and Myers (1931, 282-85). My-
ers notes that this pract ice; k n o w n as overcer t i f ica t ion , 
flourished in spite of its illegality. 

23. On the events of 1884 see Sprague (1910, 108-23), Cannon 
(1910, 90-91), Noyes ([1909] 1980, 99-100), Myers (1931, 
412-13), and Mishkin (1991, 83-84). 

24. There were issues of loan certificates by the clearinghouses 
in Boston and Philadelphia. See Cannon (1910, 92-94). 

25. See Sprague (1910, 168-171). The drain on bank reserves 
may have been exacerbated by political uncertainty over 
whether the United States would maintain the gold stan-
dard. See Friedman and Schwartz (1963, 108-9). 

26. Deposi ts at trusts were still essential ly bank- l ike in the 
sense that they were payable on demand at par. 

27. See Friedman and Schwartz (1963, 172). Sprague (1915, 
518) noted that almost all of the Aldrich-Vreeland currency 
issued dur ing the panic was issued against government 
bonds; in this sense the 1914 emergency currency issues 
more closely resembled modern open market operat ions 
than discount window loans. 

28. On the actions of foreign central banks during crises see 
Corrigan (1990b) or Davis (1992). 

29. On the Herstatt failure see Davis (1992, 154-56) and Corri-
gan (1990b), on Barings see Falloon (1995); on the other 
incidents see note 10. 

30. For two cont ras t ing poin ts of v iew on this sub jec t see 
D 'Ar i s t a and Schles inger (1993) and Boyd and Ger t le r 
(1994b). 
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anks are subject to many forms of risk, of which credit and mar-
ket risk are perhaps the most important. Credit risk involves the 
risk that a counterparty to a contractual obligation, be it a mort-
gage, loan, or swap agreement, will default on the promised pay-
ments. Market risk is the risk that the values of assets or the cash 

flows from assets will change in response to movements in broad market fac-
tors, such as interest or exchange rates. Traditionally, banking regulation has 
focused on credit risk, the quality of assets, and internal control systems. But 
financial markets have changed so that market risk has become increasingly 
important. 

Risk is an integral part of bank business. In assessing the creditworthiness 
of a loan applicant the bank makes a judgment about the riskiness of the 
loan. In taking a position in the foreign exchange market the bank takes on a 
risk that it factors into the price quoted to its customer. Regulatory interest is 
not in controll ing the risk a bank can take on per se but in l imiting the 
chances that adverse outcomes will exceed the bank's capacity to bear loss-
es—hence the regulatory focus on bank capital, which provides a buf fer 
against the potential for losses inherent in the bank's conduct of its normal 
business. For exposures to market risks from trading desk operations, howev-
er, existing regulations for the determination of bank capital, based on the 
quality of assets held, are not appropriate. 
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Derivatives—financial assets whose value and pay-
offs are determined by the value of an underlying asset 
or index—are used to transfer risks from one party to 
another (at a cost, of course) and thus are a means of 
risk management , much like insurance. Derivat ives 
such as forward foreign exchange contracts, interest 
rate swaps, commodity and financial futures, together 
with, more exotic variants such as caps, swaptions, and 
structured notes, have grown explosively in the past 
twenty years, though some types of derivatives are as 
old as financial markets themselves. These instruments 
are now an integral part of international trade, finance, 
and corporate financial risk management. As the mar-
ket has grown, certain large commercial banks have 
become lead players, competing directly with invest-
ment banks to create and sell derivative "products" in 
order to meet the risk-management needs of their cus-
tomers. Increasingly, providing these products, either 
directly or through correspondent relations, will be-
come important for smaller banks as well. 

Derivatives also have a dark side. They have been 
the subject of widespread and sometimes lurid publici-
ty. Some consider them unimaginably complicated, 
dangerously risky, even a threat to the financial system. 
Rightly or wrongly, derivatives have been associated 
with a number of well-publicized financial disasters in 
recent years.1 The resulting furor has led to demands 
that Congress and regulatory agencies "do something!" 
Some might argue for an outright ban on derivatives 
trading by commercial banks. But such a ban would 
only drive the market (and its associated revenues) off-
shore or into nonbank institutions. It would therefore 
be futile and would simply hamstring U.S. commercial 
banks in the global financial marketplace. One can no 
more ban derivatives than the Luddites could ban pow-
er looms in the early nineteenth century. 

While fear drives public calls for regulation, there 
are also sensible reasons for reevaluating the current ap-
proach to regulating banks' trading activity. Bank in-
volvement in derivatives trading represents a new and 
very different business from the traditional role of credit 
assessment and loan origination, and traditional meth-
ods of assessing bank capital are not appropriate to this 
new business line. For a trading desk's portfolio, the 
primary sources of risk are market factors—interest 
rates, exchange rates, mortgage prepayment rates—not 
credit factors. This environment has led to the discus-
sion of "risk-based capital" assessment. 

Risk-based capital fits into a larger framework of the 
bank's overall capital. The Federal Deposit Insurance 
Corporation Improvement Act contains provisions for 
increasingly stringent supervisory intervention as capi-

tal ratios fall. The concern is that trading desk activities 
may lead to rapid changes in bank capital because of 
the potential volatility of the trading portfolio's value. 
An additional concern is that failure of large banks in-
volved in derivatives origination and market making 
may have systemic implications. For these two reasons, 
regulators are subjecting trading risk to special scruti-
ny. Beginning in 1993, the Basle Committee on Bank-
ing Supervision (1993) outlined the need for requiring 
the assessment of capital to cover trading-portfolio risk 
and discussed means of doing so. The current regulato-
ry discussion follows from that initiative. 

The basic goal of risk-based capital assessment is to 
determine the optimal level of risk-based capital a bank 
should hold against possible losses in its trading portfo-
lio. Determining what is optimal involves trading off 
the costs of implementa t ion and hold ing excess ive 
amounts of capital, on the one hand, against the need to 
ensure that sufficient capital is available to cover rea-
sonably likely outcomes given the bank's positions, on 
the other hand. Because portfolio positions are chang-
ing rapidly, it is desirable to have a means of assess-
ing capital requirements that is responsive to these 
changes. Fixed-capital requirements are likely to be too 
high or too low. If too high, burdensome capital re-
quirements place banks under a competitive disadvan-
tage relat ive to o f f shore and nonbank compet i tors . 
Alternatively, if too low, capital requirements do not 
provide adequate protection from losses, thus placing 
the bank's other activities at risk and ultimately passing 
the risk on to deposit insurers. 

There are three m a j o r proposals fo r de termining 
risk-based capital. These are (1) the standard or super-
visory model approach, (2) the internal models ap-
proach, and (3) the precommitment approach. Both the 
standard and internal models proposals are concerned 
with regulating, to a greater or lesser degree, the mod-
els used internally by banks for risk assessment and 
management. These are referred to herein as the models-
based approaches. The precommitment approach is not 
models-based regulation in that it does not attempt to 
regulate models . It emphasizes incentives and goals 
while leaving modeling issues entirely to banks. 

Models-Based Approaches to 
Risk-Based Capital 

It is wor thwh i l e re f lec t ing on the complex and 
d y n a m i c nature of m o d e r n secur i t ies and secur i ty 
markets. Compet ing pricing and hedging models are 
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developed by so-cal led rocket scientists within in-
vestment banks and academics at universities. These 
models are based on f inancial-asset pricing theory, 
are necessarily cast in terms of sophisticated mathe-
matics, and their implementat ion involves complex 
statistical issues. The relative merits of these models 
are hotly debated, and their development is ongoing. 
Not only are they dynamic and subject to disagree-
ment among experts, but the securities these models 
are used to price and hedge are also rapidly evolving 
in response to changing market forces and the effor ts 
of intermediaries to provide products to sell to cus-
tomers. 

Bank involvement in derivatives trading 

represents a new and very different business, 

and traditional me thods of assessing bank 

capital are not appropriate to this new 

business line. 

There is a continuing dynamic between the regula-
tors, at tempting to devise regulations that will meet 
social ob jec t ives , and the regula ted , a t t empt ing to 
maximize their profits within and around regulatory 
cons t r a in t s . Th i s con f l i c t in goa l s and i ncen t ive s 
sometimes leads to a contest that regulators rarely win. 
Regulations must necessarily be general and written so 
that compl iance is unambiguous . Regula t ions take 
time to write, inevitably involve compromises, and tend 
to evolve slowly. In contrast, f i rms can respond quick-
ly to changing markets and can adjust their business 
practices to the regulations in ways that are difficult to 
ant icipate and that may produce unintended social 
consequences. Responding to these innovations only 
leads to another round of regulations and innovations, 
with the regulations becoming increasingly complex, 
burdensome, and costly to monitor. Viewed in terms 
of incentives, some approaches may be counterpro-
ductive while others minimize the asymmetry between 
the goals of regulators and the regulated. 

The Standardized Model Approach. The stan-
dardized model approach would have a single model, 
designed by regulators, applied to all banks. This ap-
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proach is designed to keep the reporting burden from 
being excessive and to provide a f ramework that su-
pervisory personnel can verify. By defining the model 
to be used for determining risk-based capital and by de-
ciding many of the judgment questions that keep model 
builders occupied, the standardized model might , in 
principle, be free of the temptation to "game" the sys-
tem to reduce capital set-asides. The underlying phi-
losophy of this model is to divide securities into broad 
categories and then to assign weights to these cate-
gories. Unfortunately, in practice this approach is an 
invitation to gaming. For instance, one question raised 
in the proposed regulations was whether undiversified 
equity portfolios should be assessed an additional 8 
percent risk-based capital set-aside. Clearly, "diversifi-
cation" is not an either/or quality, and an 8 percent ad-
ditional capital set-aside would be too much for some 
portfol ios and too little for others. At tempts to use 
such rules of thumb to reduce complex and continu-
ously varying properties into a few discrete categories 
are apt to lead to unsatisfactory results. Hugh Cohen 
(1994) assessed a related, and similar, regulatory pro-
posal for measuring loan-portfolio interest rate risk. 
He showed that even for default-free bonds, the sim-
plest of securities, portfolios that are "equivalent" un-
der the proposed regulations will have widely varying 
risk characteristics. Adding complexity to a standard-
ized model to attempt to solve these problems is an 
exercise in futility. Attempting to adapt the model to 
such circumstances will make it increasingly complex, 
unwieldy, and costly to implement and monitor. 

The "one-size-fits-all" approach implicit in the stan-
dardized model approach does not reflect the diversity 
of portfolios and strategies that exist. Neither is it like-
ly to keep up with changing circumstances. Portfolio 
positions change rapidly, requiring real-time monitor-
ing. Contrast the rapidity of Baring's decline with the 
once-a-quarter reporting requirements for most banks. 
Financial innovation and customizat ion of f inancial 
products means that a standardized model may be out-
dated before it is promulgated. While the model may 
address, inadequately, "vanilla" securities, it will not be 
able to handle ei ther cus tomized or newly created 
types. The regulatory agencies will be challenged to 
develop the highly technical models needed to be suit-
ably firm-specific, rapidly evolving, and flexible. 

The Internal Models Approach. As a result of crit-
icisms of the standardized model approach, the inter-
nal models approach has been advanced as an alternative 
(see Board of Governors 1995a). The assumption un-
derlying this approach is that banks are in a better posi-
tion to devise models suitable to their risk-management 
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needs than are regulators. Risk-management models al-
ready exist within banks. The proposed internal models 
approach seeks to piggyback on a bank's existing risk-
management model to determine levels of risk capital 
to be held. 

At the heart of the internal models approach is the 
"value-at-risk" calculation, whereby the maximum loss 
that a portfolio is likely to experience in a given time 
interval is quantified to a certain level of probability. 
The output of such a model is a measure of value at 
risk, or VAR. For example, a 5 percent VAR of $1 mil-
lion means that a loss exceeding $1 million is expected 
to occur one period out of twenty, at most. Of course, 
the bank expects to be making profits on average. Such 
calculations are performed routinely by banks with ac-
tive trading portfol ios to limit their exposures over 
short time intervals. Investment and commercial banks 
use daily VARs because that horizon fits into their risk-
management systems, which monitor and adjust the 
bank's overall position risk on a daily basis. Under the 
internal models approach, regulators would then adjust 
the bank 's daily VAR to reflect the longer period of 
regulatory interest, say, a quarter, by some fixed factor 
to arrive at the required capital level. 

Unfortunately, over longer horizons, the nonlinear 
payoffs of options in many portfolios make it impossi-
ble to extrapolate risk exposures linearly on the basis 
of one-day VAR calculations. Consider a portfolio that 
has written in an out-of-the-money option on interest 
rates that are very unlikely to become in-the-money in 
a single day. This position contributes nothing to the 
one-day VAR. But the possibility of a large interest rate 
move over, say, a week may be such that the probabili-
ty of the option going in-the-money becomes impor-
tant. Thus, the potential losses from the option position 
over a week are not just a simple multiple of the poten-
tial losses over a single day; the potential losses are a 
nonlinear function of the time interval. Additionally, 
extrapolating from single-day potential losses to longer 
periods assumes a static portfolio position. In reality, a 
trading desk would be constantly adjusting its portfolio 
to reflect changing market conditions. 

Because there is no economic model for determin-
ing how to extrapolate daily VARs, which banks' inter-
nal mode l s produce, to the hor izons of interest fo r 
capital assessment , the proposed regulations simply 
pick a multiplier number: 3.16.2 This number would be 
the same for all banks regardless of their por t fol io 
composition or internal model performance. In order to 
ensure the adequacy of most banks' capital this mul-
tiplier will likely be conservative (that is, high). Al-
though for a few banks with risky portfolios the risk-

based capital will be too low, for most banks this ap-
proach imposes a risk-based capital requirement that is 
unduly burdensome given the actual risk of their port-
folios. Since capital is expensive the requirement will 
impose unnecessarily high costs on banks and place 
them at a disadvantage relative to their competitors. It 
will then be natural for banks to reduce their effective 
capital costs by increasing their multiperiod risks rela-
tive to their daily VARs, for instance by increasing the 
use of securities with nonlinear payoffs, thus gaming 
the regulations and frustrating their intent. 

The proposed internal-models regulations seek to 
constrain banks ' internal models in various ways by 
defining acceptable inputs, limiting permissible rela-
tions, segregating various types of securities for sepa-
rate treatment, and so forth. The proposed regulations 
address the nonlineari ty issue by direct ing that the 
banks internal models incorporate the nonlinearities. 
Of course, the internal models currently do just that, but 
over a one-day horizon. A different model would be 
needed to adjust for nonlinearities over different hori-
zons. Backsliding into modeling, of course, runs counter 
to the premise that "banks know best" when it comes to 
constructing models. Because banks are going to main-
tain for their own internal uses models that reflect their 
best judgments as to how to build models, regulatory 
restrictions may well lead to a second set of models 
maintained only for risk-based capital determination. 
This development invites banks to "adjust" these regu-
latorily constrained models to minimize their capital re-
quirements. Thus, by micromanaging model ing, the 
internal models approach will suffer f rom the same 
"gaming" problem as the standardized model approach. 

Unfortunately, the VAR approach is also inherently 
flawed. The primary flaw is that it creates adverse in-
centives for banks. Because the output of the bank's in-
ternal risk-management models, even if banks are left 
to their own best judgment , is to be used to impose 
costs (capital set-asides) on the bank, banks will, per-
fect ly rationally, weigh the costs produced by their 
models against the benefi ts of having "bet ter" risk-
management systems. Management and model builders 
alike will be conscious of the dual objectives, and this 
ambiguity cannot help the pursuit of optimal internal 
risk-management systems. In an extreme case a bank 
may maintain separate internal models, one for capital 
assessment, another for risk management. This separa-
tion would destroy the premise of the internal models 
approach, which is that banks are best able to design 
models to measure their portfolio risk. Once a bank 
starts keeping separate books, so to speak, the persons 
building the model used for capital assessment will no 
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longer be trying to measure risk. They will be trying to 
reduce costly capital set-asides, at least to the extent 
that they can get away with adjusting their models to 
do so. Such extreme gaming is apt to be rare but is 
more likely in those banks that are of the greatest regu-
latory concern, thus making regulatory oversight all the 
more difficult. 

Another challenge for regulators is verifying the ac-
curacy of the bank ' s VAR model to ensure that the 
bank is not trying to game the regulations by adjusting 
its models. Verifying the accuracy of these models— 
particularly in measuring low-probability events—will 
be difficult and unreliable, as Paul Kupiec (1995) ar-
gues. The apparent solution to the inadequacies of the 
internal models approach is to mandate very conserva-
tive, and hence costly, capital requirements. 

The second flaw in the internal models approach is 
inherent in the concept of VAR itself, namely, that it 
focuses solely on the probability of losses greater than 
a specified amount. It totally ignores how large those 
losses are expected to be when the bound is violated. 
Suppose that a bank had losses exceeding its 99 per-
cent VAR 2 percent of the time but never by more than 
1 percent of the bank's total capital. The VAR standard 
would say that the bank's model was inadequate, invit-
ing regulatory intervention. Meanwhile, another bank 
that violates its 99 percent VAR only 0.5 percent of the 
time but on average by 20 percent of its capital would 
have an "adequate" model (and hence level of risk cap-
ital) by the VAR standard. The magnitude of the sec-
ond bank 's losses clearly indicates that this bank is 
riskier. The fixed VAR multiplier inherent in the inter-
nal models approach is unable to distinguish between 
these situations: it can address only the average-loss 
distribution. Banks are therefore invited to game the 
system by investing in projects that trade slightly high-
er expected returns for larger (though no more likely) 
potential losses. No single-figure measure of risk can 
capture an entire probability distribution or even the 
tail of a distribution. Thus, the attempt to leverage the 
risk-based capital set-aside off the VAR number will 
not capture the distribution of potential losses and will 
lead to inadequate or burdensome capital set-asides. 
VAR is useful, but it should not be used in isolation. 

Because regulators and regulations are ill-adapted to 
regulating model building, it is worthwhile to consider 
whether they should and why they would want to. Re-
turning to the basic purpose of regulation—to provide 
sufficient capital to ensure that, in most situations, the 
trading losses do not endanger the bank's solvency—it 
becomes obvious that model-based regulation is one 
step removed from the ultimate objective. 

71ie Precommitment Approach to 
Risk-Based Capital 

An alternative to models-based regulation with its 
inherent conflict between the social goals underlying 
regulation and the profit incentives of the regulated is 
to attempt to devise regulations in such a way as to 
align the f i rms ' incentives with the regulators' goals. 

Such an approach to achieving regulatory goals has 
been proposed by Kupiec and James O'Brien (1995b), 
two Federal Reserve Board economists . They argue 
that the models-based approach fails to satisfy two crit-
ical requirements: "(1) that an internal model can accu-
rately measure the bank's risk exposure over a holding 
period of concern to regulators and (2) that the regula-
tory authority can verify that each bank's model is in-
deed providing such an accurate measure of the bank's 
exposure" (Kupiec and O'Brien 1995a, 43).3 

Kupiec and O 'Br ien ' s alternative approach focuses 
on goals—namely, maintaining sufficient capital to cov-
er trading losses—and leaves it to banks to determine 
the best models and inputs to achieve the goals. Banks 
would determine their optimal amount of capital indi-
rectly by determining a maximum-loss precommitment 
over a reporting period. This precommitted maximum 
loss would then be used to determine the appropriate 
capital set-aside. Bankers ' incentives to announce rea-
sonable precommitments and thus set aside sufficient 
capital lies in the penal t ies that would be imposed 
should a bank's trading losses in a reporting period ex-
ceed the amount previously chosen by the bank as its 
maximum expected loss. Banks that have good risk-
management systems or conservative portfolios could 
precommit to lower maximum loss levels and hold less 
capital because of their confidence that they will not 
breach their precommitted max imum trading losses. 
Conversely, banks with fewer resources in risk man-
agement, or less confidence, or simply more conserva-
tive (risk-averse) preferences would choose a higher 
precommitment level and consequently higher capital 
levels. Under the precommitment scheme, regulators 
would not intrude on banks' market-risk models and 
control procedures. 

An additional benefit of the Kupiec and O'Brien ap-
proach is that costs are determined by the banks rather 
than imposed on them directly. If they feel that devot-
ing more resources to their models is worthwhile in 
terms of reduced probability of penalties, they can in-
vest those resources. If not, they need not. In any case, 
the agencies simply provide a set of incentives (sched-
ule of penal t ies) to mot ivate their decis ions. If the 
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penalties are properly designed, they reduce or elimi-
nate the temptation to game the system to reduce capital 
set-asides. Neither of the two model-based approaches 
is able to do this. 

Conceptually the Kupiec and O 'Br ien precommit-
ment approach has much appeal. A number of details 
in the implementation are, however, quite important 
to make it work in practice. These include (1) the 
form the penalties should take, (2) the penalty sched-
ule, (3) the reporting frequency, (4) the reporting and 
regulatory burden this approach will entail, (5) whether 
the precommitment approach should be used alone or 
in combination with another approach, and (6) the link 
between precommitment and capital. 

approach is undermined. Banks will have no incentive 
whatsoever to report accurate risk measures. 

Why Fines Will Work. What is needed is a penal-
ty that is certain and that cannot be "unwound" by any 
action the bank takes. Fines meet these criteria. Once a 
p r ecommi tmen t level is breached, the bank would 
incur an immediate cost (the fine). There is then no 
incentive to game the system for the next reporting pe-
riod. Any attempt to do so by underreporting future po-
tential losses (to reduce capital requirements) would 
only increase the probability and magnitude of potential 
fines in the next period. Banks cannot profitably play a 
multiperiod game to reduce capital set-asides in propor-
tion to their trading risk. Discipline through capital-
based penalties cannot do this. 

What Form Should Penalties Take? 

The key to the precommitment approach lies in the 
incentives that, for the approach to work, should focus 
the bank's efforts on risk assessment and loss report-
ing, not on gaming the capital set-aside. Penalties need 
to be large enough in proportion to precommitment vi-
olations to provide an effective deterrent to deliberately 
underestimating potential losses but not so large as to 
force banks to overcommit, thus maintaining unneces-
sarily high levels of capital or, worse yet, providing in-
centives to hide losses so as to avoid penalties. It is 
necessary that the bank be prevented from manipulat-
ing its precommitment level to minimize its capital set-
aside, so incentives unrelated to the capital set-aside 
itself should be used to ensure that precommitments 
accurately reflect portfolio risk or at least do not under-
estimate potential losses. 

W h y Capi ta l -Based Penalt ies Will Not Work. 
Careful analysis suggests that the use of increased fu-
ture capital requirements as a penalty cannot achieve 
the desired focus. If violation of a precommitment lev-
el results only in an increase in the ratio of precom-
mitment to capital set-aside in the future, there is no 
certain penalty today. The bank then responds to a pre-
commitment violation either by reducing next period's 
reported precommitment or increasing the risk of its 
port fol io , in either case nul l i fy ing the penalty. It is 
worth remembering that precommitments are worst-
case, so actual violations will (should) be rare and gam-
ing therefore hard to detect. 

If instead of adjusting the ratio of precommitment to 
capital set-aside the penalty takes the form of an in-
crease in capital unrelated to the fu ture precommit-
ments, then the entire premise of the precommitment 

71ie Need for Nonlinear Penalties 

A second characteristic that effective penalties must 
have is that they increase nonlinearly in the size of the 
precommitment violation. This requirement would pro-
vide disincentives to deferr ing today 's losses in the 
hope that future outcomes will reverse them. The hid-
ing of losses with the concomitant taking of increasing-
ly risky positions in an attempt to "bail out the boat" 
characterized debacles such as Barings and Daiwa, and 
any risk-management system, including fixed-capital 
and models-based approaches , has the potential for 
such problems. 

A linear penalty function means that banks face no 
downside in deferring today's losses until tomorrow 
rather than reporting them today. In the worst case the 
bank will have additional losses tomorrow and, if it 
gives up the game and reports all losses then, it will 
have penal t ies equal to the sum of the penal t ies it 
would have paid had it reported losses each day. This 
deal is a good one for banks—but not for society. It de-
fers the penalty payment, for one thing. For another, 
deferral avoids for one period the fixed costs associated 
with loss reporting, such as increased regulatory at-
tent ion, impacts on stock prices, and m a n a g e m e n t 
compensat ion. The real problem, though, lies in the 
question, Why not continue the game indefinitely? 

Increasing penalties nonlinearly breaks down this 
perverse incentive to defer losses. If a bank defers losses 
until tomorrow and then loses again it will have to pay a 
much larger penalty than the total it would have had to 
pay if it recognized the losses each period. Encouraging 
banks to report small losses early wipes the slate clean 
each period and has losses flowing through the financial 
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statements while they are still small in comparison with 
capital levels. A schedule of fines can easily be devised 
to provide an appropriate penalty schedule.4 

The Need for Frequent 
Reporting and Assessment 

To further reduce incentives for deferring, or hiding, 
losses it is necessary to have losses and fines assessed 
frequently. Kupiec and O'Brien 's (1995b) original pre-
commitment proposal suggested a regulatory period of 
three months. This period is still long enough that if a 
bank has excessive losses early in the quarter it may be 
tempted to undertake more risky posit ions in an at-
tempt to reverse the results before it has to pay the 
piper. As the regulatory period is shortened, it becomes 
increasingly difficult for banks to pursue such a strate-
gy. In addition, except for extreme cases, losses over 
shorter intervals may be expected to be smaller in pro-
portion to available capital, the per-period costs of rec-
ognizing losses (and paying any fines) will be less, and 
therefore the temptation to defer (or hide) losses will 
be correspondingly reduced. 

/Reporting Burden 

The inherent costs of frequent reporting need not be 
excessive. Each reporting period a bank would report 
two numbers: its gains/losses for the previous period 
and its precommitment for the next period. The gains/ 
losses should be readily available from the bank's own 
profit-and-loss tracking programs. The raw inputs for 
the precommitment numbers should be available from 
its internal r isk-management systems. The bank will 
have to decide how it will arrive at the actual precom-
mitment numbers . The two reported numbers would 
then be fed into a computer program that would deter-
mine if a fine needed to be assessed and in addition 
would look for repeated precommitment violations. In 
the latter case supervisory personnel would be alerted 
to the potential problem. In the beginning it is envi-
sioned that only about thirty banks would be subject to 
these regulations, most others having no significant 
trading activity. The precommitment approach com-
pares favorably with the work hours required for im-
plement ing the s tandardized mode l or adapt ing the 
internal model and then having these checked in detail 
by examiners. 

Other Issues 

Some concerns have been raised that the penalties 
inherent in the precommitment approach will be desta-
bilizing and may push a marginal bank into insolvency. 
Obviously this result is not the intention of the penal-
ties. However, a bank that experiences losses that make 
it unable to pay its fines comfortably is a bank that is in 
trouble, whether or not the fines are enforced. In such 
cases waiving the fines and letting trading proceed only 
invites compounding the problem. Frequent reporting 
will reduce the chance that fines will be large relative to 
capital and provide incentives for the bank to alter its 
strategy before losses become large. Regulatory forbear-
ance with respect to fine assessment should be avoided 
except in times of systemic stress (such as a market 
crash). Such episodes should be determined by the cen-
tral regulatory authority. A request for bank-specific re-
lief highlights the bank-specific nature of the problem. 
A policy of permitt ing bank-specif ic forbearance in 
times of normal market volatility undermines the incen-
tive structure on which the precommitment approach is 
built. 

The use of fines, particularly on a regular and auto-
matic basis, seems strange to current regulatory prac-
tice. It need not be. The fines envisioned in this paper 
are not punishments, per se, for malfeasance, but rather 
are an incentive device and a device for imposing costs 
in proportion to regulatory risk. The schedule of fines 
imposes costs on those banks that maintain low levels 
of capital set-asides relative to their actual portfolio 
risks. These banks are the ones most at risk of becom-
ing regulatory burdens, and it is perfectly fitting that 
they should pay a higher cost for this increased risk. 
Meanwhile banks that are less at risk will not pay the 
costs. Fines only make explicit and bank-specific the 
costs that the one-size-fits-all models-based approaches 
implicitly impose on all banks. The amounts assessed 
are, in effect, risk-based insurance premiums, wherein 
risk is revealed in the adequacy of the individual bank's 
precommitment levels relative to their realized losses. 

A potential weakness of any system that seeks to ad-
dress market risks is the need to mark to market assets 
that may not have readily observable market prices. 
Marking- to-market is done in the normal course of 
business for the bank's internal profit-and-loss tracking 
by means of models or traders' "sense of the market." 
The less liquid and more specialized a security is, the 
more uncertainty surrounds this valuation. Obviously 
the result is adverse incentives for traders and perhaps 
firms to shade their valuations to their own advantage. 
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Countering this incentive is the firm's interest in its own 
long-term survival, which makes it important to have 
the best possible picture of its positions. The valuation 
problem is inescapable. It applies equally to any ap-
proach to capital management. With volatile financial 
securities, recourse to accounting cost numbers is inap-
propriate, or worse. Examiners simply need to be cog-
nizant of the problem, as they are of other potential 
problems such as inflated real estate appraisals, and 
check for clues that valuations are being manipulated. 

In Kupiec and O 'Br ien ' s proposal and in the pro-
posed regulations, the multiplier used to determine capi-
tal set-aside f rom precommit ted max imum losses is 
fixed at unity. This stipulation is unduly restrictive. Ad-
justments to the ratio of precommitment to capital set-
aside, used in combination with fines, should be one of 
the additional tools available to regulators to reward or 
penalize banks. While the precommitment system is be-
ing implemented, and both banks and regulators are 
gaining experience, a higher initial multiplier would 
provide an additional degree of safety. This precaution 
may be dispensed with as banks gain experience and 
banks with good risk-assessment experience are identi-
fied by their history of staying within their precommit-
ted maximum loss levels. Setting the base multiplier to 
a higher number also provides the flexibility to reward 
banks with good (conservative) loss estimates by lower-
ing their multiplier. An additional benefit of a variable 
multiplier is that it provides examiners and other regula-
tors with a degree of flexibility in implementing the 
regulation without reducing the certainty of the penal-
ties, which is essential for them to be credible. 

That said, adjustments to the ratio of precommit-
ment to capital set-aside and other regulatory sanctions 
should be used only as an addition to a fixed, certain 
schedule of fines. Without fines, gaming of the other 
sanction procedures will become feasible. 

Summary and Conclusions 

Neither the standardized model nor the internal mo-
del approach permits the design of a system of rewards 
and penalties that would align the incentives of bank 
management with those of regulatory authorities. All 
these approaches can do is attempt to shortstop the ef-
fects of the adverse incentives they create, which re-
quires more costly and burdensome supervision. The 

precommitment approach, however, if carefully imple-
mented, can achieve the desired incentive compatibility. 

It is reasonable and proper for bank regulatory agen-
cies to specify goals and penalties. Regulators should 
avoid the temptation to micromanage banks ' models, 
though, and should focus instead on the outputs. Both 
the standardized and internal models approaches to 
risk-based capital have serious disadvantages. In par-
ticular, both lead to gaming. In the standardized model 
the opportunity to game the system flows from the in-
flexible and static nature of regulations that, because 
they are not adaptable, are standardized across a vari-
ety of differing portfolios and market conditions. In the 
internal model the temptation to game flows from the 
adverse incentives the approach imposes on banks. In 
both cases adjustments to the problems are likely to 
make the models expensive to the regulated and bur-
densome to the regulators. If an internal models ap-
proach is to be adopted, model implementation should 
be left to the banks, and regulators should concern them-
selves with how well the models work. Thus, regula-
tions regarding how actual losses are to be compared 
with a model 's VAR predictions are reasonable, as are 
actions to be taken and penalties to be imposed when 
the model 's forecasts prove inadequate. 

The precommitment approach represents a radical 
departure f rom the detailed, check-list, look-over-the-
shoulder approach to regulation. It recognizes that fo-
cusing on results is more important and, in this case, 
more feasible than double-checking the work of the 
regulated. 

This approach does not mean, of course, that there is 
no need for supervision beyond the reporting and tracking 
of precommitments and results. But, in the absence of evi-
dence of gross problems—for example, a trader hiding 
losses or a pricing model deferring losses while recogniz-
ing gains—the focus should be on the precommitment 
levels and loss experience. When precommitments are fre-
quently violated, a more intrusive regulatory intervention 
is warranted, including raising the capital set-aside multi-
plier or ultimately prohibiting the bank from trading. 

In a world in which financial modeling is becoming 
increasingly complex and esoteric and supervisory re-
sources are increasingly stretched, the precommitment 
approach can enable regulators to identify and focus 
their efforts on problem banks while providing incen-
tives for the majority of banks to stay out of trouble 
without constant, detailed oversight. 
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Notes 

1. It may be well to remember that none of the recent highly 
publicized debacles has arisen from errors in pricing models. 
Barings and Daiwa resulted from internal control problems, 
and bank regulators should pay strict attention to these. Or-
ange County 's disaster grew out of the trader's certainty that 
he knew what interest rates would do (and such hubris can 
hardly be regulated) together with lax supervision. Metallge-
sellschaft had to do with hedging, not valuation, and is still be-
ing vigorously debated by academics on both sides. One case 
involving valuation, that of Bankers Trust, has less to do with 
whether Bankers Trust 's models were right than with whether 
Bankers Trust fully informed its customers. The moral here is 
that customers should treat marketmakers like car salesmen 
and verify valuations with a neutral third party or build their 
own models. This is not to say that models are never a prob-

lem. In the early 1990s, collateralized mortgage obligation 
(CMO) valuation models were found to be painfully inade-
quate when a sudden drop in interest rates caused unanticipat-
ed rates of prepayment with corresponding losses to holders of 
some CMOs (and, of course, corresponding gains to others). 

2 . T h e dai ly V A R , or average of the last sixty d a y s ' daily 
VARs, whichever is greater, is first multiplied by 3.16 (the 
square root of 10) to convert to a ten-day VAR. This number 
is then multiplied by a minimum factor of three to arrive at 
the required capital set-aside. 

3. Their alternative, introduced in Kupiec and O'Brien (1995b), 
is open for public comment in the Federal Register (Board of 
Governors 1995b). 

4. Kupiec and O'Brien (1995b) have proposed one such nonlin-
ear penalty schedule. 
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