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Banking relationships during financial distress: 
The evidence from Japan

Elijah Brewer III, Hesna Genay, and George G Kaufman

Introduction and summary

Over the last decade, the Japanese banking system has 
experienced a sizable deterioration in its financial con
dition. Commercial banks have recorded cumulative 
loan losses of about ¥83 trillion (16.5 percent of 2002 
Japanese gross domestic product or $690 billion) since 
1992. Some ¥32 trillion of loans were deemed non
collectible and written off in full (see Kashyap, 2002).

These losses significantly reduced the banks’ cap
italization and led to the failure of three large banking 
firms.1 On November 17, 1997, Japanese regulators 
failed and liquidated a large “city” bank for the first 
time since the end of World War II and on October 
23, 1998, and December 14, 1998, they nationalized 
two of the three very large long-term credit banks.2

Coming amidst a general economic malaise and a 
severe banking crisis, these failures might be expected 
to have had significant implications for the rest of the 
Japanese economy. In Japan banks play a much more 
important role in the economy than in the U.S. In 1990, 
just before the collapse of the Japanese banking system, 
banks funded 19.4 percent of a nonfmancial firm’s 
assets, and total claims of the deposit-taking banks on 
the private sector equaled 1.6 times nominal gross 
domestic product (GDP). In contrast, in the U.S. in 
1990, bank loans funded less than 6 percent of the to
tal assets of a U.S. firm, and commercial bank claims 
on the private sector were less than one-half of nomi
nal GDP. The Japanese banks also have close ties to 
their business customers. They are not only a major 
source of funds to these firms, but also, in contrast to 
the United States, often own equity in them and are in
volved in their management, particularly when a firm 
is in financial distress.

There is a large literature, both theoretical and em
pirical, that suggests that strong banking relationships 
are valuable to bank clients because they enable client 
firms to obtain funds that would otherwise not be 
available to them in the public markets. In efficient

capital markets, the stock prices of bank clients would 
reflect this positive contribution. However, financial 
distress at banks can raise questions about the future 
viability of such valuable relationships. Because it is 
costly for firms to replace their existing banks and estab
lish new relationships, the announcement of a bank 
failure should negatively impact the stock prices of firms 
that have lending relationships with the failed bank.

The announcement of the three failures might also 
have had spillover effects for surviving banks and 
their clients. The failures revealed that the losses at 
these institutions were much higher than previously 
reported publicly and marked an apparent significant 
shift in the attitude of Japanese regulators toward bank
ing problems. Japanese regulators, who had been wide
ly criticized outside Japan for their reluctance to let 
financial institutions fail legally, were imposing more 
rigorous standards on financial institutions and expos
ing shareholders and possibly uninsured creditors to 
losses for the first time since World War II. Thus, each 
failure announcement might have created a negative 
perception of the industry as a whole and thus had spill
over effects beyond the failed banks. That is, the an
nouncements could have raised questions about the 
long-term viability of surviving banks and the relation
ships maintained by them, particularly if the banks were 
financially weak and adversely affected by the announce
ments. If so, the failure announcements could also 
have adversely affected the stock prices of firms that 
were clients of surviving banks.

In this article, we summarize the results of our ear
lier research in Brewer, Genay, Hunter, and Kaufman 
(2003a and 2003b) on what the failure announcements

Elijah Brewer III and Hesna Genay are economists at the 
Federal Reserve Bank of Chicago. George G. Kaufman is 
a finance professor at Loyola University Chicago and a 
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of important Japanese banks signaled both for other 
banks and for firms that received credit from the failed 
or surviving banks. In particular, we focus on the fol
lowing questions. What was the impact of the three 
failure announcements on the market value of surviving 
banks? Are these effects related to the characteristics 
of the individual surviving banks? How does the sev
erance or modification of banking relationships due 
to bank failure announcements affect the market value 
of the bank’s borrowers? Are the effects related to the 
characteristics of the individual borrowers, such as 
their financial condition or potential access to bank 
credit and capital markets? Are there spillover effects 
to other banks and borrowers at these banks, particular
ly when the failures occur during a financial crisis? 
Like previous studies for both the United States and 
other countries, we find that the failures were perceived 
to be bad news for other banks as a whole and worse 
news for banks in a weaker financial condition. On aver
age, the excess returns for the surviving banks, com
puted around each of the three failure announcement 
dates, were negative and significantly different from 
zero. The negative effects were greater for surviving 
banks with weaker financial conditions and greater loan 
exposures to the more risky sectors of the economy 
(for example, the real estate, construction, and finance 
and insurance sectors). Thus, the three failure announce
ments had a significant adverse effect on surviving 
banks as a whole. The next question is whether these 
announcements affected firms that received loans 
from either the failed or surviving banks.

We find that the market valuations of customers 
of the failed banks were adversely affected at the date 
of the failure announcements. In addition, the effects 
were related to the financial characteristics of the firms 
and their primary bank. The adverse impact was more 
severe for nonfinancial firms that valued their existing 
banking relationships more or borrowed from a bank 
in weaker financial condition. However, these effects 
were not significantly different from the effects expe
rienced by all firms in the economy. That is, the three 
bank failures represented “bad news” for all firms in 
the economy, not only for the customers of the failed 
banks. But one should be cautious about generalizing 
these results to other countries. Our analysis focuses 
on an economy that is heavily bank-dependent and was 
in the midst of an extended financial crisis. Neverthe
less, to the extent that these results for Japan may be 
representative, they raise questions regarding the im
pact of bank failures not only on their own clients, but 
on the rest of the economy.

Because the potential impact of the bank failure 
announcements on bank clients depends on the value

of their banking relationships, in the next section we 
briefly review the theoretical and empirical literature 
on the value of banking relationships. We then present 
some information about the three banks that failed and 
discuss the potential impact of the failure announcements 
on the share prices of other banks and bank clients. In 
the following two sections, we describe our methodol
ogy and data and summarize our results with respect 
to the impact of the three failures on other banks, clients 
of the failed banks, and all bank clients.

Banking relationships

Theoretical considerations
The relationships that banks have with their custom

ers play an important role in moving funds from savers 
to borrowers. Petersen and Rajan (1994, p. 5) define a 
banking relationship to be the “close and continued in
teraction” between a bank and a firm that “may provide 
a lender with sufficient information about, and a voice 
in, the firm’s affairs.” These interactions can occur 
through providing deposit services to savers, credit 
services to borrowers, or both. Standard money and 
banking textbooks indicate that a bank facilitates the 
movement of funds from savers to borrowers by buy
ing financial claims with one set of characteristics from 
borrowers (for example, loans) and then selling its own 
liabilities with a different set of characteristics to savers 
(for example, deposits). Such financial intermediation 
or transformation services may involve maturity in
termediation (financing assets with longer maturity 
than the institution’s liabilities); denomination inter
mediation (holding assets with different unit size than 
the liabilities); liquidity intermediation (funding illiq
uid loans with liquid liabilities); and/or credit risk in
termediation (holding assets with greater default risk 
than the institution’s liabilities). As a bank provides 
some or all these services to its customers through time, 
it gains substantial knowledge about their financial 
condition and needs. The bank can use this knowledge 
to stimulate both borrowing and saving. While borrow
ers can gain access to savers’ funds directly without 
the intermediation efforts of a bank, financial interme
diation theory suggests that this direct channel often 
is less efficient and could result in financial contracts 
that do not allocate funds optimally and may even fail 
to fund some socially desirable activities (Berlin, 1987).

One problem faced by a saver lending funds di
rectly to a commercial firm is the high cost of informa
tion collection. Before funds are lent, savers must 
collect, process, and interpret firm-specific information 
to distinguish between good firms with high expected 
profits and low risk and bad firms with low expected 
profits and high risk. Thus, by screening carefully the
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pool of borrowers, savers can reduce the chances that 
a loan might be made to a high credit risk at too low 
an interest rate. However, screening can evolve trans
action costs that are large relative to a household’s 
savings, making it less profitable to fund some firms. 
In addition, savers are frequently unable to determine 
the quality of potential borrowers. These two obstacles 
could create enough friction in the lending process that 
savers may decide to make fewer loans or even not to 
make any loans though there are good credit risks in 
the marketplace. Even if a saver were able to overcome 
transactions costs and the lack of specialized knowledge 
to evaluate borrowers’ initial quality, he or she must 
continuously monitor the actions of firms to ensure that 
their owners/managers do not take actions with the 
loan proceeds contrary to the condition specified in 
the loan agreement. It is probably reasonable to assume 
that the owners/managers of the firm know more than 
savers about the firm’s projects and prospects. In such 
an atmosphere of information asymmetry, there is no 
assurance that the self-interested behavior of the firm 
will conform to that expected by savers. As a result, 
some profitable projects may not be funded because 
of substantial uncertainty.

One solution to the information asymmetry prob
lem is the introduction of a bank or similar financial 
intermediary that interacts with both savers and borrow
ers through time. Ongoing interaction between banks 
and their clients through time and across products pro
vides banks with an opportunity to gather valuable, often 
confidential, information about their clients, through 
both lending and deposit services (Fama, 1985).3

For example, on the lending side, this information 
is obtained when banks provide screening (Allen, 1990; 
Ramakrishnan and Thakor, 1984) and monitoring ser
vices (Diamond, 1984; Winton, 1995). Screening activi
ty involves collecting and interpreting borrower-specific, 
often proprietary information to help the bank assess 
a firm’s true risk before the loan is made. A firm is more 
likely to reveal proprietary information to its bank 
than to financial market participants in general be
cause it does not have to worry about whether the in
formation disclosed would spill over to competitors 
as it likely would if it was disseminated to all financial 
market participants. Once banks have screened the 
pool of available borrowers, they know firms’ credit 
quality and can charge them an interest rate that re
flects that quality.

After a loan is made, monitoring activities involve 
keeping track of each firm’s financial condition by au
diting the firm frequently, checking on what the manage
ment is doing to ensure that they are performing under 
the terms of the loan agreement, and taking action on

a timely basis to protect its investment if the firm is not 
performing. When a firm encounters trouble making 
an interest payment on time, a banker’s first response 
is to take a closer look at the firm’s financial condition 
to determine the source of this difficulty. If after a closer 
inspection, the banker finds that the firm’s longer-run 
prospects are good, the banker may offer to reschedule 
the interest payments or relax some of the covenants, 
in order to improve its chances of getting its funds back 
in the future. Alternatively, the bank can terminate the 
loan. Boot (2000) argues that the bank-borrower re
lationship is typically less rigid than a capital market 
funding arrangement because renegotiation of contract 
terms is easier. Boot et al. (1993) also argue that the 
greater flexibility that is offered by relationship bank
ing can improve aggregate welfare because discretion 
has value. As with screening activities, monitoring 
activities provide a bank with an opportunity to gather 
borrower-specific information beyond that readily 
available from public sources.

On the deposit side, the information gained from 
offering checking and other deposit account services 
may help the bank assess a customer’s repayment capa
bility, allowing the bank to make and structure its loans 
based on the customer’s deposit history. Kane and 
Malkiel (1965) argue that an incumbent bank has an 
information advantage over competitors by privately ob
serving how its customers manage their deposit accounts. 
Deposit accounts can provide early warning of deteri
oration in borrowers’ cash flows. By monitoring the 
total amount of checks clearing through the bank, the 
banker can gauge a client firm’s revenues relatively 
accurately without waiting for quarterly reports from 
accountants. Fama (1985) points out that the proprietary 
knowledge of a customer that a bank gains through de
posit services makes the bank unique relative to other 
financial institutions. Customer-specific information 
obtained from deposit activities may make it possible 
for a bank to offer its depositors loan terms that are 
more favorable than those offered to nondepositors.

The financial intermediation literature concludes 
that banking relationships provide an opportunity for 
more informative credit-contracting decisions based 
on a better exchange of information, and also increase 
the availability and/or reduce the price of credit to firms 
whose projects and prospects are difficult to evaluate 
by outside investors.4 Thus, they create value.

Empirical evidence on the benefits
of banking relationships

If, as suggested by the literature on financial inter
mediation, banks are better informed about their clients 
than investors in capital markets, then announcements 
of new or renewed bank lending arrangements should

4 3Q/2003, Economic Perspectives



provide new and useful information to financial market 
participants and increase security prices of affected 
firms. James (1987) examines whether the market value 
of a firm’s stock is affected by a bank’s announcement 
of a loan to that firm, and how the effect of a bank loan 
announcement differs from the effects of announcements 
of changes in other financing arrangements, such as new 
issues of bonds. He finds that a bank loan announcement 
has a positive effect on stock prices, in sharp contrast to 
the negative or zero effects on stock prices associated 
with other announcements of new capital market fund
ing. Lummer and McConnell (1989) divide bank loan 
announcements into new bank loans and bank loan 
renewals. They find that only announcements of bank 
loan renewals had a positive effect on stock prices.

Billed, Flannery, and Garfinkel (1995) examine 
the relationship between lender quality and loan-an- 
nouncement-day stock price reactions. If banks certify 
the creditworthiness of their client firms, then bank quali
ty should be of importance in determining the credibility 
of the certification. The researchers find a statistically 
significant positive stock price reaction for borrowing 
firms to loan announcements from high-quality banks 
and a negative, though statistically insignificant, re
action to loan announcements from low-quality banks.

If banking relationships are valuable, as suggested 
by these papers, then in efficient capital markets, the 
stock prices of bank clients would reflect the current 
and future expected value of these relationships. Hence, 
if an event raises questions about the ability of a bank 
to sustain its relationships in the future and it is costly 
to replace that existing banking relationship, one would 
expect the event to have a negative impact on the share 
prices of the clients of the bank.

Following this logic, Slovin, Sushka, and Polonchek 
(1993) examine the stock price reactions of the loan 
client firms of the Continental Illinois National Bank 
(Chicago) in its period of economic insolvency and res
cue by the Federal Deposit Insurance Corporation 
(FDIC) in 1984. They find that firms with known lend
ing relationships with Continental Illinois sustained sig
nificantly negative excess returns during the banking 
firm’s financial difficulties, but positive returns in re
sponse to the announcement of support by the FDIC. 
But, because the positive excess returns over the bailout 
event window were smaller than the negative excess 
returns over the period immediately before the bailout, 
on average borrowing firms suffered significant negative 
excess returns from Continental’s financial distress.

A number of studies have extended the Slovin, 
Sushka, and Polonchek (1993) analysis to the failure 
of banks outside of the United States. Yamori and 
Murakami (1999) examine how the failure of a

Japanese bank (Hokkaido Takushoku Bank) affected 
the stock prices of client firms. They find that firms 
that listed the failed bank as their most important bank 
experienced the largest negative stock market reaction 
in response to the bank’s failure announcement. Djankov, 
Jindra, and Klapper (2001) examine the stock market 
valuation effect on client firms of the insolvency of 
31 banking organizations in East Asia. They report 
that insolvency announcements that precede the liq
uidation of banks, and thus the loss of the borrowers’ 
banking connection, lead to a significant negative stock 
market reaction. On the other hand, announcements 
that a bank would be nationalized and recapitalized with 
a new management team—events that keep the bank 
in operation and thus do not necessarily sever existing 
banking relationships and can potentially improve the 
financial condition of the bank—are associated with 
positive excess returns.

Bae, Kang, and Lim (2002) examine the durability 
of banking relationships in Korea during that country’s 
financial crisis in the late 1990s. They find that bank 
financial distress was associated with negative excess 
returns for client firms, and the announcement effects 
were greater for the bank-dependent and financially 
weak client firms of the weakest banks. This suggests 
that a combination of bank and firm characteristics 
determines the interpretation and the impact of bad news 
about a bank on its customers. Ongena, Smith, and 
Michalsen (2003) examine the impact of bank distress 
announcements in Norway on client firms. The authors 
find that the impact of these announcements on bank 
client firms was small and temporary, and did not differ 
statistically from the impact on nonclient firms. The 
authors also find that more liquid firms had higher ex
cess returns. The overall conclusion of these empirical 
studies is that stockholders of publicly traded firms view 
relationships between firms and banks as valuable.5

Three Japanese bank failures

We examine the stock market response to three 
important Japanese bank failures in 1997 and 1998: 
Hokkaido Takushoku Bank on November 17, 1997, 
the Long-Term Credit Bank of Japan (LTCB) on 
October 23, 1998, and the Nippon Credit Bank 
(NCB) on December 13, 1998.

Hokkaido Takushoku Bank (November 17, 1997)
Hokkaido Takushoku Bank was the smallest so- 

called “city” bank, but one of the largest 20 commer
cial banks in Japan, with more than ¥9.5 trillion in 
assets. On November 17, 1997, the bank announced 
that due to its difficulties in raising funds, it would close 
and transfer its regional operations in the Hokkaido 
region in northern Japan to the North Pacific Bank.
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Its operations outside of Hokkaido were eventually 
sold to Chuo Trust and Banking Co. The bank’s bad 
loans were sold to the government Deposit Insurance 
Corporation (DIC), and the Bank of Japan extended 
emergency loans to the bank during the transition 
period to provide liquidity to meet deposit outflows. 
The problems of the bank were well known, and its 
closure followed an aborted government-sanctioned 
merger attempt with the nearby Hokkaido Bank.6

Long-Term Credit Bank of Japan
(October 23,1998)

Long-Term Credit Bank (LTCB) was one of the 
largest banks in Japan and was widely perceived to be 
in serious financial trouble prior to its failure. Despite 
an injection of capital from the government in March 
1998, its debt was downgraded several times and its 
share price dropped sharply. A merger attempt with 
Sumitomo Trust Bank, a large bank in a stronger fi
nancial condition, failed in the summer of 1998. On 
October 19, 1998, news reports indicated that the new
ly established Financial Supervisory Agency (FSA) 
had informed LTCB earlier in the day that the bank 
was insolvent on a market-value basis as of the end 
of September, when it was last inspected.7 The reports 
also indicated that LTCB was expected to be nation
alized later in the week, when recently adopted bank
ing legislation would take effect.8 Four days later on 
October 23, 1998, LTCB applied for nationalization. 
The government announced that it would guarantee 
all obligations of LTCB, the DIC would purchase the 
bank’s shares (last traded at ¥2, down from ¥210 on 
January 5, 1998), and the Bank of Japan would pro
vide financial aid to LTCB as necessary to maintain 
liquidity in financial markets. According to the FSA 
report, at the end of September 1998, the bank had 
total assets of ¥24 trillion and ¥160 billion in book- 
value capital. It also reported ¥500 billion, or three 
times its book-value capital, of unrealized losses on 
its securities portfolio and other problem assets total
ing ¥4.62 trillion, or 19 percent of its total assets and 
roughly 30 times its capital.9

Nippon Credit Bank (December 14,1998)
The semiannual public financial statements issued 

by all Japanese banks on November 24, 1998, for the 
six months ending September 30 showed that another 
large long-term credit bank—the Nippon Credit Bank 
(NCB), with assets of ¥7.7 trillion as of September 
1998—had significant amounts of problem loans and 
that its earnings had deteriorated significantly since March 
1998. However, the bank stated that it was still solvent. 
On December 9, 1998, it was announced that NCB 
was abandoning its previously announced merger

with Chuo Trust and Banking Co. The abandoned 
merger was perceived as a sign of further problems at 
NCB. Shortly thereafter, news reports indicated that 
the FSA’s examination of the bank showed that as 
early as March 31, 1998, contrary to what NCB had 
reported, the bank actually had a capital deficit of ¥94.4 
billion and was insolvent. On December 12, the federal 
government urged Nippon Credit to apply for nation
alization, which it did on the next business day— 
December 14. The government provided assurances 
that the repayment of all of NCB’s obligations would 
be satisfied in full and on time and that the Bank of 
Japan would provide loans to ensure the liquidity of 
the markets. The Bank injected some ¥80 billion into 
NCB to avoid having it default on its liabilities.

Performance of the failed institutions prior 
to failure

To understand the impact of these failures on other 
banks and customers, it is necessary to examine the per
formance and financial condition of the failed institu
tions just prior to their failure. Figure 1, panels A-F 
compare the financial condition and performance of 
the three failed banks with surviving institutions using 
data published in their last full-year financial statements. 
The figures also report the rank of each failed institu
tion relative to the rank of all banks in the sample for 
each of the performance measures.

It is apparent that the failed banks had much lower 
reported earnings and asset quality than the surviving 
banks. For instance, only 29 of the 118 banks had lower 
returns on assets than Hokkaido Takushoku Bank in the 
three years prior to its failure. Similarly, LTCB and NCB 
were in the bottom quartile of the sample in terms of 
returns on assets. These banks did not fare better with 
respect to asset quality. There were only three banks that 
had higher nonperforming loans relative to capital than 
Hokkaido Takushoku Bank, and LTCB and NCB had 
the highest ratios of risky loans. The reported capital 
ratios of the failed banks were close to the average ratios, 
however. In retrospect, this reflected a dramatic under
stating of losses from loans and other investments.

Impact of the failures on surviving banks
This evidence suggests that the failed banks were 

publicly known to be in relatively poor health prior to 
their failure. Hence, market participants could have rea
sonably anticipated the three failures based on their re
ported financial condition. If so, the announcements 
should have had no measurable impact on the share pric
es of other firms, including surviving banks, in the econ
omy. However, there are several reasons for believing 
that a failure announcement could affect the market 
valuation of surviving banks. A failure announcement
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FIGURE 1

Performance comparison of failed and surviving institutions

B. Loan loss reserves ratio E. Capitalization ratio

| Hokkaido Takushoku O Long-Term Credit Bank | ] Nippon Credit Bank I I Surviving Banks (N=117)

*Rank/total in sample.
Notes: This figure presents a comparison of the performance of the three banks with the performance of their surviving peer groups. The financial 
condition and performance of banks are measured by their profitability (return on equity and return on assets), their asset quality (loan loss 
reserves/equity capital, nonperforming loans/equity capital, and risky loans/total domestic loans), equity capital/total assets, and size (total 
assets). Risky loans are defined as loans to the real estate, finance, and construction sectors. The profitability measures are averaged over the 
previous three years, whereas all the other measures are reported as of the last financial statement of the failed institution prior to its failure.
The measures for the surviving institutions are dated similarly.
Source: Authors’ calculations from data in Brewer, Genay, Hunter, and Kaufman (2003a).
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could be viewed as positive news for the industry as a 
whole, generating positive excess returns for the surviv
ing banks. This would occur if uncertainty regarding the 
condition of the banking system or the regulators’ failure 
to resolve insolvencies before the failure imposed costs 
on surviving banks. Thus, the resolution of the uncertainty 
or a stronger regulatory posture removes these costs. A 
positive reaction to a failure announcement could also 
occur if the resolution of insolvencies implied that the 
financially stronger banks in Japan would no longer be 
called upon by the regulators to assist the weaker institu
tions, as they had been in the past. Lastly, the exit of 
weak firms may also improve the competitive conditions 
for surviving banks, increasing their earnings and share 
prices (Lang and Stulz, 1992; and Kaufman, 1994).

Alternatively, a failure announcement could have 
a significant negative impact on the share prices of sur
viving banks by signaling higher operating and regulato
ry costs. A failure might reveal previously undisclosed 
or understated problems in the banking system. In ad
dition, banks that were perceived to be similarly insol
vent could be seen as the next victims of the regulatory 
failure resolution process, or could face increased sur
veillance and various regulatory actions to restrict their 
activities (Grammatikos and Saunders, 1990).

It is also possible that a failure announcement could 
affect all surviving bank stocks similarly, regardless of 
differences in the financial condition or other charac
teristics of the individual banks. The ability of the mar
ket to differentiate among banks is affected by the 
quality and timeliness of the information that is publicly 
disclosed. The less accurate, precise, or timely the in
formation, the less likely are security prices to fully 
reflect the actual financial and risk characteristics of 
the individual banks. In such an environment, even if 
the failures revealed new information and had a signif
icant impact on the banking sector as a whole, their 
impact on individual bank share prices would not be 
correlated with the reported condition of the banks.

In contrast, if accurate and timely information were 
available, investors could assess the relevance of the 
failure announcements to the operation of individual 
banks. The responses of shareholders would then be 
related to financial and other characteristics of the sur
viving banks. For example, if the failures increased the 
likelihood that regulators would allow weak institutions 
to fail without relying on financial support from stronger 
banks or revealed previously undisclosed problems in 
certain sectors of the economy, one would expect banks 
in weaker financial condition or with greater exposure 
to the problem institutions to be more adversely affected.

Evidence in Brewer, Genay, Hunter, and Kaufman 
(2003a) suggests that, despite the well-known problems

at these banks, their failures were not fully anticipated. 
Figure 2 shows some of the key results from our earlier 
research on the impact of the three failures on the stock 
market valuations of surviving Japanese banks. The stock 
market valuation effects are computed for each individu
al surviving bank using a single factor market model as 
discussed in box 1. In particular, daily bank stock returns 
are correlated with a return index of the overall stock 
market and a binary variable that is equal to one on or 
around each failure announcement date and zero other
wise. This model measures excess returns by the coeffi
cients of the binary variable in each equation for the 
individual banks. The mean excess returns for these banks 
were negative around the failure announcement of each 
of the three banks, although they were significant only 
around the failure of Hokkaido Takushoku Bank.

Nevertheless, even if an announcement has a sig
nificant impact on the individual surviving bank returns, 
it is still possible to find that the mean excess returns 
for all banks are not statistically different from zero if 
the excess returns of individual surviving banks have 
opposite signs and offset each other. Table 1 provides 
several tests to determine whether the event parameter 
of each bank jointly equals zero on a failure announce
ment and whether the event parameter is equal across 
all banks on a failure announcement. The first row of 
the table reports the F-statistic test for the hypothesis 
that the excess returns for each bank jointly equal 
zero. We can reject this hypothesis for each of the 
three failure announcements. This suggests that the 
failure announcements had a significant negative im
pact on most individual surviving bank stock returns,
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as well as on all banks as a whole, and supports the 
contention that the failure announcements were viewed 
as “bad news” for surviving banks.

The second row of the table tests the hypothesis 
that the impact of the announcements was equal across 
all banks. This test allows rejection in two of the three 
failures. Taken together, these results indicate that the 
shareholder responses to the events varied across in
dividual banks.

Moreover, the cross-sectional variation in the re
sponses of individual surviving banks depended system
atically on a bank’s financial condition. In particular, 
surviving banks in weaker financial condition suffered 
more negative excess returns than those in stronger fi
nancial condition. Figure 3 summarizes the relationship

BOX 1

Event study procedure to compute 
excess returns for surviving banks and clients

We estimate the stock price impact of each of the 
failure announcements by employing standard event 
study methodology and a Multivariate Regression 
Model (MVRM), similar to that used by Binder 
(1988), Karafiath, Mynatt, and Smith (1991), 
Malatesta (1986), Millon-Cornett and Tehranian 
(1990), and Schipper and Thompson (1983), among 
others. In the MVRM model, excess returns are 
obtained by adding a (0,1) binary variable to the 
right-hand side of the traditional market model to 
capture the impact of the announcement or “event” 
date. The model takes the following form:

1) = a,- + + £ yikDk + e,7
r=-i

where R is the stock return of firm z on day t; a. 
is the intercept coefficient for finn z; R is the mar
ket index for day t; p. is the market risk coefficient 
for finn z; Dk is a binary dummy variable that equals 
1 if day / is equal to the event window k, zero other
wise; v, is the event coefficient for finn z; and e. 
is a random enor tenn, which is assumed to be in
dependently identically distributed nonnal, inde
pendent of the return on the market and the binary 
variables. The estimated parameters y capture any 
daily intercept shifts in event window k and provide 
an estimate of excess or unexpected returns asso
ciated with the concunent failure announcement 
in window k. Since this interval in the event win
dow is “dummied out,” the observations in the day 
-1 to day +1 interval do not influence the estimate 
of the intercept. Only those observations without 
dummies determine the value of the intercept.

between excess returns of individual banks and a set 
of variables that reflect their financial condition, as esti
mated in Brewer, Genay, Hunter, and Kaufman (2003a). 
In all three of the failures, excess returns of surviving 
banks were inversely related to their ratio of loan loss 
reserves to equity capital. In two of the failures, the ex
cess returns of surviving banks were more negative for 
banks with higher ratios of nonperforming loans to equi
ty capital, although statistically significant for only one 
of the failures. Similarly, surviving banks with greater 
loan exposure to the riskier real estate, construction, and 
finance and insurance sectors were more adversely 
affected by all three failures and significantly so by one. 
In all three failures, banks with larger equity cushions 
suffered less from the failure announcements than other 
banks, but again the differences were statistically sig
nificant for only one failure.

Whether they were statistically significant or not, 
the cross-sectional differences in the excess returns of 
banks of different financial condition were economi
cally large. For example, when Hokkaido Takushoku 
Bank failed, banks with loan loss reserves in the lowest 
one-tenth percentile had an estimated excess return 
of-1.41 percent. Banks with loan loss reserves in the 
highest one-tenth percentile, on the other hand, suffered 
excess returns of-1.76 percent, about 25 percent larger. 
The 35 basis point difference in the expected excess 
returns is particularly large compared with the average 
daily returns of-0.09 percent prior to the failure an
nouncement. There were similarly strong, if not stronger, 
results when we compared the variations in expected 
excess returns arising from changes in the other financial 
condition variables for the other failure announcements.

These results suggest that the failures were not frilly 
anticipated prior to the announcements, and the impact 
of the announcements on the rest of the banking system 
depended on the financial condition of individual banks. 
The statistically significant negative coefficients for 
the accounting variables are particularly interesting, 
because it is widely argued that the accounting and regu
latory distortions of these variables greatly understat
ed and possibly concealed the true deterioration in the 
financial condition of Japanese banks during this period. 
The above results suggest that shareholders of Japanese 
banks were, nevertheless, able to extract the informa
tion contained in these accounting measures to assess 
the relative impact of adverse news on individual banks.

Impact of the failures on bank clients

As noted earlier, a defining characteristic of all 
three failures was that the magnitude of bad loans and 
valuation losses previously disclosed by the failed in
stitutions had been significantly understated. Thus, the
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TABLE 1

Hypothesis tests of the excess returns

Hokkaido Takushoku 
bank failure

(11/17/97; N = 76)

LTCB
nationalization

(10/19/98; N = 80)

NCB
nationalization

(12/14/98; N = 80)

Hypothesis test that the excess returns 5.88** 1.36* 1.30*
jointly equal zero

Hypothesis test that the excess returns 5.80** 1.36* 1.26
are equal across banks

** Significant at the 1 percent level.
* Significant at the 5 percent level.
Source: Authors’ calculations from data in Brewer, Genay, Hunter, and Kaufman (2003a).

banks had concealed the true extent of their problems. 
The release of this new information might call into 
question the continued availability of funds for their 
client firms, especially for those experiencing financial 
distress and/or those that use bank loans as a major 
source of liquidity. In addition, because the regulators 
had not failed major economically insolvent banks ear
lier, the failures might also have signaled a regulato
ry shift to increased probability of bank closures in 
the future, particularly for the riskier banks (Brewer, 
Genay, Hunter, and Kaufman, 2003 a; Spiegel and 
Yamori, 2000). In either case, if banking relationships 
enhance the value of bank clients, we would expect 
clients of the announcing banks, and possibly also 
the surviving banks, to be adversely
affected by the failures.

The three failures also revealed a
significant change in the institutional and 
government support structure of Japanese 
financial institutions. Previously, weak 
or troubled institutions could rely on 
capital injections and loans from affiliat
ed companies or on rescue mergers with 
a stronger institution. However, two of 
the three failed banks were not liquidated 
but nationalized and kept in operation, 
and most of the third bank was taken 
over by two other banks. If these chang
es cause the “new” banks to continue to 
fund their loan customers with less fa
vorable terms than the old banks, then 
the stock market valuation effects should 
be negative, as observed by Slovin,
Sushka, and Polonchek (1993) for the 
Continental Bank. On the other hand, if 
the financial markets perceive the nation
alizations as an attempt by the Japanese 
government to ensure that the client 
firms have continued access to credit on

more or less the same basis, the stock market reactions 
of clients of the failed banks should be positive.

Lastly, previous studies suggest that the value of 
banking relationships is, among other factors, related to 
the ability of client firms to access alternative sources 
of funding, the degree of information asymmetry be
tween firms and lenders, the future investment opportu
nities of the firms, and the firms’ profitability. If the 
Japanese bank failures changed the value of banking 
relationships, we would expect the magnitude of the 
impact of these failures to be correlated with firm charac
teristics that affect the value of the relationships.
In particular, we would expect firms that are heavily 
dependent on their existing banks and have few

FIGURE 3

Correlation between excess returns and 
financial condition of surviving banks

percent

Notes: This figure presents the association between the stock market reaction 
to each failure announcement and selected measures of banks’ financial 
condition. The financial condition variables are the ratio of loan loss reserves 
to total book value of equity (LLR); the ratio of nonperforming loans to total 
book value of equity (NPL); the ratio of risky loans (defined as loans to real 
estate, construction, and finance sectors) to total domestic loans (RISKY): 
and the ratio of total book value of equity to total assets (CAPITAL).
Source: Authors’ calculations from data in Brewer, Genay, Hunter, and 
Kaufman (2003a).

10 3Q/2003, Economic Perspectives



alternative sources of funding to be more adversely af
fected by bank failure announcements. On the other 
hand, firms that are clients of relatively healthy banks 
should suffer less from these announcements. A relation
ship with a bank in good financial condition is less likely 
to be threatened by the failure of another bank; hence, for 
firms whose primary bank is relatively healthy, the fail
ure announcements should have a less adverse effect.

Methodology and data

We obtained the announcement dates of the three 
failures through a search of the Wall Street Journal, 
Reuters news wire, Newscast news service, and the 
Knight Ridder business wire, which include news ar
ticles from Japan and other international news sources. 
If the failure announcement was made during a trading 
day in Japan, that date is used as the event day. If an 
announcement was made after the market was closed 
or over the weekend, we use the next trading date as 
the event date. For LTCB, we used the date of the first 
news stories that cited official government sources that 
the bank was in imminent danger of being nationalized.10

Our empirical analysis for measuring the impact 
of bank failures on bank-client relationships is con
ducted in two steps. First, we focus on the responses 
of client firms to the three bank failures and compare 
the responses of firms that were clients of the three failed 
banks to the responses of a control set of nonclient firms. 
The approach we used to generate the response of 
firms’ equity returns to the announcements is similar 
to that used for banks and is discussed in box 1.

Second, we examine whether the cross-sectional 
variations in the stock market responses of the firms are 
related to their financial characteristics, in particular 
how much they valued their existing banking relation
ships. Box 2 provides a description of the procedure 
used to generate the correlations between excess re
turns of individual firms and their characteristics.

We identify the clients of the three failed banks 
from the Autumn 1997 and Autumn 1998 issues of 
the quarterly Japan Company Handbook (JCH), which 
lists the banks used by each company.11 Firms are iden
tified as clients of a failed bank if the failed bank ap
pears anywhere on the bank list, irrespective of its rank. 
All other firms included in the University of Rhode 
Island’s Pacific Basin Capital Markets Research Center 
(PACAP) 1999 database are identified as clients of the 
surviving banks and are grouped in the control sample.

We obtained daily stock prices and returns for 
sample firms and the market index from the PACAP 1999 
database for 1994 through 1997. The market returns are 
measured by the TOPIX index, which includes seasoned 
shares of over 1,000 major Japanese companies, both

banks and nonbanks (the First Section), traded on the 
Tokyo Stock Exchange. We obtained data on the finan
cial condition of these firms from the PACAP database.

Empirical results
Reactions of clientfirms to bank failure announcements 

Do the bank failure announcements affect the stock 
market valuation of banks’ client firms? In particular, 
does the severance of banking relationships due to bank 
failure affect the stock market valuation of the clients 
of failed banks? Is there a similar, perhaps smaller, in
direct effect on the clients of surviving banks? Are any 
effects of bank failures on the market valuation of clients 
of failed and surviving banks related to the character
istics of firms that measure their financial strength,

BOX 2

Correlation between excess returns 
and financial condition of clients of failed

and surviving banks

We use the following basic specification to ex
amine the factors that are correlated with firms’ 
excess returns and variables capturing relation
ship banking:

Y, [-i +i]= “ + *CCWD, + 8CA+ x COS'D) 
+ Others + q.,

where v ,, ,, is the excess return of firm i over 
the event window [-1, +1], CL is a binary vari
able that identifies the clients of the failed banks 
and is equal to one if firm i is a client of the failed 
bank, zero otherwise; COND. is a vector of vari- 
ables that describes the financial condition of firm i 
and the financial condition of its primary bank at 
the time of the event; and Others is a set of con
trol variables. The interaction term (CL x COND) 
is included to examine whether the excess returns 
of clients of failed banks are more sensitive to firm 
characteristics than the excess returns of the clients 
of surviving banks. The client firm’s characteris
tics that are in the vector COND include four alter
native measures of the financial condition of firms: 
the ratio of loans to total assets (LOANS/TA)', 
the ratio of book value of equity to total assets 
(EQUITY/TA)', the average return on assets over 
the previous five years (ROA)', and a measure of 
liquidity—the ratio of cash and securities to total 
assets. The primary bank’s characteristics that are 
in the vector COND are capitalization ratio (bank’s 
equity/total assets), the ratio of loan loss reserves 
to total loans (bank’s loan loss reserves/total loans), 
and return on assets averaged over the previous 
five years (bank ACM).
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potential access to credit, and future investment op
portunities? In the remainder of this article, we sum
marize the results of our research on these questions 
(from Brewer, Genay, Hunter, and Kaufman, 2003b).

Figure 4 provides estimates of excess returns for two 
portfolios of bank customers—clients of one of the three 
failed banks and clients of the surviving banks—at 
the announcement dates of the three bank failures. Esti
mates reported are the mean of the individual coeffi
cients of each firm. Of the six (three announcements 
times two sets of client firms) estimated mean excess 
returns of the bank clients, five have the expected nega
tive signs, and all five are statistically significant. Thus, 
these results suggest that the stock market valuation of 
the failed bank clients is adversely affected at the date of 
the failure announcements. In addition, the figure shows 
that the market valuations of surviving banks’ client 
firms are also negatively affected at the date of the fail
ure announcements. The evidence in figure 4 suggests 
that the effects are not significantly different for clients of 
failed banks and for clients of surviving banks. These re
sults suggest that bank failures are bad news for all firms in 
the economy, not just for clients of failed banks. In part, 
however, this may be unique to Japan. In the observation 
period, the whole banking sector in Japan was experienc
ing financial distress. Japan is also a small country, so 
shocks in the economy are likely to affect most if not 
all banks. This makes it more likely that bank depen
dence is costly for all Japanese firms, regardless of the 
identity of their primary bank (Kang and Stulz, 2000).

One could argue that the reason we do not see a 
significant difference in the stock price reactions of the 
clients of the failed and surviving banks is that the three 
failures were primarily signals of economy-wide bad 
news, which dominated any news about the value of 
relationships maintained by the failed banks. To ex
plore this possibility, we grouped the firms in each 
sample on the basis of their stock price sensitivity to 
aggregate market movements (their market beta). We 
then compared the impact of the events on the clients 
of the failed and surviving banks, after adjusting for 
the firms’ sensitivity to market- or economy-wide move
ments. Figure 5 shows the excess returns of failed and 
client firms, each grouped as low- and high-beta firms— 
to each of the three failures. These results indicate that 
the three failure announcements had a larger impact 
on the firms with greater sensitivity to aggregate market 
movements.12 This suggests that the announcements 
affected bank clients with higher market risk more than 
those with relatively low market risk. However, when 
we compared the responses of failed and surviving 
bank clients for each beta group, we still did not find 
any statistical differences.13

Cross-section tests of relationship between firms ’ 
financial characteristics and abnormal returns

Failure announcements need not have equal effects 
on all bank client firms. Indeed, theory suggests that 
the announcement effects should be related to the fi
nancial and other characteristics of the firms.14 Brewer, 
Genay, Hunter, and Kaufman (2003 b) employ four 
alternative measures to indicate a firm’s dependence 
on banks for credit: the ratio of loans to total assets 
(LOANS/TA); the ratio of book value of equity to total 
assets (EQUITY/TA); the average return on assets over 
the previous five years (ROA); and a measure of liquid
ity—the ratio of cash and securities to total assets.

Figure 6 provides correlation estimates between 
excess returns and each of our four measures that proxy 
for the value of banking relationships. If bank failure 
adversely affects valuable banking relationships, we 
would expect variables positively correlated with in
formation problems, and hence bank dependence, to 
be negatively correlated with excess returns. Further
more, we would expect the correlation to be stronger 
for the clients of failed banks.

The results in figure 6 are broadly consistent with 
the prediction that firms for which existing banking 
relationships are more valuable suffer more at the an
nouncement of the failure of their bank. Clients of 
failed banks that had high loans relative to assets (that 
is, more intermediated debt), lower return on assets, 
or lower capitalization suffered significantly more 
negative reactions to the failure announcements.
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Similarly, client firms of surviving 
banks for which existing banking rela
tionships are likely to be more valuable 
experienced more negative excess returns 
at the announcement date of the three bank 
failures. In particular, firms that had high 
loans relative to assets, lower returns on 
assets, lower capitalization ratios, and 
lower liquidity had significantly more 
negative excess returns. These results are 
consistent with the hypothesis that bank 
failures threaten the viability of valuable 
banking relationships for weaker firms at 
all Japanese banks.

In addition, for firm profitability, we 
can reject the equality of coefficients for 
the clients of failed and surviving banks.
The correlation between excess returns and 
return on assets of firms is stronger for the 
clients of failed than surviving banks. How
ever, for other firm characteristics, we can 
not reject the equality of coefficients for 
the clients of failed and surviving banks.
Hence, the results show little support for 
the prediction that the relationship between 
excess returns and financial characteristics 
is stronger for the clients of failed banks.

We also correlate excess returns with 
firm size and find a positive and significant 
correlation for failed bank clients in all 
models. This result is consistent with the 
prediction that larger clients suffered less 
from the failure of their banks. In addition, 
we can reject the hypothesis that the cor
relation between size and excess returns 
for the clients of failed and surviving banks 
is equal in all of these models. The mag
nitudes of the coefficients on firm size for 
the two groups indicate that the excess re
turns of the failed-bank clients are two to 
three times as large as those of the surviv- 
ing-bank clients. If size proxies for access 
to external funds, then these results suggest 
that clients of failed banks that had greater 
access to external financing experienced 
less severe stock market reactions to the 
failure announcements than the clients of 
surviving banks with similar access.

Overall, the results in figure 6 support the hypoth
esis that the excess returns of firms at the announcement 
of the three bank failures are correlated with the char
acteristics of the client firms. Moreover, the directions 
of these correlations are consistent with our predictions.

FIGURE 5

Average excess returns of clients of failed 
and surviving banks, by market sensitivity

percent

Low p High (3 Low (3 High (3 Low (3 High (3

Notes: This figure presents the average excess returns for the clients of the 
three failed banks and the control group in the three-day period surrounding 
the three failure announcements [-1, +1]. The market sensitivity of firms (P) 
is estimated using the standard market model over the sample period.

FIGURE 6

Correlation between excess returns and 
financial condition of clients of failed and surviving banks

percent

Notes: This figure presents estimates of the correlation between excess returns 
and selected measures of client firms’ financial condition. The financial condition 
variables are: 1) firm’s bank dependence proxy, LOANS/TA— the ratio of bank loans 
to total assets; 2) firm capitalization, EQUITY/TA— the ratio of book-value equity 
to total assets; 3) firm profitability, ROA— the ratio of net income to total assets; 
and 4) firm liquidity— the ratio of cash plus investment security to total assets. 
*** Indicates statistical differences in the correlation estimates for failed and 
surviving bank client firms at the 1 percent level.
Source: Authors’ calculations from data in Brewer, Genay, Hunter, and 
Kaufman (2003b).

Figure 6 offers little evidence that the relationship be
tween firm and bank characteristics and excess returns 
is stronger for the clients of failed banks relative to the 
clients of surviving banks. The three failures had more 
severe adverse impacts on the valuations of all firms for
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which existing banking relationships were 
more valuable, regardless of whether their 
banks failed or survived.

We also relate the excess returns of 
individual firms to the characteristics of 
their primary bank. In general, we would 
expect financially stronger banks to weather 
a crisis better than weaker banks. Hence, 
a bank failure or crisis is less likely to 
threaten the viability of relationships main
tained by healthy banks; and the clients 
of financially stronger banks should suf
fer less from bank failure announcements.
We measured the financial condition of a 
bank by its size, capitalization, loan loss 
ratios, profits, and estimated excess re
turns at the failure announcements—the 
excess returns summarized in figure 2.
The results of our analysis—summarized 
in figure 7—indicate that, if the primary 
bank of a firm had more capital, had few
er loan losses, was more profitable, or 
had a less adverse reaction to the failure announce
ment, the firm suffered less from the announcements.

Conclusion

Prior to the mid-1990s, bank failures were rare 
events in post-World War II Japan. Then on Novem
ber 17, 1997, Japanese regulators failed a large “city” 
bank for the first time since the end of World War II. 
On October 23, 1998, and December 14, 1998, they 
nationalized two of the three very large long-term credit 
banks. In this article, we summarize the results of our 
recent research on what these announcements meant for 
both surviving banks and firms that rely on the failed 
and surviving banks for credit and other banking ser
vices. These failures were important events that signaled 
information that could reasonably be expected to raise 
questions about the long-term viability of surviving 
banks and the banking relationships both failed and 
surviving banks maintain with their client firms. The 
results of our investigation are of particular interest 
in light of the alleged lack of poor financial transpar
ency in Japan, the uneven behavior of the regulators, 
and the severity of the banking crisis in this period.

Like previous studies that use data from countries 
with relatively better financial transparency, our re
sults indicate that the three failures were perceived to 
be bad news for surviving banks. On average, stock 
prices for the surviving banks declined around each 
of the announcement dates of the failures, and the 
declines were greater for surviving banks with lower 
capitalization and higher ratios of risky loans. This

evidence suggests that despite the alleged lack of 
transparency, stock market participants were able to 
incorporate new information relatively quickly—and 
by magnitudes and in directions that would be pre
dicted by theory—and to differentiate among banks 
on the basis of their relative risk characteristics. The 
policy implication is that bank regulators in Japan can 
use market monitoring and discipline more extensive
ly to supplement regulatory discipline to promote a 
safer and more efficient banking system.

These announcements also had spillover effects 
for nonfinancial clients of both failed and surviving 
banks. Stock market valuations of failed banks’ client 
firms were adversely affected at the date of the failure 
announcements. The adverse impact was more severe 
for firms that valued their existing banking relation
ships more or borrowed from a bank in weaker finan
cial condition. We find, however, that these effects 
were not significantly different from the effects expe
rienced by all client firms in the economy. As it turns 
out, the three bank failure announcements represented 
“bad news” for all firms in the economy, not only for 
the customers of the failed banks. But one should be 
cautious about generalizing these results to other coun
tries. Our analysis focuses on an economy that is heavily 
bank-dependent and in the midst of an extended finan
cial crisis. Nevertheless, to the extent that these results 
for Japan may be representative, they raise questions 
regarding the impact of bank failures not only on their 
client firms, but also on the rest of the economy.
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NOTES

Several smaller banks were also failed during this period. See 
Spiegel and Yamori (2000) for a list of banks failed during the 1990s.

Japanese banks are often classified into four types—city banks, 
long-term credit banks, trust banks, and regional banks—according 
to their size, composition of assets and loans, customer base, funding 
sources, and regulatory requirements and treatment. See Genay 
(1998) for a detailed discussion of the differences in their operations.

3For recent reviews of the literature on banking relationships, see 
Boot (2000) and Ongena and Smith (2000a) and references therein.

4While we have emphasized their benefits, banking relationships 
can also impose costs by generating perverse incentives for banks 
in the enforcement of contracts, provision of follow-up financing, 
and financing of high-risk projects with positive net present value. 
Banking relationships can also give monopoly power to banks, im
posing welfare costs. In addition, banking relationships can isolate 
firms, their managers, and banks from market discipline and cor
porate governance that would otherwise produce optimal business 
decisions. For an excellent discussion of these costs, see Boot 
(2000) and Ongena and Smith (2000a).

5Another group of studies examines the link between the strength 
and the value-added aspects of bank-client relationships. Petersen 
and Rajan (1994), Berger and Udell (1995), and Cole (1998) find 
the value of banking relationships to be particularly important to 
small businesses in the U.S.—which typically face greater infor
mation problems than larger firms and have more limited access to 
public capital markets. The duration of the banking relationship is 
positively correlated with the availability of credit (Petersen and 
Rajan, 1994; Berger and Udell, 1995). The contractual terms gen
erally improve for the borrower over the life of the relationship— 
interest rates and collateral requirements fall. Several papers present 
evidence on the value and the nature of banking relationships in 
other countries, where banks play a greater role in firms’ financing 
than in the United States. Hall and Weinstein (2000), Hoshi, 
Kashyap, and Scharfstein (1990 and 1991), Kaplan and Minton 
(1994), Kang and Shivdasani (1995), Morck and Nakamura (1999), 
Morck, Nakamura, and Shivdasani (2000), Peek and Rosengren 
(2003), and Weinstein and Yafeh (1998) focus on banking relation
ships in Japan. Degryse and Van Cayseele (2000), Detragiache et al. 
(2000), Elsas and Krahnen (1998), Foglia et al. (1998), and Ongena 
and Smith (2000b), examine banking relationships in Europe. 
These studies report that banking relationships enhance firm value 
by generating an exchange of information that facilitates finance, 
providing corporate governance, enabling intertemporal smooth
ing of loan prices, and providing liquidity insurance to borrowers 
during periods of financial distress.

6News articles reported that depositors began to withdraw funds 
from the bank after it was announced that the planned merger with 
Hokkaido Bank would not happen. News reports also noted that

many of the large stakeholders, for example, the life insurance com
panies, refused to inject additional funds into the bank’s capital 
base in the weeks leading up to its closure. The bank’s share price, 
which was ¥222 at the beginning of 1997, had dropped to ¥65 the 
day before the failure announcement on November 17, 1997. The 
day after the announcement, its share price declined to ¥5.

7The Financial Supervisory Agency, which assumed supervisory 
responsibilities for financial institutions from the Ministry of 
Finance, was established on June 22, 1998.

8A package of eight bills was approved by the parliament on 
October 12, 1998, aimed at resolving the bad loans of Japanese 
banks and dealing with the failure of financial institutions. The 
legislation allowed for recapitalization of banks with public funds 
and created the Financial Reconstruction Commission (FRC), to, 
among other duties, administer nationalized insolvent institutions.

9After the nationalization, the good assets of the bank were even
tually sold to a consortium led by U.S.-based Ripplewood Holdings 
LLC, which paid ¥1 billion for the bank and injected an additional 
¥120 billion in capital. The new bank was renamed Shinsei Bank 
Ltd. and received ¥240 billion of public capital from the Financial 
Reconstruction Commission in March 2000. According to a Wall 
Street Journal article (Singer, 2003), for the fiscal year ended 
March 31, Shinsei Bank posted its third straight year of profit.

^Consequently, the event dates for LTCB (October 19, 1998) and 
NCB (December 14, 1998) differ from the announcement dates.

11 This procedure was employed by Gibson (1995 and 1997) and 
Yamori and Murakami (1999).

12The differences in the excess returns of high- and low-beta firms 
were significant at the 1 percent level for the clients of surviving 
banks in the Hokkaido Takushoku Bank failure and the clients of 
both the failed and surviving banks in the LTCB failure.

13To determine the robustness of our results, we also conducted a 
number of tests to determine if these results are dependent on 
how we identify the clients of failed banks and whether our re
sults could be explained by how firms and banks decide to form 
relationships. The results of these tests, discussed in Brewer, 
Genay, Hunter, and Kaufman (2003b), indicate that our main re
sults carry through under these alternative assumptions.

14In Brewer, Genay, Hunter, and Kaufman (2003b), we also ex
amined how the announcement effects correlated with the finan
cial and other characteristics of the firms’ banks, as well as with 
the financial and other characteristics of the client firms.
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Vacation laws and annual work hours

Joseph G. Altonji and Jennifer Oldham

Introduction and summary
Many European countries have laws mandating mini
mum paid vacations and holidays. The U.S. does not. 
The number of mandated days has risen over time 
and exceeds the levels taken by the average worker 
in the U.S. Over the past three decades, annual hours 
worked in Europe have fallen relative to hours in the 
U.S. Is there a connection among these phenomena?

To address this question, one must first consider 
how work hours are determined, as well as the role of 
vacation policy at the level of the firm and at the level 
of the country. We summarize evidence for the U.S. 
that firms care about work hours and use firm-wide 
vacation policies as a way to regulate them and dis
cuss theories of why, despite worker heterogeneity, they 
choose uniform vacation policies rather than negotiat
ing leave with individuals. We discuss possible economic 
rationales for vacation laws and present empirical 
evidence on whether they affect annual work hours. 
We also review the sparse literature on the evolution 
of vacation policy at the firm level and the country 
level during the twentieth century to obtain insight into 
the extent to which the laws may be viewed as exog
enous with respect to labor supply preferences and 
other factors that determine work hours.

The heart of the article is a regression analysis of 
the relationship between the number of weeks of legally 
mandated paid vacation time and average annual hours.1 
Such an analysis is needed to help sort out the causal 
effect of the law and because workers and firms re
spond to the laws by adjusting hours per week and 
secondary job holding. Most of the analysis uses data 
for several European countries and the U.S. for various 
years between 1979 and 1999. A simple regression of 
annual hours on mandated vacation weeks shows that 
an additional week of vacation mandated by law is asso
ciated with 26.8 fewer hours worked annually. When 
we control simultaneously for the year and for the

country, we find that an additional week of legislated 
paid vacation results in 51.9 fewer hours worked per 
year. Given that usual hours per week for full-time 
workers in the European countries in our sample (ex
cluding Norway) averaged 40.2 in 1998, this estimate 
implies that mandating an extra week of paid vacation 
translates more than one for one into a reduction in 
weeks worked, although one cannot statistically reject 
a coefficient of 40. As we explain below, this result 
should be regarded with caution because it is driven 
by a relatively small number of within-country law 
changes, although it is robust to extending the sample 
to include hours and vacation laws from the early 1950s. 
The estimate falls to about 35 hours per year when we 
introduce separate time trends for the U.S. and the 
United Kingdom or estimate the model using only 
countries that have vacation laws.

Overall, our analysis suggests that at least part of 
the relationship between the laws and hours is causal 
and that workers and firms don’t fully circumvent the 
law through changes in hours per week or through 
multiple job holding. Our results also imply that dif
ferences in the laws account for a substantial portion 
of the difference between the U.S. and Europe in an
nual hours per worker. They cannot answer the deeper 
question of whether the laws are a harmful constraint 
on individual choice or a solution to a market failure 
in the determination of work hours.

Joseph G. Altonji is a professor of economics at Yale 
University and a research associate at the National Bureau 
of Economic Research. Jennifer Oldham is an analyst at 
Citadel Investment Group. This research was supported by 
the Institute for Policy Research, Northwestern University, 
the Economic Growth Center, Yale University, the Federal 
Reserve Bank of Chicago, and the National Science 
Foundation under grants SES-0112533 and SES-0301142. 
The authors thank Sherry Wang for excellent research 
assistance and Lisa Barrow for helpful comments.
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In the next section, we discuss the existing theories 
that are relevant to the question of the effect of vacation 
laws on annual hours worked. Then, we review the litera
ture on the evolution of vacation policy. We discuss the 
data and econometric specification for the study. Then, 
we present our analysis of the effects of vacation laws.

Determination of work hours and
a theory of vacation policy
Employer regulation of work hours

One cannot talk sensibly about paid leave policies 
without first discussing the forces that determine work 
hours. Empirical research on work hours is dominated 
by the massive labor supply literature, most of which 
assumes that people choose hours at a parametric wage.2 
Cogan (1981), Hanoch (1980), and subsequent studies 
have modified the basic labor supply model framework 
to accommodate fixed costs, so that worker preferences 
and budget parameters influence the form in which 
work hours are packaged.3 However, casual empiricism 
suggests that firms have strong preferences about em
ployee hours. There is a good basis in theory for be
lieving this to be the case. In particular, the models of 
Ehrenberg (1971), Lewis (1969), Rosen (1969), and 
Deardorf and Stafford (1976) emphasize the role of 
technological considerations, including startup costs, 
fatigue, and hiring and training costs that are fixed per 
employee. They also consider nonlinearities in com
pensation that are induced by fringe benefits, payroll 
taxes, and overtime pay, as well as the costs of coordi
nating workers who work ditferent hours. Consequent
ly, both average output per hour and the average full 
cost per hour of employing someone depend on hours 
worked per week and weeks worked per year. Since 
firms will prefer schedules that maximize the difference 
between output and cost, theory suggests that in many 
cases workers are not free to choose how much to work 
at a fixed wage or even at a wage that depends on 
hours. Altonji and Paxson (1986) and recent studies 
by Martinez-Granado (1999) and Senesky (2000) pro
vide strong evidence that this is the case by showing 
that the variance of changes in hours per week, weeks 
per year, and hours per year is much stronger across 
jobs than within the job. This evidence suggests that 
work time is, to an important extent, a job-specific 
phenomenon.

A test based on a comparison of hours changes 
associated with quits and layoffs in Altonji and Paxson 
(1986), as well as a substantial literature using self-re- 
ported measures of unemployment, underemployment, 
and overemployment (for example, Ham, 1982 and 
1986; Kahn and Lang, 1988 and 1992; and Altonji and 
Paxson, 1988) suggests that workers face demand

constraints that they cannot fully avoid by changing jobs. 
Studies of the labor market for older workers have 
stressed restrictions on changing to part-time status with 
one’s current employer, as well as a large wage penalty 
associated with giving up a full-time job for part-time 
work in another firm. (Gustman and Steinmeier, 1983 
and 1984; Berkovic and Stem, 1991; Hurd, 1996; and 
Elder, 2000). In summary, restrictions on choice of 
hours in a given job appear to be a central feature of 
the labor market.

Firms regulate hours per day by setting work sched
ules. They regulate days of work by establishing fixed 
holidays, paid and unpaid vacation and personal days 
(hereafter, vacation days), and provisions for excused 
absences due to illness or family considerations, per
haps with pay. Strictly from a budget point of view, there 
is no meaningful economic distinction between “paid” 
and unpaid vacation. One can always adjust the wage 
rate to achieve a given level of annual compensation 
for a given amount of time worked over the year. How
ever, adjusting time off without leaving an employment 
relationship involves adjusting vacation days.

Are work hours efficient?
Given training costs, nonlinearities in the relation

ship between work time and productivity, and com
ponents of compensation and payroll taxes that are to 
some degree fixed per employee, one would expect 
firms to offer fixed hours/wage packages or perhaps 
hours/wage menus that involve steep tradeoffs. Coor
dination costs are a further inducement for the firm to 
limit variation in work schedules and days off. Once 
the facts that job search is costly and that workers and 
jobs are tied bundles of characteristics are brought 
into the picture, many additional features of the labor 
market can be reconciled with the view that the distri
bution of hours and wages is efficient given search costs. 
These include survey evidence that some workers, par
ticularly women with children and older workers, would 
reduce work hours with their current employer if they 
could reduce earnings and benefits proportionately, 
while others would like to increase hours in their cur
rent jobs. A worker may choose to continue in a job 
that has a good hourly wage, good working conditions, 
and is near home even if the hours are too long, be
cause it is too difficult to find a job with more time 
off that is also competitive in other dimensions.

In contrast, Rebitzer and Taylor (1995) and Landers 
et al. (1996) provide specific examples of a broad class of 
models in which 1) work preferences are heterogeneous 
and unobserved by the firm and either directly influence 
(through current and future effort levels or turnover 
decisions) or are correlated with productivity; and
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2) pay cannot be tied directly to the productivity of in
dividual workers. The difficulty in matching pay to pro
ductivity may arise because productivity is unobservable 
or because it is hard to devise and enforce multi-period 
contracts, particularly when turnover is a key issue.

The basic idea of the models is as follows. Condi
tional on a set of variables that are observable to the 
firm, worker preferences for hours are assumed to de
pend positively on a characteristic d that varies across 
workers. Firms have no direct information on the value 
of d for a particular worker. Conditional on hours 
worked N, the productivity of the worker is positively 
related to d. The variation in productivity may reflect 
quit behavior, effort levels, an association between d 
and innate ability, health status, or human capital in
vestment that is not observed by the firm, or other fac
tors. Finally, productivity cannot be perfectly contracted 
on, because it is not directly observable or because of 
other considerations discussed in the employment 
contracting and efficiency wage literatures.4 Abstract
ing from characteristics of the worker that the firm 
does observe, such as education and previous experi
ence, pay will only be conditional on N. Competition 
among firms and the distribution of worker types will 
determine an eamings-hours locus (W(N), N) of points 
that are equally profitable to firms and clear the mar
ket for employment at each value of N. The value of 
W will reflect the direct relationship between N and 
productivity (through startup costs, fatigue, and so on) 
and the average of the productivity characteristics of 
workers who choose N. Workers with higher values 
of d will choose higher values of N. Since productivity 
depends positively on d, this will reinforce a relation
ship between W and N. Wages for a given value of N 
will adjust accordingly, with further shifts in supply 
and demand for jobs offering ,V hours.

As Rebitzer and Taylor argue, the fact that workers 
are essentially signaling productivity through their 
choice of N may lead to an equilibrium in which hours 
in the typical job are too long. Firms that offer more 
time off may attract a lower-quality work force. The 
gap in wages between jobs with long hours and short 
hours may be larger than in the full information case. 
The market for jobs with an intermediate value for A 
may shrink, as few workers are interested in a contract 
offering a moderate amount of time off at a wage that 
is consistent with the average productivity of the 
workers who would demand it.

Empirical testing of the effects of adverse selec
tion on hours is in its infancy. A few implications of 
the model do appear to be consistent with some basic 
facts about vacation policy. In particular, Altonji and 
Usui (2001) show that vacation leave is largely set

firm-wide with little latitude for negotiation. Job chang
ers usually start at the bottom of the vacation/seniority 
ladder at their new firm, regardless of the vacation on 
their previous job. Since vacation time varies within 
the firm based on seniority and vacations are not fully 
synchronized, it is hard to explain the lack of worker 
level bargaining with an appeal to coordination costs. 
Further, the fact that vacation time increases with se
niority is consistent with the possibility that concern 
about adverse selection influences employer decisions 
about work time requirements for two reasons. First, 
a seniority-related delay in obtaining high levels of 
vacation will discourage workers with low values of 
d from taking a job in the first place, reducing the ad
verse selection problem that the firm faces in offering 
more vacation. Second, delay gives the firm time to 
observe and weed out poor performers, further reduc
ing the adverse selection problem.

Implications for vacation laws
What are the implications for vacation law policy? 

From the point of view of the standard competitive 
model of the labor market, vacation laws are hard to 
defend.5 However, minimum vacation laws may be 
welfare-improving if adverse selection is important 
enough. Working in the opposite direction are the costs 
of restricting choice when preferences for leave are 
heterogeneous. (This heterogeneity led to the market 
failure in the first place.) We conjecture that the net 
social benefit of the laws depends on the importance 
of unobserved heterogeneity relative to observed het
erogeneity and the strength of the association between 
leisure preferences and productivity, as well as heter
ogeneity in the employer preferences for hours.

Recent research in psychology and economics pro
vides alternative rationales for minimum vacation laws. 
The basic idea is that because of problems of commit
ment, time inconsistency, and consumption externali
ties, society may arrive at an equilibrium in which 
people work more and consume more than is efficient. 
Laws that regulate how much people work may have 
benefits in such a situation. However, given heterogene
ity in skill levels, leisure preferences, and consumption 
needs, this comes at a cost.

A final argument would revolve around health ex
ternalities. Suppose that time off from work improves 
physical or mental health and that the costs of illness 
are borne in part by society. In this case, a standard 
externalities argument might justify state intervention. 
Allen (1969) argues that the impetus for paid vaca
tions in the late nineteenth and early twentieth century 
came from employers, who often emphasized benefi
cial effects of rest on productivity, in part because of
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health benefits.6 Not all of these benefits, if they ac
tually exist, would be internal to the firm and worker.

We are skeptical that social regulation of vacation 
weeks does more good than harm. Nevertheless, it is 
interesting to examine the extent to which vacation 
laws actually affect work hours and account for cross
country differences in hours. A key issue in address
ing these questions is the extent to which the laws simply 
reflect differences over time and across countries in 
other factors that have determined weeks of vacation 
and annual hours. To get some perspective on this, 
we briefly discuss the evolution of vacation leave in 
the U.S. and Europe.

A brief history of vacation leave

Paid vacation time is a relatively recent develop
ment in Europe and the U.S. Allen (1969) provides a 
detailed history for the U.S. that we draw upon heavi
ly here. Prior to 1940, much of the initiative for vaca
tions came from management, who saw vacations as 
a way to increase productivity, reduce turnover, and 
attract and keep workers during tight labor markets, 
such as the 1920s, when vacation policies spread rap
idly. Indeed, Allen characterizes 1910-40 as “the man
agement phase” of the vacation movement in the U.S. 
As evidence that firms cared about the productivity bene
fits of restful vacations, she notes that vacation plans 
often prohibited employees from taking short-term em
ployment or from deferring vacation time. Some firms 
built camps where employees could go during vacations.

Paid vacations were first provided to managerial 
personnel on a limited scale in the mid-nineteenth cen
tury. They gradually spread to office personnel and then 
to salaried foremen and supervisors. Vacations were 
more prevalent among more highly skilled employees 
with seniority in more stable positions. They were also 
more common for jobs in which the work could be 
shifted over time. Allen uses data from U.S. Department 
of Labor’s Bureau of Labor Statistics (BLS) reports 
to estimate that the percentage of salaried workers 
who received paid vacations exceeded 10 percent in 
1900, 33 percent by WWI, and 80 percent by 1935.

Vacations spread more slowly to hourly wage work
ers, for whom management believed the productivity 
benefits to be smaller and less likely to be captured by 
the firm because of higher turnover rates. At the end 
of WWI, about 5 percent of manufacturing firms had 
permanent vacation plans for hourly wage earners. The 
plans spread during the 1920s, along with more for
mal personnel policies, other fringe benefits, and the 
view that vacations brought productivity benefits for 
blue-collar workers as well as managerial and super
visory employees. They declined during the early

years of the Great Depression in the face of economic 
pressure and diminished concerns about recruiting and 
turnover costs. (For data on the prevalence of nonwage 
benefits, including vacations during the 1920s and 
1930s, see Moriguchi, 2002). Allen estimates vacation 
coverage of wage earners at about 5 percent in 1920 
and about 10 percent in 1930. Coverage declined in 
the early 1930s but was more than 10 percent in 1935.

Allen argues that at least through the 1930s, paid 
vacation was a low priority for workers and for unions. 
With the rapid growth of unions after 1935, vacation 
plans spread. By 1940, vacation coverage for hourly 
employees had grown to 50 percent. However, the pri
mary concerns of unions were recognition and higher 
wages, not increased paid vacation time. Allen points 
out that the most unionized industries in the 1930s and 
1940s had the shortest paid vacations, and that these 
paid vacation plans were still initiated by managers, 
not unions.

During WWII, paid vacation spread, but often as 
a way to increase compensation in a tight labor market 
under wage controls administered by the National War 
Labor Board. It is interesting to note that management 
initially opposed recommendations from the Office of 
Production Management that firms making essential war 
materials provide vacation bonuses in place of time 
off. The employers were concerned that dropping va
cations would lower productivity.7 Allen discusses the 
fact that workers and unions began to demand paid va
cation during this period, in part as a way to increase 
compensation within the strictures of the Labor Board.8

After the war years, paid vacation came to be seen 
by employees as a standard part of the employment 
package. However, Allen asserts that the value placed 
by employers on vacation time may be seen in post
war contract negotiations that forbade workers from 
taking pay in lieu of vacation or from skipping vaca
tion in one year in order to have a longer vacation the 
following year.9

In Europe, unions and workers played a more cen
tral role in the spread of vacation time. In the 1930s 
paid vacation time became as important an issue to 
workers and trade unions as the eight-hour day and 
the 48-hour week had been in the first quarter of the 
twentieth century. Pressures by trade unions resulted 
in paid vacation legislation in many European coun
tries. Blyton (1985), Allen (1968),10 and Green and 
Potepan (1988) emphasize the importance of pressure 
from unions, the government, and, more generally, 
employees, in the initial growth in paid vacation time 
in Europe. In some countries, vacation laws mandating 
a minimum number of vacation days played a key role 
in the spread of vacation time. In others, collective
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bargaining played the key role, with national legisla
tion following.

In the latter half of the 1930s, both American and 
European workers were typically granted an average 
of one to two weeks of paid vacation, the difference 
being that in the U.S., paid vacation was provided by 
employers or negotiated through collective bargaining, 
while in many European countries it was guaranteed 
by law. In 1954, the International Labor Organization 
(ILO) convention adopted a recommendation setting 
more liberal standards for vacations with pay in member 
countries than those first outlined in the 1936 conven
tion. Many western European countries adhered to 
this standard by passing new legislation concerning 
minimum paid vacations.11

Although Americans and Europeans initially took 
comparable amounts of paid vacation, trends in vaca
tion time in the U.S. and Europe diverged in the decades 
after World War II. In each decade of the 1960s, 1970s, 
and 1980s, vacation time mandated by law in European 
countries rose by an average of one additional week 
per decade, while in the U.S. and the United Kingdom 
vacation time continued to be determined solely on the 
basis of employer policy or private labor union agree
ments. By the late 1980s, workers in Finland, France, 
Luxembourg, Spain, and Sweden enjoyed five weeks 
minimum mandated paid vacation each year.12 This 
divergent trend in vacation legislation is mirrored in 
the trends of the amount of vacation taken in Europe 
and the U.S. Throughout the postwar years, vacation 
time in Europe grew, while growth in vacation time 
taken by Americans slowed after the 1970s.13 This is 
reflected in the fact that Organization for Economic 
Cooperation and Development (OECD) estimates of 
annual hours for the U.S. actually show a slight growth 
between 1979 and the late 1990s.14

The above discussion suggests that differences be
tween Europe and the U.S. in trends in annual work 
hours are associated with differences in paid leave from 
work, but the history of vacation time leaves open the 
question of whether vacation legislation has a causal 
effect on annual hours worked. It is clear that in some 
countries vacation legislation simply reflected develop
ments in collective bargaining agreements. Even in these 
cases, vacation legislation may have led to increased 
vacation time for nonunion workers. No previous study 
provides a quantitative analysis of the effect of vaca
tion legislation on annual hours worked, the issue to 
which we now turn.

Data and econometric specification

The sample of countries consists of the U.S., the 
UK, Finland, France, Germany (West Germany prior

to 1991), Italy, the Netherlands, Norway, and Sweden. 
The hours data are average annual hours actually worked 
per person in employment and are obtained from the 
OECD. The data on vacation legislation in western 
European countries are pieced together from Green 
and Potepan (1988), Blyton (1985), Greis (1984), 
Hewitt Associates (2001), and the ILO (1996).

We study the effects of mandatory vacation leg
islation on vacation time by estimating variants of the 
regression model

1) Annual Hours Workedct = a + 3 (Min-Vacation J
+ y (Year Dummies) + ^(Country Dummies) + u .

In the model, the variable Min_Vacation is the num
ber of weeks of paid vacation mandated by law. The 
coefficient 3 is the effect on annual hours worked of 
an additional week of mandated vacation. The elements 
of the coefficient vector y on the year dummies cap
ture the average difference between annual hours in 
year t and the reference year (1979) that is due to other 
factors that are common to all countries. The elements 
of the vector of country-specific intercepts X capture 
the average difference in annual hours between the par
ticular country indexed by c and the reference country, 
which is the U.S. These differences are due to country- 
specific factors that are fixed during the sample period. 
They include culture and country-specific tastes, demo
graphic characteristics, and financial incentives for work. 
The variable u is the error term. We report results 
with and without the country and year dummies.

Because the data concerning vacation legislation 
come from many sources, there may be some inconsis
tencies in the measures across countries and over time. 
For most of our analysis, the data on vacation laws are 
for 1979, 1982, 1984, 1995, and 1999. For the years 
1979, 1982, and 1984, the variable is a measure of legal
ly mandated minimum weeks of paid vacation.15 In 
the absence of information about law changes between 
the years for which we have data, we assume that the 
laws are in effect in two or three years after the year 
for which we have data, as summarized in table 1.
For example, we set the law measure in 1980 and 1981 
to the value in 1979. Due to lack of more complete data 
on the laws, we set the law measure in 1996-99 to the 
value observed in either 1995 or 1999 depending on 
the country.16 Table 1 summarizes the assignments that 
we have made.

Results

Basic results
Column 1 of table 2 reports the estimates of 

equation 1 with year dummies and country dummies
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TABLE 1

Assignment of vacation laws to years

Year of law Years law is assumed applicable

1979 1979-81

1982 1982-83

1984 1984-86

1995 or 1999 1996-99

excluded. The estimate of (3 is -26.8 (with a standard 
error of 7.38). Taken at face value, the result says that 
an increase in mandatory vacation time by one week 
leads to a reduction in annual hours of 26.8.

In column 2, we add year dummies to control for 
time-related changes affecting hours in all countries. 
The coefficient on vacation weeks is -25.4 (7.70). Not 
surprisingly, the coefficients on the year dummies 
show a decline in annual hours worked since 1979.

In column 3, we control for both year dummies 
and country dummies and use variation over time in 
Min Vacation^ within countries to identify the effects 
of the laws. The estimate of (3 is -51.9 (11.7). The re
sults imply that an extra week of mandated vacation 
results in a reduction in annual hours by more than one 
full-time week and is within one standard error of a 
reduction of one full-time week. This suggests that the 
laws have bite, and that workers do not respond to 
them by working more hours per week or by holding 
additional jobs.17

As we noted earlier, dummy variables for each 
country control for country-specific attributes, includ
ing variations in work preferences and culture. Fixed 
country differences account for a large part of the vari
ance in hours in the sample, as evidenced by the in
crease in adjusted R2 from .04 to .91 when we add the 
country dummies. The coefficients on the country dum
my variables tell how much workers in each country 
would work, compared with workers in the U.S., hold
ing vacation legislation constant. The positive coeffi
cient for Spain suggests that in the absence of the 
vacation laws, Spanish workers would actually work 
more hours annually than U.S. workers. The negative 
coefficients for Germany, Italy, the Netherlands, 
Norway, Sweden, and the UK suggest that workers in 
those countries would work fewer hours annually than 
U.S. workers even in the absence of vacation laws.

Note that the UK is one of the countries whose 
workers would work less than those in the U.S. if there 
were no vacation laws. The UK is the only country in 
the sample other than the U.S. that currently does not 
have vacation legislation. The analysis in Blyton

(1985) of the role of trade unions in the spread of paid 
vacation time in the UK suggests that unions may 
explain the negative country dummy in the UK. ILO 
(1995) emphasizes the powerful role of unions in the 
British economy during much of the postwar period.

To highlight the role of vacation laws in country 
differences in hours, in column 4 of table 2 we drop the 
vacation law variable from equation 1. The country co
efficients rise substantially in absolute value, reflecting 
the role of vacation laws in explaining the overall dif
ference in annual hours between the U.S. and Europe. 

Sensitivity checks
The vacation law variable might be picking up the 

effect of differences between the U.S. and European 
countries in trends in other factors that affect hours, 
such as the age structure of the population and wages.18 
A simple way to control for such factors is to add a 
separate quadratic time trend for the U.S. to the mod
el with vacation weeks, year dummies, and country 
dummies. The trend variables are set to 0 in 1979. The 
estimate of (3, the coefficient on vacation weeks, falls 
to -39.9 (11.2), and coefficients on the linear and qua
dratic trend terms are 20.3 (10.2) and -.571 (0.48). 
The trend coefficients indicate that everything else 
equal, including vacation laws, annual hours were rising 
in the U.S. relative to other countries by 20.3 hours 
in 1979, but were actually declining by -2.54 hours 
per year in 1999. We obtain-35.1 (11.7) as the estimate 
for (3 if we allow for separate quadratic trends for the 
U.S. and the UK or eliminate the U.S. from the sample. 
When we eliminate both the U.S. and the UK from the 
sample and thus estimate (3 using only within-country 
variation in the laws for the countries that have laws, 
the estimate declines only slightly to -34.1 (12.9). The 
decline in the absolute value of the estimates of (3 when 
we control for separate time trends for the U.S. and the 
UK means that cross-country differences in trends in 
other factors that influence hours and happen to be cor
related with vacation law policy explain part of the link 
between vacation laws and hours, but not most of it.

One of the limitations of the analysis is that the 
number of changes in vacation laws after 1979 is rel
atively small. Consequently, we augmented the sample 
using data on annual hours for 1950 reported in Van 
Den Bergh and Wittelsberger (1981) and data on man
datory vacation weeks in 1954 from Green and Potepan 
(1988). We exclude Spain in this year for lack of data. 
The mean of the vacation law variable increased from 
1.93 to 3.36 between 1954 and 1979. It only rose from 
3.36 to 3.9 between 1979 and the late 1990s.

It is not entirely straightforward to use Van Den 
Bergh and Wittelsberger’s data on hours with the
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TABLE 2

Effects of vacation laws on annual work hours

Dependent variable:
Annual hours worked OLS estimates 

(standard errors in parentheses)

Explanatory variables 1 2 3 4

Min_Vacation -26.8
(7.38)

-25.4
(7.70)

-51.9
(11-7)

Country dummies

Finland 134.0
(65.7)

-141.6
(22.7)

France 38.2
(62.6)

-223.3
(22.7)

Germany -72.5
(49.5)

-272.2
(22.2)

Italy -95.1
(39.0)

-241.9
(24.1)

Netherlands -270.8
(44.0)

-443.7
(22.2)

Norway -241.6
(52.7)

-456.8
(22.2)

Spain 237.2
(62.7)

-25.5
(22.2)

Sweden -106.6
(62.0)

-65.9
(22.2)

United Kingdom -174.1
(20.2)

-174.1
(22.2)

Year dummies No Yes Yes Yes

Adjusted R2 0.096 0.040 0.910 .892

N 115 115 115 115

Notes: See text for a description of the sample and time period. Prior to 1991, 
German data were for West Germany. The U.S. is the reference country. OLS is 
ordinary least squares.

Organization for Economic Cooperation and Develop
ment (OECD) data. These authors report annual hours 
for 1979 as well as 1950. To minimize the effect of in
consistencies in their hours series and the OECD series, 
we use the ratio of the 1979 values that they report to 
the values from OECD to link the 1950 values to the 
OECD series. Note that in using hours for 1950 with 
the vacation laws in 1954, we are assuming that the 
vacation laws were similar in the two years. In any event, 
the estimate of (3 is -55.6 (11.3) using the extended 
sample when we include country and year dummies, 
which is close to, but a bit larger than, our previous 
estimate.19 This provides support for the analysis based 
on the post-1979 sample.

One should not make too much of the specific esti
mates of the effects of the vacation laws or the country 
dummies. Given that a substantial amount of vacation 
time is offered in both the U.S. and the UK without

vacation laws, it is unlikely that the entire 
amount of legislated vacation is binding 
in its effect on vacation time taken or on 
annual hours. However, the evidence does 
suggest that vacation laws in Europe are 
part of the explanation for the fact that 
annual hours worked are lower there.

Conclusion

Jobs are hours-wage packages in 
which employers circumscribe work hours. 
There are good reasons to expect firms to 
offer fixed hours/wage packages or per
haps hours/wage menus that involve steep 
tradeoffs and to limit variation in work 
schedules and days off. There is abundant 
evidence that they do so. There is also some 
theoretical support for the view that the 
menu of hours choices available to workers 
is inefficient relative to what would pre
vail if firms could easily observe produc
tivity or could easily enforce multi-period 
contracts, although there is no real evi
dence on the importance of the problem.

Policies governing paid and unpaid 
leave are important levers through which 
firms set hours. In the U.S., leave policy 
is largely determined by firm-wide policy, 
despite heterogeneity in worker preferenc
es. However, many countries have adopt
ed laws mandating minimum vacation 
leave. Our regression analysis of the rela
tionship between vacation laws and an
nual work hours for a cross-section time 
series of countries suggests that such laws 

do lead to a reduction in annual hours. We wish to 
stress, however, that our study is a preliminary look at 
the question of whether vacation laws influence hours 
rather than the final word. It would be very useful to 
expand the analysis to include more countries and a 
longer period and to pay more careful attention to the 
exact timing of the laws and their effects on hours. This 
will require a substantial effort to obtain hours mea
sures and measures of the law that are consistent 
across time and place. Our use of country dummies 
and time dummies goes part of the way to addressing 
the concern that causality runs from work hours to the 
laws rather than from the laws to the hours, but further 
work looking at the political economy of the laws is 
needed. Whether minimum vacation laws needlessly 
restrict choice or solve a failure of the market to pro
vide an efficient level of vacation is an open question.
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NOTES

legislation governing the work week also may influence differ
ences in annual hours across countries. See Lehndorff (2000) for 
a recent study of the evolution of a shorter work week in European 
Union member countries. See Hunt (1999) and Crepon and Kramarz 
(2001) for studies of the effects of laws mandating reductions in 
the work week in Germany and France, respectively.

2See Killingsworth (1983), Pencavel (1986) and Blundell and 
MaCurdy (1999) for comprehensive surveys. Rosen (1976), Biddle 
and Zarkin (1989), and Moffitt (1984) are early examples of labor 
supply studies in which workers choose hours and wages accord
ing to a market locus. Here, we draw heavily on the discussion in 
Altonji and Usui (2001).

3See Heim and Meyer (2002) for a recent discussion of the im
portance of fixed time and money costs in the determination of 
work hours, as well as the difficulties that these and other sources 
of nonconvexity pose for labor supply analysis.

4See Malcomson (1999), Gibbons and Waldman (1999), and Weiss 
(1990) for surveys of this literature.

5Using a “rat race” model in which heterogeneity in preferences 
is key, Landers et al. (1996) show that a mandatory reduction in 
the hours of associates in law firms can improve welfare.

6See Allen (1969), chapter 3.

7See Allen, p. 90.

8See also Greis (1984), pp. 30-31.

9Henle (1962) provides information on the role played by collective 
bargaining agreements in increasing paid vacation time in the U.S. 
between 1940 and 1960. Green and Potepan (1988) study the ef
fect of union membership on vacation time in the U.S. and Europe. 
They provide evidence based on the 1979 cross section from the 
Panel Study of Income Dynamics that union members receive more 
paid vacation than nonunion members, controlling for other char
acteristics. Altonji and Usui (2001) find that male union members 
receive .23 more weeks of paid vacation and take .39 more weeks 
of vacation than nonunion members, controlling for education, 
experience, job seniority, race, region, and city size.

10See Allen (1968), pp. 53-59.

nSee U.S. Department of Labor, Bureau of Labor Statistics, 1955, 
pp. 88-89.

12See Green and Potepan (1988), pp. 180-184.

13For discussions in the popular press dramatizing the difference 
in amount of vacation time taken by Europeans and the amount 
taken by Americans, see Moseley (2000) and Robinson (2000).

14There is considerable controversy over the trend in work hours 
in the U.S. Greis (1984) provides a detailed analysis of the U.S. 
trend in annual hours and its components—weeks per year and hours 
per week after 1947, as well as a literature review. She provides 
reasonably strong evidence for a decrease in hours. Abraham and 
Spletzer (1998) point out that there is a substantial discrepancy be
tween the trend in hours implied by job-based surveys of employers 
and the household-based Current Population Survey. The employer- 
based data appear to show a decline in hours. See Schor (1991), 
Kniesner (1993), and Stafford (1992) for differing views on trends 
in work time and on whether Americans work more than the opti
mal amount, given preferences and productivity.

15In some cases, we converted the data on mandated minimum 
days of paid vacation to weeks by dividing by five.

1 furthermore, we use vacation law data from Germany for the year 
2000 in our analysis for the vacation law in effect in Germany 
during the years 1996-99.

17When we use the log of hours as the dependent variable, we 
obtain a coefficient of -.023 (.0081).

18Bell and Freeman (2000) provide a careful study of the disparity 
in hours worked by Americans compared with Germans. They find 
that the greater hours worked by Americans are due to labor sup
ply responses to differences in wage inequality between the two 
countries. The theory is that extra work pays off more in the U.S. 
in the form of promotions and salary hikes, generating more hours 
worked. Such differences could lead to differences in both the level 
and trend in hours, because wage inequality has increased in the 
U.S. relative to most European countries. See Katz and Autor (1999) 
for references to the inequality literature. Using the Luxembourg 
Income Study, an international archive of datasets from industri
alized countries, Jacobs and Gerson (2000) present evidence that 
the rise in annual hours worked in the U.S. between 1970 and 1997 
can be attributed to demographic shifts in the labor force. Specifi
cally, they find that the increase in joint hours worked by dual-earner, 
husband-wife families accounts for most of the increase in the 
average for the U.S. They find that the working time of male- 
breadwinner families and families headed by single women with 
no husband present has not changed significantly.

19The estimate of p is -55.3 (11.7) when we extend the sample 
using Maddison’s (1982) hours data for France, West Germany, 
Italy, Sweden, the UK, and the U.S. for the years 1950 and 1979.
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Economic perspectives on childhood obesity

Patricia M. Anderson, Kristin F. Butcher, and Phillip B. Levine

“Overweight and obesity may soon cause as much pre
ventable disease and death as cigarette smoking. Peo
ple tend to think of overweight and obesity as strictly 
a personal matter, but there is much that communities 
can and should do to address these problems.” (Surgeon 
General David Satcher)1

Introduction and summary

Obesity rates in the United States have skyrocketed 
in the last 30 years. Among adults, obesity rates more 
than doubled from the early 1970s to the late 1990s. 
Over the same period, children’s obesity rates nearly 
tripled. These alarming trends have received a great 
deal of attention in recent years. Researchers are anxious 
to understand the reasons underlying the trends, policy
makers would like to implement programs to promote 
a healthier population, and the media reports virtually 
every glimmer of insight from research and every poten
tial policy remedy.

In what follows, we have several goals. First, we 
discuss why trends in obesity, and childhood obesity in 
particular, are of interest from an economic perspective. 
One might think that weight is a private matter, the re
sult of each individual deciding how much to eat and 
how much to exercise. We argue that this view ignores 
several ways in which individuals’ weight may have ram
ifications beyond their own well-being—for example, 
if overweight individuals use more medical care and the 
cost is in part borne by society. Further, it ignores ways 
in which existing government policies may already in
fluence individuals’ weight. In particular, we argue that 
children’s weight is an appropriate area for government 
intervention for all the reasons that the government acts 
to protect children’s health more broadly, for example, 
by barring them from purchasing cigarettes and alcohol.

Next, we document changes in obesity over time 
in the United States for adults and children. The data 
that the Centers for Disease Control (CDC) use to track 
changes in obesity are called the National Health and

Nutrition Examination Surveys (NHANES). Four of 
these surveys have been conducted in 1971-74, 
1976-80, 1988-94, and 1999-2000. Interestingly, the 
distribution of body mass indexes (BMI),2 the usual 
metric by which overweight and obesity are defined, 
was nearly identical in the first of these two surveys. 
The increase in obesity began between 1980 and 1988 
and continued between 1994 and 1999. The timing of 
the increase discredits some of the easy answers about 
the underlying cause of the so-called epidemic in obe
sity—television and fast food, for example, were al
ready available in 1980. The BMI distributions also 
show that not everyone seems to be affected by the ep
idemic. The median body mass index rose 9.2 percent 
and 4.5 percent for adults and children, respectively, 
between the first and last surveys. However, BMI at 
the 95th percentile rose 16.7 percent and 15.7 percent 
for adults and children, respectively.

Third, we discuss changes in children’s lives over 
the last three decades that may be causally related to 
weight gain. In particular, we examine the increase in 
mothers working outside the home. It may be that moth
ers who work outside the home may not have time to 
prepare nutritious low-calorie meals and supervise their 
children’s outdoor, calorie-expending play. We use 
National Longitudinal Survey of Youth (NLSY) data 
to examine whether mothers who work more hours per 
week, on average, or more weeks over their children’s 
lives are more likely to have obese children. The 
data contain information on many socioeconomic
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characteristics of families and multiple observations 
over time on all of a mother’s children. This allows us 
to control for many observable and unobservable dif
ferences between mothers who work and mothers who 
do not that might be correlated with children’s weight. 
For example, we can examine whether siblings’ obe
sity status differs depending on whether their mother 
worked more during one sibling’s life than the other’s. 
This holds constant all of the (fixed) family character
istics that might be correlated both with children’s weight 
and mothers’ labor supply.

We find that mothers who work more hours per 
week, on average, during their children’s lives, are more 
likely to have overweight children. It is not working 
per se that matters, but working a lot of hours per week. 
This suggests that it is time constraints that may make 
it harder for working mothers to oversee their children’s 
diet and exercise. Further, we find that this effect only 
holds for upper income families (the top quartile of 
the family income distribution). Although children in 
lower income families are more likely to have weight 
problems, it does not seem to hinge on how much their 
mothers work. We find that for upper income families, 
the increase in average hours worked by mothers be
tween the mid-1970s and the mid-1990s can explain 
between 12 percent and 35 percent of the increase in 
obesity among children in these families. The increase 
in mothers’ hours of work is important, but it does not 
explain the whole of the increase in childhood obesity.

Given that mothers work, and that these trends are 
likely to continue, are there potential policy levers that 
would help to improve children’s health? We briefly 
examine changes in the school environment over the 
last decade for two reasons. First, increases in the avail
ability of unhealthful foods in schools may be a con
tributor to the childhood obesity epidemic. This may 
be particularly important if working parents are more 
likely to rely on food available at school to feed their 
children. In addition, this is an area of active policy
making, with many school districts acting to curtail 
children’s access to soda, for example. We suggest that 
the relationship between school finance policies, school 
food, and children’s health is an important avenue for 
future research.

Economics of childhood obesity

Why is the increase in obesity, and childhood obe
sity in particular, an interesting question from the per
spective of economics? There is a small, but growing 
literature on obesity in economics. Some of it address
es the underlying reasons for the increase in obesity 
and some examines the consequences of this increase. 
Cutler et al. (2002) and Lakdawalla and Philipson

(2002), for example, both posit that technological change 
is at the root of increases in obesity.3 To simplify things 
a great deal: Calories have become relatively cheaper 
and exercise has become relatively more expensive. In
dividuals have maximized their utility subject to this 
new budget constraint, and higher body mass indexes 
have been the result. As Cutler et al. (2002) point out, 
in the standard economic model, the resulting obesity 
is not necessarily viewed as a bad outcome. People make 
a choice and if they choose to eat more and exercise less 
in the face of the current environment, it must be be
cause that makes them happier than eating less and 
exercising more. The implication of this simple econom
ic analysis is that there is no reason to intervene with 
policies to reduce obesity, since it is merely the out
come of individuals pursuing their own self-interests.

Even if one finds the economic analysis above com
pelling and believes there is no role for policy interven
tion for adults, it is hard to support such a conclusion 
when it comes to children. The standard economic model 
requires well-informed individuals who are free to make 
their own choices. Children, in general, do not purchase 
their own food or determine what’s for dinner. (If they 
do purchase their own food, it is generally because an 
adult has given them the money to do so.) To a large ex
tent, they do not determine how they spend their time. 
As Eberstat (2003) puts it in her review of the issue, 
“If free-choosing adults were the only people impli
cated thus, we could perhaps rest philosophical here, 
content in the knowledge that the fat problem—again, 
like smoking—will ultimately right or at least amelio
rate itself in the long run. The problem, however, as 
the latest round of headlines demonstrates, is that the 
casualty count goes beyond those with free choice. For 
there is something uniquely worrisome, both as a pub
lic health issue and as a social fact, in one important 
subset of that problem—namely, the cavalcade of 
new evidence about obese and overweight children.”

Furthermore, there are reasons not to endorse the 
standard economic model’s laissez-faire implications 
even when applied to adults. First, there may be exter
nalities—costs borne by society that individuals do not 
take into account when making their decisions—through 
deteriorating health and its costs, associated with the 
increase in obesity. Second, as Cutler et al. explain, there 
may be “‘internalities’, or costs borne by individuals 
themselves because of their higher weights. These in
ternalities exist in the presence of self-control or ad
diction problems—people would like to eat less than 
they do, but have difficulty limiting their consumption. 
They are similar to externalities because they result 
from individuals when they are consuming food not 
internalizing the impact on their future happiness.”
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Cutler et al. go on to argue (as well as to develop formal 
models of self-control) that individuals do not believe 
that their increase in obesity is the result of welfare
enhancing shifts in technology. In particular, people 
are willing to spend large amounts of money to try to 
lose weight; they report that the diet industry is estimat
ed at between $30 billion and $50 billion per year. Sim
ilarly, they present survey evidence that desired BMI 
rises much more slowly than actual BMI, indicating 
that most overweight people would like to weigh less 
than they do.4 Finally, as we discuss in the next section, 
median BMI has increased over time, but it has increased 
much more slowly than BMI at the 95th percentile of 
the distribution, or rates of obesity. This suggests that 
there are some people, be they people with poor self- 
control or with particular physiological characteristics 
that make it easier for them to gain weight, who are 
especially susceptible to obesity.

Externalities are an additional reason why econo
mists, even if they think increases in BMI are solely 
the result of individuals pursuing their own best inter
ests, might think that some form of policy intervention 
is warranted. If overweight and obese people consume 
more medical care, and if much of that medical care is 
paid for by society, then there is an externality associat
ed with weight problems.5 A recent Surgeon General’s 
report details the deleterious health effects of excess 
weight.6 For example, individuals with a BMI above 
30 have a 50 percent to 100 percent increased risk of 
premature death from all causes compared with indi
viduals with BMI in the “healthy range” from 20 to 25. 
By some estimates, 300,000 deaths a year may be attrib
utable to obesity, making it the second leading cause 
of “preventable” deaths after smoking (which accounts 
for 400,000 deaths). Morbidity is also higher for obese 
people, and this morbidity is associated with increased 
direct and indirect costs. In 2000, the direct cost of obe
sity-related disease was estimated at $61 billion. In
direct costs were estimated at $56 billion. Direct costs 
are health care costs associated with physician visits 
and hospitalizations, for example. Indirect costs are the 
value of lost wages by those who cannot work due to 
sickness or disability and foregone earnings due to pre
mature death. Further, overweight and obese individuals 
receive lower wages than those without weight prob
lems. This may be because obesity-related illness 
reduces productivity or because of employer discrim
ination (Averett and Korenman, 1996; Cawley, 2000).7

The health care cost externalities are most likely to 
be generated from adult weight problems because obe
sity-related illness is most likely to take its toll on adults. 
However, there has been a stark increase in obesity- 
related health problems in children. Doctors report

increases in type 2 (which used to be called “adult on
set”) diabetes in children, as well as high blood lipids, 
hypertension, sleep apnea, orthopedic problems, and 
early maturation.8 Perhaps most importantly for long
term health care costs, children with weight problems 
are likely to become adults with weight problems.

Finally, economists may care about policy interven
tions to address obesity because the government already 
intervenes in people’s lives in a myriad of ways that 
may have intentional or unintentional consequences 
for their weight. Public spending on transportation, 
parks, and safety, for example, may affect the amount 
of exercise people get. Farm subsidies may affect food 
prices. Beyond these broad brushstrokes, however, 
there are specific ways in which government policies 
may affect childhood obesity. The U.S. Department 
of Agriculture’s Food Guide Pyramid provides the 
government’s definition of a healthful diet.9 This, in 
turn, affects the food that schools serve to children.

Similarly, education policies affect physical educa
tion requirements in schools. Finally, economic and 
social policies may have direct or indirect effects on 
parents’ labor supply, which may, in turn, affect the 
amount of time they have to oversee their children’s 
diet and exercise.

In this section we have briefly outlined why obe
sity, and childhood obesity in particular, is of interest 
from an economic perspective. In the next section, we 
give a brief overview of the literature on childhood 
obesity in a number of different disciplines. Then, we 
provide a detailed description of how obesity has in
creased over the past three decades.

Why has childhood obesity increased?

What determines whether someone weighs too 
much, too little, or just the right amount? Many research
ers believe that genetics play a strong role in determin
ing whether an individual has weight problems. Studies 
have found a correlation between parent and child obe
sity, although such a correlation may be due either to 
genetic or common environmental factors, because fami
lies share both (see Vuille and Mellbin, 1979; Dietz, 
1991). Strong evidence for an important genetic com
ponent to weight comes from an influential study of 
identical twins (Stunkard et al., 1990). BMI for adult 
identical twins who had been reared apart was only 
slightly less than the correlation in BMI for those who 
had been reared together (0.70 versus 0.74). However, 
while there is compelling evidence that genes play an 
important role in determining who will be obese, large- 
scale genetic change is thought to happen too slowly 
to be the underlying cause of the observed increase 
in obesity in the United States over the last 30 years.
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More likely, genetics determine whether one is sus
ceptible to the disease of obesity, and environmental 
factors then determine whether the conditions are 
right for individuals to “catch” the disease.

At some basic physiological level, the determinants 
of weight gain are well understood. If one takes in more 
calories than one expends, then one gains weight. The 
question then, is what has upset the delicate balance be
tween calorie expenditure and intake, such that more peo
ple are overweight and obese? Researchers have turned 
to environmental factors to explain the upswing in obesity.

Before we give an overview of this literature, how
ever, it is worth noting that the balance between energy 
intake and expenditure is aptly described as “delicate.” 
Cutler et al. (2002) give a nice illustration of the very 
small increase in calories needed to produce the increase 
in steady state weight observed in their data. For exam
ple, they observe a 12-pound increase in median weight 
for adult men between the 1971-74 and 1988-94 
NHANES surveys. A mere 155 extra calories a day 
would produce this increase in weight, if there were 
no change in exercise. They point out that 150 calories 
a day is equivalent to a 12-ounce can of soda or three 
Oreo cookies. On the other hand, it requires about 1.5 
miles per day of walking to burn 150 calories.10 Thus, 
really quite subtle changes in people’s environment 
that affect energy consumption or expenditure may 
produce significant weight gain and a correspondingly 
higher-steady state weight.

What changes in children’s lives may have generat
ed the observed increase in weight problems? Ebbeling 
et al. (2002) give a succinct overview of the current 
literature. In trying to understand the increase in child
hood obesity, researchers have focused on both the 
physical activity and consumption sides of the equation. 
Television viewing is a perennial villain in this litera
ture. And, indeed, there is evidence that children who 
engage in the least vigorous physical activity or the 
most television viewing tend to be the most overweight 
(Andersen et al., 1998). Television viewing is thought 
to affect weight through several insidious channels: 
first, obviously, children are typically sedentary while 
watching TV; second, eating is often a complementary 
activity to television viewing; and, third, while watching 
television children are exposed to many advertisements 
for foods that are thought to contribute disproportion
ately to weight problems. A number of studies have 
found that children watched about ten food commer
cials per hour of television (Kotz et al., 1994, Lewis 
and Hill, 1998, Taras and Gage, 1995) and that these 
advertisements affect the foods children choose to 
consume (Borzekowski and Robinson, 2001).

There are two problems with television as the 
smoking gun in the childhood obesity mystery. First, typ
ically the studies documenting a link between weight 
problems and television viewing habits are cross-sec
tional. It is hard to say whether children who watched 
a lot of TV developed weight problems or whether 
children with such problems tended to watch a lot of 
TV—perhaps because physical activity is more diffi
cult for them or because interacting with their peers 
is less pleasant. Second, as we see in the next section, 
there were large increases in the fraction of children with 
weight problems between the NHANES surveys in 
1971-74 and 1988-94 and again between the NHANES 
surveys in 1988-94 and 1999-2001. Television was 
widely available by 1974, and even cable television was 
available by 1994, making it unlikely that the mere 
availability of television could be driving the trend.

Fast food consumption is the other leading suspect 
in the childhood obesity epidemic. As Ebbeling et al. 
(2002) note, fast food typically includes all of the things 
that nutritionists warn against: “saturated and trans fats, 
high glycemic index, high energy density, and increas
ingly, large portion size.” They further note that a large 
fast food meal can contain about 2,200 calories, which 
at a bum rate of 85-100 calories per mile would require 
something near a full marathon to expend! There is evi
dence that fast food consumption and total energy con
sumption or bodyweight are positively correlated (French 
et al., 2001; French et al., 2000; Binkley et al., 2000).

It is also clear that fast food consumption has in
creased over time. Children had gone from eating 17 per
cent of their meals away from home in the late 1970s 
to eating 30 percent of their meals away from home by 
the mid- to late 1990s. Fast food had gone from con
tributing 2 percent of children’s total calories to about 
10 percent over the same period (Ebbeling et al., 2002; 
Lin et al., 2001). Similarly distressing from a nutri
tional standpoint, daily per capita soft drink consump
tion for children (11-18 years old) rose from 179 grams 
to 520 grams for boys and from 148 grams to 337 
grams for girls between 1965 and 1996 (Cavadini 
et al., 2000).

While it is intuitively appealing to blame fast food 
for the increase in childhood obesity, fast food, like 
television, has been available for decades. The ques
tion then is, why have television viewing, fast food, 
and soda consumption by children increased over the 
last several decades? Before we examine the increase 
in maternal employment as a potential reason that chil
dren’s energy consumption has increased and their 
energy expenditure has decreased, we document the 
trends in obesity in the United States below.
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Changes in rates of obesity in the U.S.

Obesity rates and BMI distributions
Table 1 presents information on the changes over 

time in body mass index and prevalence of obesity in 
the United States by age and sex.11 The data are from 
the National Health and Nutrition Examination Surveys 
(NHANES) I-IV and are weighted to be nationally rep
resentative.12 Obesity for adults is defined as a body 
mass index greater than or equal to 30. For children, 
the CDC has recently released age- and sex-specific 
BMI cutoffs to define problem weights. The CDC used 
data from earlier health examination surveys, when obe
sity was not as prevalent, to create age-sex specific BMI 
distributions. Roughly, we are defining children as obese 
if their BMI is above the 95th percentile of the age-sex 
specific BMI distribution from the earlier period.13 By 
definition then, about 5 percent of children, aged two 
to 19, are obese in the sample from the early 1970s.

Table 1 shows that BMI and obesity have increased 
over time for all age groups and for both sexes. The frac
tion obese is lower among children than among adults, 
but the overall rate has nearly tripled for children, while 
it has somewhat more than doubled for adults. Inter
estingly, although average BMI has increased over the 
roughly 30-year period, it has not increased as dramat
ically as the fraction of the population that is obese. 
This may be because a large fraction of the population 
was near the obesity threshold, then a small rightward 
shift of the entire distribution produced a large increase 
in the fraction of the population that is defined as obese. 
Alternatively, the distribution of BMI may be shift
ing in ways that are not captured by means—the shape 
of the distribution may be changing over time.

Figure 1, panels A and B (on p. 36) show the densi
ty function for body mass index for adults and children 
in all four surveys. The vertical line in each figure marks 
the 95th percentile of the 1971-74 log BMI distribution. 
First, notice that the distribution is more dispersed for 
adults than for children. This makes sense as the adults 
have had time to grow to their eventual heights and to 
put on weight. What is clear in both figures, however, 
is there is more weight in the right tail of the distribution 
with each successive survey. Interestingly, the distribu
tions are remarkably similar for the 1971-74 and 1976-80 
data. The right tail of the distribution begins to pull away 
in 1988-94. It then pulls farther away in the 1999-2000 
data. Figure 2, panels A and B (on p. 37) only present 
the data from the beginning and ending periods, making 
it easier to see the dramatic change over time.

The increase in obesity in the United States is not 
simply a matter of everyone, no matter where they orig
inally were in the BMI distribution, gaining a few ex
tra pounds. The figures show that what has happened

is that those people who were higher up in the BMI dis
tribution gained more weight. Table 2 (on p. 38) makes 
this clear. Median BMI for adults went from 24.6 in 
the first period to 26.8 in the last. That is an 8.9 percent 
increase. However, BMI at the 95th percentile of each 
distribution increased from 33.9 to 39.6, a 16.8 percent 
increase. For children, something similar occurred. 
Median BMI increased from 17.7 to 18.5, a 4.5 percent 
increase. However, BMI at the 95th percentile increased 
from 26.1 to 30.2, a 15.7 percent increase. The difference 
in the increase in BMI between the median and the 
95th percentile is even more dramatic for children.

What do the changes in the shape of the BMI dis
tribution for adults and children tell us? First, the in
creases in obesity began between the 1976-80 and the 
1988-94 survey periods, but the increases continued at 
a similar rate into the 1999-2000 period. Thus, research
ers may want to focus on environmental factors that 
changed in people’s lives between 1980 and 1988, for ex
ample. Second, whatever these environmental factors 
are, they seem to have a deleterious effect on a sizable 
fraction of the population, but not on the entire popula
tion. Thus, there appear to be people who are “at risk” 
of obesity, and these environmental factors provide 
the necessary conditions for their disease to flourish.

Relationship between BMI and age,
and obesity and age

Before moving on to look more closely at changes 
in the environment facing children, we examine the 
relationships between BMI and age, and obesity and age. 
Table 1 shows that within each survey, BMI and obe
sity increase with age.14 However, each of these surveys 
is cross-sectional. If the distribution of BMI were stable 
from period to period, one might reasonably be able 
to say that the BMI of six to 11 year olds in 1976-80 
is a good prediction of what the BMI of two to five year 
olds in that period will be in a few years. However, 
because the BMI distribution changed so drastically 
after 1980, this is likely to be a very poor estimate.

Figure 3 (onp. 38) shows the relationship between 
age and BMI in each of the surveys. We created this 
figure by running an ordinary least squares regression 
with BMI on the left-hand side and a quartic in age 
on the right-hand side. We then predicted BMI from 
the resulting regression coefficients. The relationship 
between age and BMI is virtually identical for 1971-74 
and 1976-80. In the two successive surveys, howev
er, the relationship between age and BMI rotates up. 
This is important for thinking about what is likely to 
happen to weight problems as today’s children age. 
Someone who was ten years old in 1980, for example, 
would be between 18 and 24 years old in 1988-94 
and between 29 and 30 in 1999-2000. Thus, if we
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Average body mass index and fraction obese 1971-2000
TABLE 1

1971-74 1976-80 1988-94 1999-2000
BMI Obese BMI Obese BMI Obese BMI Obese

Male

Age 2-19 18.62
(3.86)

0.053
(0.224)

18.83
(3.84)

0.055
(0.229)

19.19
(4.55)

0.104
(0.305)

19.66
(4.91)

0.138
(0.345)

Age 2-5 15.96 0.047 15.87 0.045 16.06 0.060 16.21 0.103
(1.41) (0.213) d-38) (0.208) d-70) (0.238) d-61) (0.305)

Age 6-11 16.74 0.045 17.04 0.072 17.68 0.120 17.94 0.152
(2.61) (0.208) (2.83) (0.259) (3.30) (0.325) (3.37) (0.359)

Age 12-19 21.14 0.061 21.16 0.048 22.12 0.115 22.82 0.144
(3.81) (0.240) (3.64) (0.214) (4.76) (0.320) (5.19) (0.351)

Age 20-70 25.55 0.118 25.48 0.120 26.54 0.193 27.62 0.264
(4.07) (0.322) (3.94) (0.325) (4.61) (0.395) (5.31) (0.441)

Age 20-55 25.53 0.118 25.38 0.116 26.33 0.178 27.43 0.250
(4.08) (0.322) (3.98) (0.320) (4.64) (0.383) (5.38) (0.433)

Age 56+ 25.59 0.118 25.86 0.135 27.47 0.261 28.41 0.319
(4.05) (0.322) (3.78) (0.342) (4.36)

Female

(0.440) (4.99) (0.467)

Age 2-19 18.64 0.051 18.94 0.056 19.39 0.097 19.97 0.141
(4.11) (0.221) (4.15) (0.023) (4.73) (0.296) (5.30) (0.348)

Age 2-5 15.66 0.050 15.69 0.052 16.08 0.085 16.05 0.110
d-53) (0.218) (1.49) (0.221) (1.94) (0.279) (1.99) (0.313)

Age 6-11 16.79 0.038 17.10 0.066 17.86 0.109 18.07 0.145
(2.66) (0.191) (3.16) (0.249) (3.70) (0.312) (3.85) (0.353)

Age 12-19 21.23 0.061 21.33 0.051 22.42 0.093 23.39 0.153
(4.15) (0.240) (3.95) (0.220) (4.75) (0.291) (5.30) (0.360)

Age 20-70 24.93 0.161 25.02 0.164 26.33 0.246 28.15 0.336
(5.32) (0.367) (5.40) (0.370) (6.12) (0.431) (6.76) (0.472)

Age 20-55 24.54 0.142 24.63 0.148 25.97 0.231 27.87 0.314
(5.26) (0.350) (5.35) (0.355) (6.10) (0.421) (6.82) (0.464)

Age 56+ 26.30 0.226 26.39 0.218 27.77 0.308 29.39 0.432
(5.29) (0.418) (5.36) (0.413) (6.01) (0.461) (6.36) (0.496)

Observations 19,,004 18,380 24,654 7 ,697

Notes: Standard deviations in parentheses. We use the term “obese” to refer to children with BMIs above an age-sex specific cutoff. 
This cutoff roughly corresponds to the 95th percentile of the age-sex specific BMI distribution in NHANES data from the 1960s and early 
1970s. Children with BMIs above this cutoff are usually termed “overweight” in the medical literature, while “obese” is used for adults. 
We use “obese” for both groups. Adults are termed “obese” if their BMI is 30 or above. The data include 2-19 year olds for the children 
and 20-70 year olds for adults.
Source: Authors’ calculations based on data from the National Health and Nutrition Examination Surveys.

want to track the BMI-age profile for ten year olds in 
1980, we would look at the BMI for, say, 21 year olds 
in NHANES III and 30 year olds in NHANES IV.15 The 
resulting age-BMI profile for a ten year old in 1980 
would be much steeper than those within a given survey.

Figure 4 presents similar information, although now 
the fraction obese is on the left-hand axis. In 1980, 
roughly 5 percent of ten year olds were obese. Looking 
only at data from 1976-80, we would predict that when 
those ten year olds become 21 year olds, between 5 per
cent and 10 percent of them would be obese. In actuality,

when that cohort of ten year olds gets to be 21 in 1991 
and 29 in 1999, over 10 percent and over 20 percent 
of them, respectively, are obese.

The age-BMI and age-obesity profiles highlight 
two important facts. First, the rate at which body mass 
index and obesity increase with age has increased. If 
this pattern continues, we can expect that when today’s 
children become adults, they will have even more se
vere weight problems than today’s adults. Second, obe
sity is a chronic disease that has its roots in childhood. 
Thus, addressing the disease in childhood may be the 
best prescription for reducing its toll.
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FIGURE 1

BMI distribution

A. Adults’ BMI (age 20-70)

BMI

B. Children’s BMI (age 2-19)

Note: Vertical line marks the 95th percentile of the 1971-74 distribution. 
Source: Authors’ calculations using NHANES data.
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FIGURE 2

BMI distribution: 1971-74 and 1999-2000

A. Adults’ BMI (age 20-70)

density

BMI

B. Children’s BMI (age 2-19)

density

Note: Vertical line marks the 95th percentile of the 1971-74 distribution. 
Source: Authors' calculations using NHANES data.
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BMI at the median and 95th percentile of the distribution

TABLE 2

Adults (age 20-70) Children (age 2-19)
Median 95th Median 95th

BMI percentile BMI percentile

NHANES 1: 1971-74 24.58 33.94 17.69 26.10

NHANES II: 1976-80 24.50 34.38 18.04 26.11

NHANES III: 1988-94 25.46 36.96 18.16 28.26

NHANES IV: 1999-2000 26.83 39.60 18.49 30.20

Source: Authors’ calculations based on data from National Health and Nutrition Examination Surveys (NHANES).

A closer look at home and school

As detailed in the sections above, children’s fast 
food and soda consumption and television watching have 
increased, while at the same time more active physical 
activity has decreased. While these may be the particular 
activities that have disrupted the delicate balance be
tween energy intake and expenditure, the studies cited 
above tell us little about why that balance has changed 
in recent years. In this section, we look more closely 
at the two places that children spend the bulk of their

time: home and school. Have these environments changed 
in ways that are likely to increase children’s consump
tion of food with poor nutritional quality? Are these 
changes likely to increase children’s passive, rather than 
active, leisure activities?16 We concentrate on changes 
in women’s labor supply and then supplement this analysis 
with information on changes in the school environment.

Changes in mothers’ labor supply
Popular opinion routinely draws a direct link be

tween mothers working and poor health and social
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outcomes for children. Typical comments express con
cern about the effects of child care, for instance warning 
that “parents who casually warehouse their kids could 
use a healthy dose of anxiety” (Feder, 1999). According 
to the Washington Post, “two-thirds of the people 
surveyed said that although it may be necessary for a 
mother to work, it would be better for her family if she 
could stay home and care for the house and children” 
(Grimsley and Melton, 1998). Popular news reports on 
the topic of overweight and obese children are similarly 
peppered with comments from health practitioners who 
either implicitly or explicitly attribute changes in children’s 
diet and exercise to the increased likelihood that both 
parents work outside the home. For example, a 1999 
Boston Herald article cited a pediatric nutrition special
ist who “noted in particular that dual-career couples are 
spending less time monitoring their latchkey children, 
who consequently snack after school, using their often 
liberal allowances on candy, ice cream, or soda pop” 
(Mashberg, 1999). Popular nutrition author Dr. Andrew 
Weil in an interview on CNN attributed the increased 
reliance on prepared and processed foods to the fact 
that “typically, people say they don’t have time to 
cook.” The interviewer attributed this time constraint 
to the prevalence of dual-career families (Weil, 2002).

At first blush, those who believe the increase in 
mothers working has contributed to changes in children’s 
diet and exercise have a compelling story, because there 
certainly have been dramatic changes in mothers’ labor 
supply that coincide with the rise in childhood obesity. 
Meyer and Rosenbaum (2001) report that in 1967 about 
48 percent of married mothers worked in the previous 
year.17 By 1996, that number had increased to 75 per
cent. Single mothers have always been more likely to 
work than married mothers. For single mothers, the fig
ures are 74 percent worked in the previous year in 1967 
and 82 percent worked in the previous year in 1996. 
Although single mothers did not increase their likeli
hood of working as much as married mothers, there 
was an increase in the fraction of women who were 
single mothers over the time period (from 4 percent 
to 13 percent). Clearly, children are much more likely 
to have a mother who works outside the home than 
they were 30 years ago.

There are several potential mechanisms through 
which children’s eating patterns and levels of physical 
activity may be affected by having parents who work 
outside the home. Child care providers may be more 
likely than parents to offer children food that is highly 
caloric and of poor nutritional value, perhaps because
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they are more concerned with placating their wards than 
with their long-term health. Further, parents who work 
outside the home may serve more high-calorie prepared 
or fast foods because of time constraints. Additionally, 
unsupervised children may make poor nutritional choices 
when preparing their own after-school snacks. Similarly, 
unsupervised children may spend a great deal of time 
indoors, perhaps due to their parents’ safety concerns, 
watching television or playing video games rather than 
engaging in more active outdoor pursuits. Finally, a num
ber of recent studies show a negative correlation be
tween breast feeding and obesity in children (Gillman 
et al., 2001; von Kries et al., 1999). Thus far, the liter
ature does not distinguish whether this is due to per
manent physiological effects unique to human breast 
milk or due to psychological effects from the act of 
breast feeding.18 Whatever the precise mechanism, it 
seems likely that women who work when their children 
are very young may be less likely to breast feed, or at 
least less likely to breast feed as often as women who 
spend all their time with their infants.

Alternatively, the increase in working mothers may 
have no adverse effect on childhood weight problems. 
Any correlation between working mothers and child
hood obesity may be spurious if mothers who work are 
those who would be less attentive to their children’s nu
trition and exercise in any case. There may even be a 
negative impact of maternal work on children’s probabil
ity of being obese if households where the mother works 
have more money with which to purchase more healthful 
meals. Even if working mothers lead to more obese chil
dren, increases in maternal work may be a small com
ponent of the myriad of environmental changes affecting 
children’s health. The United States might have faced 
the current epidemic in childhood weight problems, 
even if women’s labor force activity had not increased.

In Anderson et al. (2003), we examine whether there 
is a causal link between the likelihood that a child has 
weight problems and mothers’ labor supply.19 Here, 
we summarize some of the results from that research. 
Table 3 shows that, at least on the surface, mothers who 
work more hours have children who are more likely to 
be obese. These data are from the National Longitudinal 
Survey of Youth (NSLY) data for children age three to 
11. We define mothers’ work behavior over the child’s 
entire lifetime (see Anderson et al., 2003 for details), 
because it may take time for children to gain or lose 
weight, so contemporaneous measures of mothers’ work 
behavior may not capture the effects of their working. 
Table 3 shows that 9.4 percent of children whose mothers 
never worked are obese, but that number rises to 10.1 
percent for children whose mothers work part time 
(less than 35 hours per week), and to 12.9 percent for

children whose mothers work full time (greater than 
35 hours per week). Table 3 also shows that obesity 
decreases as we move up the family income distribu
tion (although not monotonic ally).20 By income group, 
mothers’ work only seems to have an adverse effect 
on obesity for higher income families.

The obvious question is whether the results in 
table 3 reflect a causal impact of mothers’ work on 
children’s weight outcomes, or whether mothers who 
work are simply different from mothers who do not 
work. In table 4, we address this question in several 
ways. First, we use probit models that estimate the out
come (obesity) as a function of the family’s, mother’s, 
and child’s characteristics.21 Here, we control for a long 
list of observable characteristics that may differ across 
children and their mothers and may be correlated with 
both labor supply and children’s weight. For example, 
we include dummy variables for race and ethnicity. 
African American and Hispanic children are more likely 
to be overweight than non-Hispanic white children. If 
their mothers also have fewer employment prospects, 
then we might find a spurious negative correlation be
tween mothers’ work and children’s obesity. We also 
control for mothers’ education. Again, better educated 
mothers may have more information about how to pro
mote their children’s health and may have better em
ployment prospects. We control for whether children’s 
mothers are themselves overweight or obese, since 
this may have a direct impact on children’s weight 
and may affect women’s labor market outcomes.22 We 
control for a number of other socioeconomic differences 
that may affect both children’s weight and mothers’ 
employment.23 The table reports the estimated effect of 
average hours worked per week if working, measured 
over the child’s lifetime and, separately, the number of 
weeks worked since the child was born.24 This allows 
the effect of working per se to differ from the intensity 
of work. As table 4 shows, there is no effect of number 
of weeks worked. However, for upper income families, 
a mother working more hours per week has a positive 
and significant effect on the probability that her child 
will be obese. An increase of ten hours of work per week 
leads to a 1.3 percent increase in these upper income 
children’s probability of having an unhealthy weight.25

The next three panels of the table use different sta
tistical techniques to control for unobservable hetero
geneity across either mothers or children that might 
cause a spurious correlation between mothers’ work and 
children’s weight problems. For example, if mothers 
who work are those who would otherwise have been 
less attentive to their children’s nutrition or exercise, 
then the results in the first panel may not reflect a causal 
impact of maternal work on children’s health. Each
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TABLE 3

Percent obese, children age 3-11 in the NLSY, 
by maternal employment and socioeconomic status

Mother worked 
> 35 hours/week 

since birthAll
Mother 

never worked

Mother worked 
< 35 hours/week 

since birth

All 10.6 9.4 10.1 12.9

By quartile of family income
(since child's birth)

First quartile 12.4 13.3 11.4 13.0
Second quartile 11.1 8.5 11.0 11.5
Third quartile 11.7 12.1 11.0 12.2
Fourth quartile 8.5 3.2 7.3 10.6

Notes: Hours per week relate to weeks in which some work occurred. Family income is the average of family income for each year 
since the child’s birth. Sampling weights are used to provide nationally representative estimates.

of these techniques exploits the fact that the NLSY con
tains information on all of a mother’s children and mul
tiple observations on each child. We use these multiple 
observations to “difference out” any fixed unobservable 
differences about the mother, the family, or, alternative
ly, about the child that may be driving the result in the 
first panel. For individual “long” differences, we sub
tract the first observation we have on each child from 
the last observation for each child.26 This examines 
whether children whose mothers work more hours 
per week or more weeks in the intervening years are 
more likely to gain enough weight to become obese. 
This will hold constant any fixed unobservable char
acteristics about the family, the mother, or the child.

Another strategy is to use sibling differences to ad
dress the unobserved heterogeneity. Here, we subtract 
the observations for a pair of siblings, either at a given 
time or at a given age, to examine whether the sibling 
for whom the mother spent more time working over 
his/or her lifetime is more likely to have an unhealthy 
weight than the sibling for whom the mother worked 
less. This will control for unobservable, fixed charac
teristics of the mother or the family that may have 
spuriously caused us to find a link between maternal 
employment and children’s weight. Each of these 
techniques has strengths and weaknesses. See Ander
son et al. (2003) for a detailed discussion of the mer
its of each of these approaches.

The main thing to note here is that the estimates 
we get from each of these techniques strengthen the 
conclusion that there is a causal impact of mothers’ 
average hours worked per week on children’s obesity 
for families in the top quartile of the family income 
distribution. The “long differences” and the sibling 
differences “at the same time” imply that a ten-hour 
per week increase in work leads to between a 3.5

percent and 3.8 percent increase in the likelihood that 
a child is obese. The sibling difference “at the same 
age” is not statistically significant, but the estimated 
impact is slightly larger than for the probit.27

How big are these effects? To put the magnitude 
of our findings in context, we consider the extent to 
which the effect of mothers’ work can explain the in
creased fraction of children who are obese over the past 
few decades. First, note that weight problems have in
creased across all income, race, and education groups. 
Since maternal work is only related to childhood obesi
ty among relatively advantaged families, and because 
even when we control for a large number of variables 
we can only explain around 6 percent of the variation 
in childhood obesity, there are clearly other factors be
sides working mothers contributing to this epidemic. 
Here, we examine how much of the increase in the 
fraction of children who are obese can be explained 
by increases in mothers’ average hours per week for 
families in the top quartile of the family income dis
tribution. This analysis is necessarily inexact because 
we must use several different datasets that cover 
slightly different periods and use somewhat different 
data definitions. It is only for illustrative purposes.

For this exercise, we used data from the March 
1976 and March 1995 Current Population Survey to 
estimate the increase in hours worked per week over 
the past calendar year for women 16 years or older, 
who had children under 18 living at home, in fami
lies with incomes in the top quartile of the income 
distribution. We also use data from the 1971-75 and 
the 1988-94 NHANES to estimate the change in the 
percentage of these children who are obese.28 Table 5 
shows the change in the fraction of children who are 
obese and the change in average hours worked per 
week for women with children in the home over the
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Impact of maternal employment on whether child is obese by quartile of family income
TABLE 4

First quartile 
(1)

Second quartile 
(2)

Third quartile 
(3)

Fourth quartile 
(4)

Percent overweight in sample 12.4 11.1 11.7 8.5

Probit (marginal probabilities)
Average hours per week if working 0.001 0.003 0.004 0.013

since child’s birth (units of 10) (0.005) (0.004) (0.006) (0.005)

Number of weeks worked -0.001 0.001 -0.005 0.001
since child’s birth (units of 52) (0.005) (0.004) (0.004) (0.003)

Number of observations 4,161 4,165 4,161 4,163

Individual long differences
Average hours per week if working 0.001 -0.001 0.025 0.035

since child’s birth (units of 10) (0.010) (0.011) (0.014) (0.017)

Number of weeks worked 0.001 -0.017 -0.008 -0.0004
since child’s birth (units of 52) (0.011) (0.009) (0.009) (0.007)

Number of observations 1,040 1,040 1,040 1,039

Sibling differences— same time
Average hours per week if working -0.011 -0.013 -0.004 0.038

since child’s birth (units of 10) (0.011) (0.013) (0.011) (0.013)

Number of weeks worked 0.021 0.005 -0.020 0.003
since child’s birth (units of 52) (0.020) (0.013) (0.011) (0.008)

Number of observations 1,980 1,980 1,980 1,979

Sibling differences— same age
Average hours per week if working 0.012 0.001 0.002 0.014

since child’s birth (units of 10) (0.010) (0.013) (0.013) (0.011)

Number of weeks worked 0.012 0.009 0.010 -0.003
since child’s birth (units of 52) (0.018) (0.010) (0.013) (0.010)

Number of observations 1,118 1,118 1,118 1,117

Notes: Estimates represent derivatives: robust standard errors in parentheses. The dependent variables in these models are based on 
a binary variable equal to 1 if the child’s BMI is above the 95th percentile (of a particular BMI distribution) for his/her age and sex. In 
the probit model, this variable is used directly. In the remaining models, the dependent variable is the relevant difference in this variable 
measured for the same person at different times (individual long differences) or across siblings (sibling differences). The probit model 
includes whether the mother is black, non-Hispanic, or Hispanic, mother’s highest grade completed, mother’s AFQT score, whether the 
child is first born, the number of children, whether the child was breast fed, whether mother is overweight or obese, average family income 
since the child’s birth, the percent of the child’s life the mother was married, child’s birth weight, both the child’s and mother’s age in years, 
dummy variables for the year of the survey, controls for education levels of the mother’s parents, dummy variables indicating whether mother’s 
parents were present when she was 14, a dummy variable indicating whether the child is female, and dummy variables indicating the mother 
reported the child’s height and weight. The long differences include all of these controls, except those that do not vary for an individual over 
time (for example, mother’s ethnicity, breast fed). The sibling differences “at the same time” include all of these controls except those that 
do not vary between siblings at the same point in time (for example, mothers’ education). The sibling differences "at the same age” include 
all of these controls except those that do not vary between siblings (for example, mother’s race). All estimates are weighted using the child’s 
sampling weight. The standard errors are robust, clustered on mother’s identification code as there are multiple observations in each 
household over time.

relevant period. Average hours worked per week in
creased from 20.1 in 1975 to 27.2 in 1994 for women 
in the top quartile of family income. The results from 
our analysis above predict that this change (7.1) in aver
age hours per week will lead to an increase in the prob
ability of a child being obese of between 0.9 and 2.7 
percentage points.29 In 1976, the probability that a child 
in a top-income-quartile household was obese was 2.1 
percent. By 1994, this had risen to 9.9 percent. Thus, 
the probability that a child from one of these families 
was obese increased by 7.8 percentage points. Based 
on these calculations, the increase in average hours

worked by mothers in high-income families can ac
count for between 11.8 percent and 34.6 percent of 
the increase in the probability that children in these 
families are obese.

The fact that it is only for relatively well-off fami
lies that mothers’ labor supply affects children’s weight 
is somewhat perplexing. Our results are consistent 
with a story in which mothers who are working a lot 
of hours, as the higher income mothers are more likely 
to be doing, are too time constrained to shop for and 
cook fresh vegetables and other healthy foods or to 
supervise their children’s vigorous outdoor activities.
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We speculate that lower income mothers may be too 
time constrained for such activities whether or not they 
work outside the home. Consider, for example, a well- 
off family that lives near a nice park. If the mother is 
home, she takes her children there regularly. If she is 
working full time, on the other hand, she does not. A 
lower income mother, who may live far away from such 
a park, may not have time to take her children there, 
whether or not she is working outside the home.

Changes in the school environment
The increase in single-parent and dual-career fami

lies represents an important change in how children 
are raised in the United States. While the increase in 
mothers working seems to be important for children’s 
obesity outcomes in some families, it does not explain 
the increase in childhood obesity overall. We must look 
at other changes in children’s lives to better understand 
the increase in childhood obesity. In addition to changes 
in the home environment, school environments have 
changed in ways that may have adverse consequences 
for children’s weight. By some estimates, over 50 per
cent of children in the United States get breakfast or 
lunch from a school meal program and over 10 percent 
get both (Dwyer, 1995). Thus, there is a great deal of 
scope for children’s diet to be influenced by the food 
they have access to in schools. There is evidence that 
the food that schools serve matters for what children con
sume. For example, Whitaker et al. (1993) demonstrate 
that making more low-fat foods available to children in 
school lunches reduces the amount of fat they consume.

In addition to school meals, however, children may 
have access to a wide variety of snack foods and drinks 
through vending machines, school stores, fundraisers, 
and the like. Research suggests that this access has an 
impact on children’s diet. Cullen et al. (2000) find that 
fifth grade students in one Texas school district who 
had access to a school snack bar ate significantly few
er fruits and vegetables than did the fourth graders in 
the same district who did not have this access.

In table 6, we use the School Health Policies and 
Programs Study (SHPPS)30 data, collected by the Cen
ters for Disease Control in 1994 and 2000, to examine 
changes in children’s access at school to snack foods 
and soda. These data form a nationally representative 
sample of (public and private) schools in the United 
States, hi 1994, only junior and senior high schools were 
sampled, but the 2000 data include elementary schools. 
By 2000, 27 percent of elementary schools gave chil
dren access to vending machines from which they could 
buy various types of snacks and drinks. Sixteen percent 
of elementary schools had a contract with a brand name 
fast food provider. For middle schools, 67 percent had 
vending machines and 25 percent had a fast food con
tract, while for high schools, 96 percent had vending 
machines and 26 percent had a fast food contract. In 
most cases, these represent statistically significant in
creases in the access to such foods from 1994. Wechsler 
et al. (2001), in a thorough analysis of the SHPPS 2000 
data, show that typically the foods and beverages that 
children have access to through vending machines 
and fast food contracts are of low nutritional quality.

There has been a great deal of controversy over the 
types of foods available to children in schools. Perhaps 
the most contentious issue is whether schools should 
be able to contract with food and beverage companies 
for their own financial gain. Table 6 shows that a sub
stantial fraction of schools have contracts with soda 
producers, for example. Among elementary, middle, 
and high schools, 37 percent, 52 percent, and 64 per
cent, respectively, had struck deals with soda compa
nies such that they would receive a percentage of the 
sales. Contracts between soda companies and schools 
are more common the higher the grade level of the 
school. At the high school level, 73 percent of schools 
had a “pouring rights” contract—typically an agree
ment to sell one brand of soda exclusively. In about 
40 percent of the high schools, the school had a spe
cific incentive-based contract with a soda company.

Percent obese in NHANES I and NHANES III and mothers’ work hours, 
March 1976 and March 1995 CPS, by family income

TABLE 5

Rates of obesity Average work hours/week
NHANES1 NHANES III March 1976 March 1995

(1971-75) (1988-94) CPS CPS

All 4.5 10.3 17.9 23.9

First income quartile 5.7 14.9 15.3 17.2
Second quartile 4.2 9.6 17.4 24.6
Third quartile 5.6 8.8 18.6 26.5
Fourth quartile 2.1 9.9 20.1 27.2

Note: Income quartiles are created based on categorical measures of family income in the preceding calendar year.
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Forty-six percent of high schools allowed some form 
of soda company advertisements to children either on 
school grounds, at school events, or on school buses.

Many educators and parents believe that these con
tracts between schools and beverage companies create 
an unhealthy and confusing environment for children— 
in nutrition classes children are taught one way to eat, 
but in the hallways and cafeterias quite another type of 
food is being promoted. This has been an active arena 
for policymaking, with those leading the charge making 
explicit claims about schools’ role in either spreading 
or containing the epidemic of childhood obesity. Last 
year the Oakland school district banned junk food sales 
in schools, and the Los Angeles school district is ban
ning the sale of soft drinks during school hours, begin
ning in 2004 (Fried and Nestle, 2002). Additionally, 
several state legislatures have begun debating statewide 
bans on soft drinks and/or snack foods in schools 
(Hellmich, 2003). It is clear, though, that schools see 
proceeds from vending contracts as a good way to in
crease their budgets, as the money involved is not insub
stantial. For example, one high school in Beltsville,

MD, made $72,439 in the 1999-2000 school year 
through a contract with a soft drink company and an
other $26,227 through a contract with a snack vending 
company. The almost $100,000 obtained was used for a 
variety of activities, including instructional uses such 
as computers and wiring, as well as extracurricular uses 
such as the yearbook, clubs, and field trips (Nakamura, 
2001). District level contracts can be even more lucra
tive—one Colorado Springs district, for example, nego
tiated a ten-year beverage contract for $11.1 million 
(DD Marketing, 2003).

Conclusion

Battle and Brownell (1996) wrote “it is difficult 
to envision an environment more effective than ours 
for producing ... obesity.” This begs the question of 
how we can change the environment in ways that 
promote better health, particularly for children.

In this article, we have documented that, indeed, 
increases in obesity have been alarming. These in
creases are particularly worrisome in children for sev
eral reasons. Although the level of obesity is still

Fraction of schools with vending machine, brand-name fast food access, and soda company contracts
TABLE 6

Elementary schools Middle schools High schools

1994 2000 1994 2000 1994 2000

Vending machines NA 0.27
(0.443)
[277]

0.61
(0.489)
[311]

0.67
(0.473)
[272]

0.88
(0.324)
[291]

0.96*
(0.205)

[274]

Brand name fast food NA 0.16
(0.365)
[282]

0.13
(0.337)
[289]

0.25*
(0.433)
[277]

0.19
(0.391)
[281]

0.26*
(0.438)

[281]

School gets % of soda 
sales

NA 0.37
(0.483)
[272]

NA 0.52
(0.501)
[262]

NA 0.64
(0.480)

[264]

Exclusive pouring 
rights contract

NA 0.42
(0.494)
[275]

NA 0.58
(0.494)
[265]

NA 0.73
(0.446)

[268]

School gets incentives 
from soda company

NA 0.09
(0.289)
[269]

NA 0.21
(0.411)
[245]

NA 0.39
(0.488)

[250]

Soda company can 
advertise at school3

NA
NA

0.13
(0.336)
[277]

NA 0.29
(0.456)
[272]

NA 0.46
(0.499)

[274]

*Denotes that the 2000 value is significantly different from the 1994 value at the 5 percent (or lower) level of significance. 
a Includes, for example, advertisements allowed in school buildings, on school grounds, outside, in a stadium, or on school buses. 
Notes: Standard deviations in parentheses: number of observations in brackets. The data include public and private schools.
NA means that the data were not collected for that variable at that grade level or in that year.
Source: Authors’ calculations based on data from the School Health Policies and Programs Study Data, 1994 and 2000 
(weighted with school weights).
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lower among children than among adults, the rate of 
increase is larger. A recent article in the Journal of the 
American Medical Association reports that obese 
children have dismally low quality of life scores 
(Schwimmer et al., 2003). Obesity has adverse long
term and short-term consequences for health that have a 
direct effect on the individual and may have an additional 
effect on society through health care and other costs.

We have presented evidence on changes in the home 
environment, specifically the increase in mothers’ la
bor supply, that may have an impact on childhood obesi
ty. We have evidence that for relatively well-off families, 
when mothers work more hours per week (on average, 
over children’s lives), children are more likely to have 
weight problems. Since the increase in mothers working 
cannot explain all of the increase in childhood obesity, 
we have also highlighted changes in the school environ
ment that may contribute to children’s unhealthy weight. 
We have shown that children have access to a great deal 
of poor-nutritional-quality foods at school and that 
schools may have a financial incentive to encourage 
children to eat foods that are not very good for them.

There are several important avenues for potential 
research that would help in the design of better policies 
to improve children’s health. The policy debate about 
the impact of maternal employment on children’s health 
has focused on whether mothers should work. Mothers 
work because of a complex set of economic incentives, 
a trend that will likely continue, and mothers undoubt
edly have their children’s long term well-being in mind 
when they decide that their income is needed to help 
support their families. Thus, a more fruitful policy dis
cussion should ask, “Given that mothers work, what 
policies will promote children’s health?” The answer 
to that question depends on precisely what is going 
on in the home when mothers work a lot of hours. Are 
children eating poorer quality convenience foods be
cause mothers are too time-constrained to shop and 
cook? What role do fathers play in the nutritional lives 
of their children? Is children’s diet linked to child care 
quality? If the problem is mainly on the calorie con
sumption end, better nutritional information for mothers

and fathers and other caregivers may help. Similarly, 
policies to promote better child care may help as well. 
On the other hand, the problem may be on the energy 
expenditure side of the equation. Formal after-school 
child care or informal “latchkey” arrangements may 
not provide children with safe places for physical ac
tivity. Understanding how children spend their time 
and how policies can promote their opportunities for 
vigorous physical exercise are critical.

Given the fact that many children have either a single 
working parent or two working parents, the school en
vironment may be particularly important. For example, 
schools may need to focus more on exercise if children 
have few opportunities for physical activity once they 
leave the school grounds. Similarly, children may be 
consuming a large fraction of their calories for the day 
at school. Changing the school nutritional environment 
has become a hot-button issue for policymakers at many 
levels of government. However, this is a place where 
policy is way out in front of research. There is a good 
initial case for believing that schools are swelling their 
coffers by selling foods that also swell their students, 
but such a direct link has not been established. It may 
be that children so crave snack foods and soft drinks 
that they would just go to a local convenience store to 
buy them if they could not get them at school. Banning 
such foods from campuses may just encourage children 
to leave school grounds, which puts them at greater 
risk from traffic and enticements to truancy. If children 
are just going to buy food that is bad for them anyway, 
society might prefer the proceeds go back to cash 
strapped schools.

In sum, children’s lives are governed, to a large 
extent, by their parents and by schools. Economic and 
social conditions and policies over the last three decades 
may have interacted with both these realms in ways 
that have promoted an increase in childhood obesity. 
A more detailed understanding of how children’s lives 
have changed and how these changes affect their intake 
and output of energy will help in the design of more 
effective public policy to curb the epidemic in obesity.

NOTES

^.S. Department of Health and Human Services, 2001, “Over
weight and obesity threaten U.S. health gains,” HHS News, 
available atwww.hhs.gov/news, December 13.

2Body mass index is weight in kilograms divided by height in 
meters squared.

3Although they disagree on whether technological change has 
most affected the intake or output of energy.

4Cutler et al.’s calculations from the Behavioral Risk Factor 
Surveillance Survey.

5Cutler et al. (2002) believe the externalities associated with obe
sity exist, but are likely to be small. They make the analogy to the 
debate around the health care cost externalities associated with 
cigarette smoking (Gruber, 2001). Smokers are sicker than non- 
smokers and use more medical care during their lives. But their 
lives are shorter, so they may use fewer resources in old age. The
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debate about whether smoking saves or costs money once these 
two effects are taken into account is unsettled. These questions 
have received less scholarly attention in the area of obesity.

6U.S. Department of Health and Human Services, Public Health 
Service (2001). See pages 8—10 for health risks and economic 
consequences of excess weight.

7Possibly some unobserved characteristic causes both obesity and 
poor labor market outcomes. See cited papers for a discussion of 
the issues.

8See Ebbeling et al. (2002) for more details about the health 
consequences of childhood obesity.

9There is a great deal of debate in the field of nutrition about 
what actually constitutes a healthful diet. See, for example,
Willett (2001) for an easy-to-understand criticism of the 
government-endorsed food pyramid.

10Note that these are averages. Basal metabolism rates vary across 
individuals. See Cutler et al. (2002) for more details on these cal
culations.

“The sample is limited to those aged two to 70, inclusive. We 
dropped individuals with BMI greater than 50. This is well above 
the 99th percentile in all years and eliminates only 516 individu
als over all years.

12NHANES I was collected from 1971 to 1974. NHANES II was 
collected from 1976-80. NHANES III was collected from 1988 to 
1994. The NHANES IV data are from 1999-2000. BMI data are 
from the examination portion of the data collection process and are 
weighted accordingly. The weighting variables for each year are:
I, PSU65; II, examined final weight; III, WTPFHX6; and IV, 
WTMEC2YR. See respective codebooks for further details.

13See www.cdc.gov/growthcharts/ for general information and 
www.cdc.gov/nchs/data/nhanes/growthcharts/bmiage.txt for spe
cific BMI percentiles. The nomenclature in the health research 
can be a bit confusing. Health researchers typically label children 
with BMIs above the 85th percentile of the earlier age-specific 
BMI distribution as “at risk of overweight,” and children with 
BMIs above the 95th percentile as “overweight.” Adults, on the 
other hand, are termed overweight with BMIs between 25 and 30 
and “obese” with BMIs above 30. For ease of exposition, we use 
the adult terminology and describe children above the upper end 
BMI cutoff as “obese.”

14Medical researchers describe an “adiposity rebound.” Body fat 
is normally at a minimum at five to six years old and then begins 
to increase into adulthood (Whitaker et al., 1993).

15This type of comparison is often termed a “synthetic cohort 
analysis.” The analysis is more inexact here than usual because 
the surveys were conducted over a number of years at irregular 
intervals. One could narrow the dates by using information on the 
phase of the survey, but the analysis here is only for illustration.

16See Critser (2003), “Who Let the Calories In?,” chapter 3, for a 
compelling story about how changes in home and school environ
ments have affected children’s weight.

17These calculations are from Current Population Surveys, for
women age 19-44. See Meyer and Rosenbaum (2001) for details.

18There may also be unobservable differences between mothers 
and/or children who breast feed and those who do not that may 
be correlated with children’s later health status.

19Note that we only examine the role of women’s work outside the 
home because the National Longitudinal Survey of Youth only gives 
us information on the children of women in the survey, not children 
of men in the survey.

20Average family income is defined over each child’s lifetime.
See Anderson et al. (2003) for details.

21The estimates presented in the second and third lines of the table 
are marginal probabilities calculated from the probit coefficients.

22In a sense, including measures of mothers’ weight may be “over
controlling” for the home environment. If working mothers are 
time constrained and are more likely to rely on calorie-rich pre
pared and fast foods, then we would expect everyone in the fam
ily to be more likely to be overweight when the mother works.

23See Anderson et al. (2003) for a more detailed discussion of the 
control variables. We include whether the child was first born, the 
number of children in the family, average family income since the 
child’s birth, the percentage of the child’s life that his or her mother 
was married, mother’s AFQT score, the child’s birth weight, both 
the child’s and the mother’s age in years, dummy variables for the 
year of the survey, controls for education levels of the mothers’ 
parents, dummy variables indicating whether the mothers’ parents 
were present when she was 14, whether the child was breast-fed, 
whether the child is female, and whether the mother reported the 
child’s height and weight or whether they were measured directly. 
See Anderson et al. (2003), table 2, for estimates of the effect of 
these characteristics.

24This captures a child’s lifetime “exposure” to mother’s work, 
which is important because it may take time to gain or lose weight.

25These results are marginal probabilities calculated from the 
probit coefficients. Average hours worked per week is measured 
in units of ten, so the estimate given here can be interpreted to 
mean that a ten-hour increase leads to a 1.3 percent increase in 
the probability that a child is obese.

26We call these estimate “long” differences because they are the 
difference between the first and the last time we observe the 
child. In other words, they represent the difference over the long
est period available in the data.

27As we discuss in Anderson et al. (2003), it is not surprising that 
this estimate is not statistically significant. Because of the way 
the sibling pairs are formed, there are fewer observations than 
with the sibling differences “at the same time,” and the informa
tion on weeks worked is averaged over fewer years and so is 
likely more prone to measurement error.

28We describe the CPS, NHANES I, and NHANES III data 
sources in the data appendix in Anderson et al. (2003).

29The estimated impact ranges between 0.013 and 0.038. Since 
average hours per week are in units of ten, we first multiply the 
coefficient by ten. Then, we multiply this by the change in aver
age hours per week.

30The full SHPPS includes data at the state, district, school, and 
classroom levels.
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Early warning models for bank supervision: 
Simpler could be better

Julapa Jagtiani, James Kolari, Catharine Lemieux, and Hwan Shin

Introduction and summary
Capital adequacy has long been central to the regula
tory oversight of banking systems around the world. 
Capital is crucial to bank safety and soundness, be
cause it represents the cushion available to financial 
institutions to withstand unanticipated losses. By moni
toring capital levels, supervisors seek to predict which fi
nancial institutions are most likely to be at risk if 
subjected to an earnings or asset quality shock. In 1991, 
the passage of the Federal Deposit Insurance Corpora
tion Improvement Act (FDICIA) emphasized capital 
levels as a key benchmark to use in determining appro
priate supervisory interventions to aid ailing financial 
institutions. Intervention when an institution is beginning 
to experience problems may allow it to avoid failure.

Over the past two decades, various off-site mon
itoring systems have been created to identify devel
oping financial problems at banking institutions between 
on-site examinations. Supervisors use the output from 
these monitoring or early warning system (EWS) mod
els to determine which organizations need increased 
supervisory scrutiny, identify specific areas of con
cern, accelerate on-site examinations of institutions 
showing financial deterioration, and allocate more 
experienced or more specialized examiners to institu
tions with financial problems.

The current models used by bank regulators focus 
on predicting either CAMELS1 downgrade or bank 
failure.2 In this article, we develop EWS models that 
focus on identifying banks that will have inadequate 
capital in the following year. Specifically, our models 
predict banks with an early stage of capital distress, 
with a primary capital to assets ratio falling below 
the 5.5 percent minimum capital adequacy standard 
(the relevant capital standard for this period). Earlier 
identification of capital inadequacy would enable su
pervisors to identify firms at risk and manage timely 
supervisory interventions.

Based on samples of banks in the late 1980s and 
early 1990s, we test our EWS models empirically us
ing financial and economic data for individual banks. 
We chose 1988-90 as the sample period, rather than a 
more recent period, in order to have a sufficient num
ber of problem banks in the sample. Also, since most 
troubled banks are those with assets of less than $1 
billion, we focus on these banks in our study. We also 
exclude banks with less than $300 million in assets.

Our objective is to develop a model that predicts 
one of two states—capital adequate versus capital in
adequate—where the latter state represents capital 
levels that fall below a minimum threshold employed 
by bank supervisors during this period. Although we 
use a well-recognized regulatory threshold for ade
quate capital, our main objective is to examine an 
early stage of financial distress, rather than regulato
ry compliance with capital standards.3

Our choice of the capital to asset ratio as a plau
sible proxy for the early onset of financial distress is 
supported by previous research. Estrella, Park, and 
Peristiani (2000) examined the relationship between 
different capital ratios and bank failure and found 
that the simple capital to assets ratio (leverage ratio) 
predicts bank failure as well as more complex risk- 
weighted capital ratios over one-year or two-year 
horizons. In addition, they recommended using the
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simple capital ratio as a tool to provide a timely sig
nal of the need for supervisory action.

Our empirical results reveal that banks with im
pending capital deficiency are much different from 
other banks in terms of their financial condition. Also, 
our EWS models are able to detect the early onset of 
financial distress in commercial banks one year in 
advance with a reasonable degree of accuracy. Impor
tantly, we compare three EWS models—a simple logit 
model that includes only the lagged capital ratio and 
lagged change in capital ratio, a more complete logit 
model, and a non-parametric trait recognition analy
sis (TRA) model. Our results suggest that simple lin
ear models perform better than more complex EWS 
models such as the TRA. This is interesting given the 
substantial disagreement in the statistical forecasting 
literature on the merits of non-parametric approaches 
versus statistical models such as logit. We conclude 
that EWS models could be useful to bank regulators 
as both an off-site surveillance tool and a supplement 
to on-site examinations by supervisory personnel. In 
addition, simple linear logit EWS approaches could 
perform just as well as or better than highly sophisti
cated models in flagging capital-inadequate banks 
one year ahead.4

In the next section, we review the types of EWS 
models currently being used by the major bank regu
latory agencies and survey the literature on the per
formance of these models. Then, we introduce our 
three models and compare their results.

EWS models in use and literature

This section describes the various EWS models 
used by federal bank regulators (the Federal Deposit 
Insurance Corporation [FDIC], the Federal Reserve, 
and the Office of the Comptroller of the Currency 
[OCC]) and reviews the literature on early warning 
models. It is important to note that all predictions 
from EWS models involve a set of trade-offs. That is, 
a model’s accuracy may be measured by two broad 
types of misclassification—Type-1 error and Type-2 
error. For the purposes of this study, Type-1 errors or 
false positives are more serious than Type-2 errors or 
false negatives. For example, a misclassification of 
unsatisfactory banks as satisfactory (Type-1 error) 
can be costly and result in a bank failure that might 
have been prevented by early supervisory interven
tion. On the other hand, the cost of misclassifying 
satisfactory banks as unsatisfactory (Type-2 error) is 
limited to the cost of focusing unnecessary supervi
sory resources on a healthy bank. We begin with an 
overview of the FDIC’s model.

The FDIC model
The FDIC began developing EWS models in the 

mid-1980s. Its current model, called the SCOR (Sta
tistical CAMELS Off-Site Ratings) model, uses Call 
Report data to identify banks likely to experience a 
downgrade at the next on-site examination, using step
wise ordered logit analysis. According to Collier et 
al. (2003), the SCOR model has played an important 
role in the FDIC supervisory process—that is, in off
site monitoring, in resource allocation for examinations, 
and in tracking industry trends. The SCOR model 
predicts the probability that a bank will be assigned a 
specific rating (1, 2, 3, 4, or 5, where 1 is best and 5 
is worst) and the probability that a bank’s rating will 
be downgraded. The following financial variables are 
included: total equity capital, loan loss reserve, past 
due loans 30-89 days, past due loans 90+ days, non
accrual loans, other real estate owned, net charge-offs, 
provision for loan losses, net income, cash dividends 
declared, volatile liabilities, liquid assets, and loans 
and long-term securities.5 All variables are in ratios 
as a percentage of total assets. The model is currently 
set to flag banks with at least a 35 percent probability 
of being downgraded. Tests of the accuracy of the 
FDIC model, as reported in Collier et al. (2003), in
dicate that approximately two-thirds of the institutions 
that were actually downgraded were not flagged by 
the model, and approximately two-thirds of the insti
tutions that the model did flag for downgrades were 
not downgraded. The model’s accuracy relies on the 
accuracy of its financial information inputs.6

The Federal Reserve model
In the 1990s, the Federal Reserve System moved 

from a surveillance process that relied on screening 
key financial ratios to one that incorporated econometric 
models to predict financial conditions. In 1995, the 
Federal Reserve developed the current EWS model 
called SEER (System to Estimate Examination Rat
ings). There are two parts of the SEER model—the 
SEER Rating model and the SEER Risk Rank model.

The SEER Rating model:
Like the FDIC’s SCOR model, the Federal Re

serve’s SEER model predicts the probability that a 
bank will be assigned each of the five possible ratings, 
using a stepwise multinomial logit analysis. The SEER 
rating is then calculated as the sum of the five rating 
levels multiplied by their respective probabilities. In 
addition, the SEER Rating model is often used to clas
sify banks into satisfactory (1 - or 2-rated) and unsat
isfactory (3-, 4-, or 5-rated) categories.

The model utilizes two previous quarters of Call 
Report and examination data. The model includes
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approximately 45 financial and non-financial variables 
in the analysis. Through a stepwise selection process, 
different variables are selected to be included in the 
final model in each quarter. The variables that have 
consistently remained statistically significant in each 
quarter are proxies for, among other things, capital 
adequacy, asset quality, earnings performance, and li
quidity. These are variables typically used by exam
iners in evaluating the condition of a bank. In addition, 
the prior composite CAMELS rating is also included 
in the SEER Rating model.7 The economic variables, 
such as unemployment, income per capita, and per
mits per capita, are usually not statistically significant.

The SEER Risk Rank model:
The objective of the model is to estimate the 

likelihood that a bank will fail or become critically 
undercapitalized (according to prompt corrective ac
tion standards) during the subsequent two years. The 
model was originally re-estimated each quarter using 
a stepwise probit regression based on data on failed 
and undercapitalized banks from the prior years. How
ever, as the number of failed or critically undercapi
talized banks decreased throughout the 1990s, a pooled 
cross-section and time-series model based on data 
from 1985 to 1991 was developed to capture enough 
failed institutions to estimate the model. The Risk 
Rank model is no longer re-estimated.

Both of the SEER models seem to perform well. 
According to the original validation tests in Cole, 
Cornyn, and Gunther (1995), based on ten separate 
quarterly estimates using data from December 1989 
to March 1992, the SEER Rating model was highly 
accurate in predicting banks with 1 and 2 ratings. That 
is, 77.5 percent of 1-rated banks and 79.9 percent of 
2-rated banks were correctly predicted. In addition, 
out of their 262 sampled failing banks, 97.7 percent 
received a SEER rating of 5; 1.9 percent received a 4 
rating; and the remaining 0.4 percent received a 3 rating. 
None of the banks received a SEER rating of 1 or 2.8 
In addition, the models have been revalidated on an an
nual cycle, and, accordingly, a significant number of 
enhancements have been made to the model since 1995.

The OCC model
The OCC uses a monitoring system called Canary 

that consists of a diverse array of supervisory and eco
nomic predictive models and tools, organized into four 
components—Benchmarks, Credit Scope, Market 
Barometers, and Predictive Models. The OCC also 
uses the FDIC’s SCOR model (described earlier) as 
one component of the off-site monitoring system.9

Peer Group Risk Models (PGRMs) are one type 
of predictive model used by the OCC. PGRMs are a

series of econometric models designed to predict the 
potential impact of different economic scenarios on a 
bank’s return on assets (ROA) over the next three 
years and how a bank will perform relative to similar 
asset-based bank peer groups.10 Banks are classified 
into 11 different groups based on the specialization 
in their loan portfolios and whether they are de novo 
banks.11 The model uses various economic indicators, 
including interest rates, prices, wages, unemployment 
rates, and bankruptcy. Bank-specific financial variables 
include nonperforming loans, provisions for loan and 
lease losses, and capital-asset ratios. In addition, spe
cific financial and economic factors that are likely to 
impact banks in certain peer groups are included, such 
as farm incomes and farm output prices for those in 
the agricultural peer group. Information about perfor
mance and accuracy of the OCC model’s results is 
currently not publicly available.

Review of EWS literature
Several research studies examine the factors that 

are important in determining bank failure or impor
tant for off-site surveillance.

Whalen (1991) examines a particular type of EWS 
model called a Cox proportional hazards model, which 
produces estimates of the probability that a bank with 
a given set of characteristics will survive longer than 
some specified length of time into the future. Using a 
relatively small set of publicly available explanatory 
variables, the model identifies both failed and healthy 
banks with a high degree of accuracy. A large proportion 
of banks that subsequently failed are flagged as poten
tial failures in periods prior to their actual demise. The 
author concludes that reasonably accurate EWS mod
els can be built and maintained at relatively low cost.

Thomson (1991) models bank failures of all sizes 
based on Call Report data using a logit regression anal
ysis. The probability that a bank will fail is a function 
of capital adequacy, asset quality, management quali
ty, earnings performance, and the relative liquidity of 
the portfolio. These are CAMELS-motivated proxy 
variables. Thomson finds that the majority of these 
factors are significantly related to the probability of 
failure as much as four years before a bank fails.

Cole and Gunther (1998) develop a model of bank 
failure, using a probit analysis to estimate the relation
ship between a set of financial ratios and the likelihood 
of bank failure during the subsequent two-year period. 
They find that the information content of the CAMELS 
ratings derived from on-site examinations can decay 
fairly rapidly. The ability of CAMELS ratings to identi
fy bank failures matches or exceeds that of their off-site 
EWS model only when the ratings are based on exams

Federal Reserve Bank of Chicago 51



conducted no more than one or two quarters prior to 
the forecast period. However, they also note that the 
effectiveness of off-site EWS models depends on the 
integrity of accounting data, which is enhanced 
through periodic exams. Thus, EWS is not meant to 
substitute for on-site examinations.

Gunther and Moore (2000) note that Call Report 
data are often subject to revisions. They find evidence 
of a strong relationship between on-site exams and 
Call Report revisions, pointing to a substantial audit
ing role for on-site exams. This suggests that the ac
curacy of EWS models may be overstated when 
using Call Report real-time data. However, they find 
no empirical evidence of any substantial impact of 
the data revisions on the model’s ability to predict 
downgrades.12 Thus, real-time data are still useful in 
the EWS model for off-site monitoring.

Gilbert, Meyer, and Vaughan (1999) compare 
univariate and multivariate models’ ability to predict 
bank failures. They find that the “best” single variable 
varied from year to year, and that only multivariate 
models could provide consistently accurate predictions. 
One of the most significant variables in all their tests 
was the equity ratio. Our work builds upon their re
sults by expanding the variables and interactions in
cluded in the analysis.

Finally, Krainer and Lopez (2003) suggest that 
market information may be included in the EWS mod
el. They find that changes in stock prices tend to pre
cede changes in supervisory BHC ratings by at least 
nine months. They conclude that equity market infor
mation can be useful to supervisors.

Comparison of three EWS models
We test our three EWS models using financial 

and economic data for sample banks. The models are 
1) a simple logit model comprising only the lagged 
capital ratio and lagged change in capital ratio, 2) a 
more complete stepwise logit (parametric or statistical) 
model, and 3) the non-parametric method of trait rec
ognition analysis (TRA).

We developed our set of explanatory variables 
for predicting banks that will become capital inade
quate based on a wide variety of on- and off-balance- 
sheet measures currently used by regulators to gauge 
bank risks—including those used in the Fed’s SEER 
model and the FDIC’s SCOR model (for example, 
profitability, loan risk, operational risk, liquidity risk, 
interest rate gap, bank size, derivatives exposure, loan 
commitments, years in the banking business, and 
changes in loan compositions). We also incorporate a 
number of control variables that reflect economic condi
tions, including information on business bankruptcy

filings in the state in the past year, rural versus urban 
location of the bank, and income per capita and per
mits per capita in the state where the banks are locat
ed. Table 1 lists the 42 explanatory variables we use 
in our analysis.

We use data from the Call Reports for year-end 
1987, 1988, 1989, and 1990. The empirical method
ologies are described in box 1 (logit) and box 2 (TRA). 
Our research methodology is implemented in two steps.

In step one, for the original sample using year-end 
1989 data, we assigned each sample bank a dummy 
value of 1 (adequate capital) if the ratio of primary capi
tal to assets was equal to or greater than 5.5 percent, 
and 0 (inadequate capital) otherwise.13 We assembled 
financial and economic data for the original sample one 
year prior to the capital inadequacy event using year- 
end 1988 data. We also used the year-end 1987 data in 
the calculation of the lagged change variables. We then 
developed our in-sample models (logit and TRA mod
els). The models seek to classify banks—adequately 
capitalized versus inadequately capitalized—correctly 
in 1989. Banks that were already inadequately capital
ized in 1988 are excluded from the in-sample analysis, 
since supervisors are more interested in those banks 
that were adequately capitalized in 1988 but might 
become capital inadequate in 1989.

In step two, we coded the data for the 1990 hold
out sample as 0 or 1 based on the 5.5 percent primary 
capital ratio as of year-end 1990. One-year prior data 
for the independent variables were passed through the 
logit and TRA models for holdout sample banks. Banks 
that were already inadequately capitalized in 1989 
are not included in this holdout sample test for the 
reason described earlier. This is to test the predictive 
accuracy of our EWS models (developed during the 
original sample period) in predicting capital inadequacy 
in the out-of-sample period (1990). As such, the hold
out sample test allows us to observe and compare the 
predictive ability of the three EWS models with data 
that were not employed in their development.

The final sample, after dropping institutions with 
missing data, consists of477 banks in the original sample 
and 499 banks in the holdout sample. Of the 477 banks 
in the original sample, 26 banks that were capital adequate 
in 1988 became capital inadequate in 1989. Of the 499 
banks in the holdout sample, 38 banks that were cap
ital adequate in 1989 became capital inadequate in 1990.

For supervisory purposes, the most meaningful 
measure of accuracy is the ability to classify banks 
correctly in a future period rather than in the previ
ous periods. Therefore, we focus on the models’ pre
dictive accuracy in the holdout period. Below, we 
discuss the results, which are presented in table 2 (p. 56).
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TABLE 1

List of explanatory variables

Variable descriptions Xi

Special characteristics
Dummy for de novo banks (1 if less than 10 years) X3
Dummy for MSA (1 if in metropolitan statistical area) X4
Number of full-time employees to total assets X18

Financial variables (Call Report data)
Lagged capital ratio XI
Lagged change in capital ratio X2
Total assets X5
Net income after tax to total assets X6
Net interest income plus noninterest income to noninterest expenses X17
Provision of loan and lease losses to total assets X13
Other borrowed funds to total assets X14
Core deposits to total deposits X15
Total cash dividends to total assets X16
Short-term interest rate gap to total assets X19
Loans made to insiders to total assets X21
Insured deposits to total liabilities X22
Jumbo CDs to total assets X23
Short-term assets to short-term liabilities X24
Total loans to core deposits X25
Total loans to total deposits X26
Average maturity of assets X27
Nonperforming loans (more than 90 days accruing) to assets X28
Nonperforming loans (more than 90 days nonaccruing) to assets X29
Agricultural nonperforming loans to total agricultural loans X30
C&l nonperforming loans to total C&l loans X31
Consumer nonperforming loans to total consumer loans X32
Real estate nonperforming loans to total real estate loans X33
Foreign exchange transactions to total assets X34
Off-balance-sheet interest rate risk (all FX derivatives) to assets X35
Off-balance-sheet loan commitments to total assets X36
Other real estate loans to total assets X37
Noninterest expenses to total assets X7
Investment securities (book value) to total assets X40

Growth and volatility variables
Average quarterly loan growth over the year, agricultural loans X8
Average quarterly loan growth over the year, C&l loans X9
Average quarterly loan growth over the year, CRE loans X10
Average quarterly loan growth over the year, consumer loans Xll
Average quarterly loan growth over the year, mortgage loans X12
Volatility of consumer loan volume X41

Economic factors
Number of bankruptcy filings X39
Business bankruptcy filings information X42
Income per capita (personal income to labor force at state level) X20
Number of permits per capita at state level X38

As we can see in table 2, panel A, the simple logit 
model, with only lagged capital ratio and lagged change 
in capital ratio included as explanatory variables, per
formed quite well in the holdout period. The overall 
accuracy of prediction is 79.96 percent—with 21.05 
percent Type-1 error and 19.96 percent Type-2 error. 
The model accurately predicted 30 capital inadequate 
banks, but failed to accurately predict eight of the 38 
capital inadequate banks. Of the 461 capital adequate

banks, the model mistakenly predicted 92 of them 
(19.96 percent) as being capital inadequate.

Table 2, panel B shows the results from the more 
complete logit model, which includes all 42 explana
tory variables in the analysis. Through a stepwise se
lection process, only 16 variables are included in the 
final logit model.14 Interestingly, the model did not 
perform as well as the simple logit model in predicting 
capital inadequate banks in the holdout period. While
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BOX 1

Logit models

Logit is one of the most commonly employed paramet
ric EWS models in business academic studies as well 
as bank regulatory practice—seeAmemiya (1973, 1981) 
for a detailed discussion of this technique. The logit 
model has the statistical property of not assuming mul
tivariate normality among the independent variables.

The dependent variable is the log of the bank’s 
odds of capital inadequacy versus capital adequacy, 
as shown in equation 1, where P is the probability 
that bank i is a member of the capital inadequate 
group of banks as opposed to the capital adequate 
group of banks.

1) Log [P. /(1-P.)] = A;. + fl2X, + ... aXt,

One advantage of logit models is that statistical 
software is readily available. However, as in any other 
parametric model, logit is not well suited to explor
ing interactions between large numbers of variables 
due to losses in degrees of freedom. Relatedly, inter
action variables are typically computed by multiply
ing two variables, which tends to lose information.

For example, consider two banks, one with a 
high return on assets and low capital ratio and the

other with a low return on assets and high capital ra
tio. The product of the return on assets and capital 
ratio would be moderate in level in both cases; as 
such, their interaction would lose information about 
each of the component ratios.

Model 1: Simple logit
The predicted probability of becoming capital in

adequate one year from now is estimated from two 
simple factors Ar. and Xas shown in equation 2, 
where Aj. is bank z’s lagged capital ratio and A,. is 
bank z’s lagged change in capital ratio.

2) Log[P./(l-P.)]=a1A;. + a2A;..

Model 2: Stepwise logit
The predicted probability of becoming capital 

inadequate one year from now is estimated from 42 
different financial and economic variables (listed in 
table 1), rather than just two capital ratio variables 
as in model 1. Only 16 of these 42 factors entered 
the model through a stepwise logit procedure.

Panels A and B of table 2 present the logistic 
results of model 1 and model 2, respectively.

the overall accuracy of prediction is 83.17 percent (high
er than the overall accuracy of prediction of the simple 
model), the complete logit model failed to predict 76 
percent of the capital inadequate banks. Specifically, 
the complete model’s Type-1 error is 76.32 percent 
and Type-2 error is 11.93 percent. The model failed 
to accurately predict 29 of the 3 8 capital inadequate 
banks, and mistakenly predicted 55 of the 461 good 
banks to be capital inadequate.

Table 2, panel C presents the results of the TRA mod
el, with all 42 explanatory variables and the interactions 
included in the analysis. This is the most complex of 
the three models. Its overall accuracy of prediction was 
exceptional at 99.23 percent in the original sample peri
od, but dropped to 77.35 percent in the holdout period. 
The TRA model’s Type-1 error is 47.37 percent and 
Type-2 error is 20.61 percent. In terms of accurately pre
dicting capital inadequate banks, the TRA model per
formed better than the complete logit model, but not as 
well as the simplest logit model, which has the best pre
diction record with the smallest number of Type-1 er
rors. The TRA model failed to accurately predict 18 of 
the 38 capital inadequate banks, and mistakenly predict
ed 95 of the 461 good banks to be capital inadequate.

However, the TRA model may be viewed as having 
an advantage over logit models. In the modeling process,

the TRA identified 89 safe features and 80 unsafe fea
tures—banks with safe features are less likely to encoun
ter financial distress in the near future, whereas banks 
with unsafe features are those whose capital ratios are 
likely to fall below an adequate level within a one-year 
time frame. These identified safe and unsafe traits can 
serve as the starting point for on-site reviews.15

An important aspect of the TRA model is high
lighted by this collection of traits. It takes into con
sideration that financial variables are related; thus, the 
same variable can be “good” or “bad” depending on 
the value of other variables. This non-parametric ap
proach identifies collections of factors that together 
can be red flags for supervisors, providing a more 
detailed picture of the potential issues the institution 
may be facing. Unlike parametric estimations, TRA 
does not assume independence among the explanatory 
variables. In addition, TRA is a flexible enough ap
proach to identify separate features for “good’ and 
“bad” states, so that “good” and “bad” traits are not 
mirror images of each other.

Overall, both the logit and TRA models developed 
in this article would enable bank supervisors to iden
tify most capital inadequate banks one year ahead of 
time. It is interesting, and surprising, to see that the sim
plest model (the logit model with only lagged capital
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BOX 2

TRA models

Unlike logit models, the TRA approach is a non-para- 
metric technique that identifies systematic patterns 
in the data. TRA was originally developed in the hard 
sciences and used to predict the risk of earthquakes 
and the location of oil and uranium fields. In recent 
years, it has been applied to predicting bank failure. 
Unlike traditional econometric models, TRA avoids 
assumptions about the underlying distribution or in
dependence of the variables.

TRA is most closely associated with neural net
work models in that it seeks to exploit information 
contained in complex interactions of the independent 
variable set. A unique aspect of TRA is that variable 
interactions could be formed to be consistent with 
the logic of a financial analyst, rather simple cross 
products of variables. For example, an interaction 
variable could be defined as high return on assets 
and low capital ratio, or vice versa. As such, infor
mation about components of interaction variables 
is not lost.

Performing a TRA analysis requires a number 
of steps. For a detailed discussion of the TRA tech
nique, see Kolari, Caputo, and Wagner (1996), Kolari, 
Glennon, Shin, and Caputo (2002), and Jagtiani, 
Kolari, Lemieux, and Shin (2002). We provide a 
very brief summary of the process below.

Our TRA analysis utilizes all 42 explanatory vari
ables listed in table 1. In building the TRA model, 
we follow the following steps:

We select cutoffs for each of the 42 independent 
variables to divide banks into three categories (low, 
medium, and high) for each variable. We then recode 
the variables into binary strings. For example, bank 
z’s variable vector may be [AT AT A31 = [010011], 
This implies that bank z is in the middle (01), low (00), 
and upper (11) segments of the distributions of AT, 
A2, and A3, respectively. The six-digit code [010011] 
is known as a “trait” of the z'th bank. Using variables 
three at a time, we can produce a long list of traits 
for each bank.

The trait matrix is a list of all the traits for each 
bank using the binary strings from the previous step. 
The pattern of these binary strings, or traits, is useful 
in discriminating between good and problem banks. 
For example, traits commonly found in capital ade
quate banks but seldom found in capital inadequate 
banks are retained as “good traits” or “safe features.” 
Traits commonly found in capital inadequate banks 
but seldom found in capital adequate banks are re
tained as “bad traits” or “unsafe features.”

Now we can construct a matrix of the number 
of good traits on the X axis and the number of bad 
traits on the Y axis. Each bank is put into a cell in 
this matrix based on the number of its good and bad 
traits. This step is called voting.

If a bank has far more good votes (good traits) than 
bad votes (bad traits), then it is identified as capital ad
equate, and vice versa for capital inadequate banks.

Finally, we use the voting matrix to classify out-of- 
sample observations to verify the prediction accuracy 
of the model in the post-sample period. These banks 
were not used in making the traits and voting matrix. 
This allows us to see whether the trait recognition meth
od is able to discriminate between capital inadequate 
and capital adequate banks in the post-sample period.

Like any other EWS models, TRA models are sub
ject to some drawbacks. The most serious difficulty 
is the considerable hands-on manipulation required 
by the researchers, such as creating and inputting cut- 
points as well as selecting the minimum and maximum 
percentage definitions of features.

In addition, no statistical measures of variables’ 
importance are produced in the TRA analysis, since 
it is not a statistical approach. This shortfall, however, 
may not be an issue if the research goal is the model’s 
prediction accuracy rather than the significance of 
individual variables. Also, TRA has an advantage over 
other techniques in generating a list of good and bad 
traits that may well be useful to bank supervisors in 
better understanding a bank’s strengths and weaknesses.

ratio and lagged change in capital ratio) turned out to 
be just as useful, if not more so, than the sophisticated 
models in the holdout sample tests. Its Type-1 error 
is smaller than that of the other models. Type-1 errors 
are the most serious, as they mean that the model 
failed to warn regulators that the bank was going to 
fall below capital standards in the near future.

The accuracy of the simplest logit model may be 
partly driven by the inclusion of the lagged capital 
ratio, since banks’ capital ratios do not usually change 
drastically from one year to the next. However, it is

important to point out that our analysis excludes all 
banks that were already inadequately capitalized. Our 
results suggest that it would be beneficial for super
visors to allocate more examination resources to banks 
whose capital levels are approaching the minimum 
adequate level and to closely supervise and monitor 
these banks.

Figure 1, panel A demonstrates that the simple 
logit model (with only lagged capital ratio and lagged 
change in capital ratio) outperforms the TRA model. 
Its Type-1 errors are typically smaller than the TRA’s
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TABLE 2

Results of the three models

A. Simplest logit model (only lagged capital ratio and lagged change in capital ratio as explanatory variables) at PL = 0.08

Model: Log[P//1-Pi] = 3.56 - 94.91 (XI) - 8.82 (X2).

Original sample Holdout sample

Actual

Predicted

Actual

Predicted

Inadequate Adequate Inadequate Adequate

Inadequate 14 12
(46.15%)

Inadequate 30 8
(21.05%)

Adequate 111
(24.61%)

340 Adequate 92
(19.96%)

369

Overall accuracy prediction: 74.21% Overall accuracy prediction: 79.96%

B. Stepwise logit model (with 16 explanatory variables included) at PL = 0.10

Model: Log[P//1-Pi] = 4.38 - 74.88 (XI) - 7.44 (X2) - 163.8 (X6) - 0.12 (X9) + 0.002 (X10) + 0.03 (XU) +88.36 (X13) + 
62.98 (X28) - 16.60 (X30) - 54.02 (X31) + 36.28 (X32) + 15.78 (X33) + 31.53 (X37) - 15.83 (X39) - 6.13 (X40)

Original sample Holdout sample

Actual Predicted Actual Predicted
Inadequate Adequate Inadequate Adequate

Inadequate 13 13
(50.0%)

Inadequate 9 29
(76.32%)

Adequate 44
(9.76%)

407 Adequate 55
(11.93%)

406

Overall accuracy prediction: 88.05% Overall accuracy prediction: 83.17%

C. Trait recognition analysis (TRA) model

Original sample Holdout sample

Actual Predicted Actual Predicted
Inadequate Adequate Inadequate Adequate

Inadequate 24 2
(2.60%)

Inadequate 20 18
(47.37%)

Adequate 0
(0.00%)

451 Adequate 95
(20.61%)

366

Overall accuracy prediction: 99.23% Overall accuracy prediction: 77.35%

for any given Type-2 errors. Figure 1, panel B com
pares the complete logit model (with all 42 variables 
included in the analysis and 16 variables kept in the 
model) and the TRA model (most complicated and 
non-parametric). The plot suggests that TRA outper
forms the complete stepwise logit model. 

Conclusion

This article focuses on the continuing body of 
work that attempts to develop early warning systems

(EWS) for detecting deterioration in a bank’s financial 
condition. While mandatory on-site examinations pro
vide supervisors with the opportunity to review all 
information and to develop a periodic view of the in
stitution’s financial condition, supervisors need a 
means of identifying at-risk institutions so that super
visory actions can be taken during the period between 
exams. Regulators currently have EWS models, which 
attempt to flag troubled institutions that are likely to 
fail using logit analysis.
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FIGURE 1

Comparing Type-1 and Type-2 error

A. Simplest (naive) logit model versus TRA model

B. Stepwise logit model versus TRA model
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Our study departs from the existing EWS mod
els currently used by bank regulators in two respects. 
First, our models attempt to identify institutions that 
are likely to become capital inadequate (not failures) 
in the next year. FDICIA, passed in 1991, contains a 
series of mandatory and discretionary actions supervi
sors can impose as a bank’s capital deteriorates, up to 
and including closure if capital falls below 2 percent 
of assets. Our EWS models could provide bank super
visors with this early warning of the onset of distress. 
Second, in addition to just flagging problem banks, we 
also explore alternative statistical and non-parametric 
models ranging from a simple logit model to a com
plicated trait recognition analysis non-parametric mod
el. This process has allowed us to gain insights into 
what information is most important in terms of predict
ing pending capital problems at commercial banks.

Using 1987, 1988, and 1989 data for a sample of 
medium-sized banks, we developed three different 
EWS models in this article. The first and simplest mod
el estimates banks with inadequate capital based on 
last period’s level of capital and the trend in capital 
levels using a logit regression analysis. The second 
model is the complete logit stepwise analysis, which 
employs a wide variety of financial and economic 
variables similar to those in the supervisory models, 
with the exception that it predicts the likelihood of 
capital adequate or inadequate rather than failure or 
CAMELS downgrades. The third model is the non- 
parametric TRA model, which relies on patterns on 
the data to identify combinations of traits that are most 
often found in banks with adequate capital levels and 
combinations of traits found in banks that have inad
equate capital levels.

The in-sample results indicate that all three mod
els are able to predict banks with inadequate capital 
levels. These results show that it is possible to predict 
early stages of financial distress using off-site data. 
Comparing performance of the three models in the 
original sample period, the TRA model’s record was 
superior. It accurately predicted all adequately capi
talized banks and only incorrectly classified two banks 
with inadequate capital as having adequate capital. 
However, the true value to supervisors is performance 
in out-of-sample tests.

Using the developed models, we conducted out- 
of-sample tests to see which approach provides the 
“best” estimate of adequate and inadequate capital 
levels based on 1988, 1989, and 1990 data. We define 
“best” as missing the smallest number of inadequately 
capitalized banks—in other words, having the small
est number of Type-1 errors. This is the measure that 
is most relevant to supervisors because it is more

costly to miss detecting deterioration in a bank’s fi
nancial condition than it is to more closely supervise 
an adequately capitalized bank.

Results presented for each model for the holdout 
sample indicate that while the complete logit model 
has the best prediction record overall, the simple logit 
model has the best prediction record for missing the 
smallest number of capital inadequate banks (smallest 
number of Type-1 errors). The simplest logit model 
has 79.95 percent accuracy in predicting inadequate
ly capitalized banks, compared with only 23.68 per
cent for the complete stepwise logit model and 52.63 
percent for the TRA model.

With the caveat that our empirical results are based 
on a recessionary sample period and should be tested 
under different economic conditions, our results im
ply that the probability of tripping a capital tripwire, 
which is an effective early indicator of financial dete
rioration, could be predicted using off-site data. Ex
isting supervisory models generally focus on the 
probability of failure and CAMELS downgrades.

In addition, we found that a simple logit model 
could do quite well in predicting the likelihood of 
deteriorating capital levels in both in-sample and out- 
of-sample tests. However, these models provide little 
insight into the root cause of the problem. Unlike the 
simple logit model, the TRA technique provides more 
detailed information—that is, information on the com
bined impact of the various groups of explanatory 
variables. This additional information could provide 
supervisors with a head start in identifying the root 
cause of changes in a bank’s financial condition. There
fore, using a TRA technique in conjunction with the 
current logit EWS models could potentially enhance 
off-site monitoring effectiveness.

Although a complete cost/benefit analysis is be
yond the scope of this article, we feel that the marginal 
cost of developing and maintaining this additional 
feature is relatively small compared with the potential 
cost of a bank failure or more frequent on-site exami
nations. Understanding the root cause of the bank’s 
problems will likely enhance the effectiveness of 
supervisory intervention and help guide examination 
resources toward the institutions with the greatest 
potential for problems.

To give some perspective on the importance of 
identifying emerging problem banks, it is important 
to point out that unless banks have identified problems, 
they are generally examined every 12 to 18 months de
pending on their asset size. However, the value of su
pervisory ratings tends to deteriorate as soon as six 
months alter on-site examinations (see Cole and Gunther, 
1998 and 1995). Thus, this additional modeling
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effort could be viewed as a way of augmenting exist
ing supervisory ratings as more current information 
becomes available.

Ideally, the current logit EWS models may be used 
to identify those institutions where additional questions 
should be asked, and the TRA model may be used to 
provide supervisors with a better idea about which 
questions to ask. Knowledge of safe and unsafe features 
could guide examiners as they develop an integrated 
evaluation of the financial condition of the entire or
ganization instead of focusing on isolated individual 
ratios. For example, a high return on assets (ROA) is 
not always an indication of sound financial condition. 
High ROA in a de novo institution, in the presence of

rising delinquencies, or combined with a rising assets 
per employee ratio, may be an indication of problems.

Finally, there is one important caveat. No model 
can accurately predict financial stress if the financial 
data are not accurate. One of the benefits of on-site 
examinations is the potential to identify inaccurate or 
misleading financial reporting, particularly regarding 
reserves for problem loans and loan write-offs. Previ
ous research suggests that any off-site monitoring 
system that relies completely on Call Report data is 
subject to errors due to misreporting of financial 
data. Off-site EWS models should be regarded as an 
aid to, but not as a substitute for, the critical roles of 
examiner experience and judgement.

NOTES

CAMELS stands for capital adequacy, asset quality, management 
quality, earnings, liquidity, and sensitivity to market risk.

2The regulators’ failure prediction model predicts banks that are 
likely to declare equity insolvency or become critically undercap
italized, with a ratio of tangible equity to average assets of less 
than 2 percent. Our model’s orientation to the 5.5 percent primary 
capital to assets ratio differs substantively from the more tradi
tional surveillance approaches.

3Our model predicts banks that would have a primary capital to 
asset ratio falling below 5.5 percent in the next 12 months. Our 
results are expected to hold regardless of the regulatory capital 
standards in place. The change in regulatory capital standards 
from “leverage ratio” to “risk-based” on December 12, 1990, had 
no impact on our results.

4It is important to point out that while the high accuracy of the 
simple logit model may be partially driven by the inclusion of 
lagged capital ratios, which do not seem to change drastically 
from one year to the next, our analysis does not include those 
banks that were previously capital inadequate.

5These ratios incorporate four quarters of data. Since these ratios 
can be significantly affected by mergers, SCOR uses merger-ad- 
justed data, where financial statements of the merged banks are 
combined for the quarters preceding the merger.

6Collier, Forbush, Nuxoll, and O’Keefe (2003) note the failure of 
Best Bank and First National Bank of Keystone as examples 
where the FDIC model predicted good ratings just prior to the 
failures because of the misstatement of Call Report data.

’According to Cole, Cornyn, and Gunther (1995), inclusion of ad
ditional variables would not significantly improve the accuracy 
of the out-of-sample estimation of the SEER model. In most cas
es, their inclusion would degrade such accuracy. It is also inter
esting to note that the SEER Rating model does use current 
CAMELS ratings as one of the explanatory variables, while the 
FDIC’s SCOR model does not.

8The model performed much better than using CAMELS ratings 
alone. The relatively poor performance of the CAMELS ratings 
in predicting bank failure during the subsequent two-year period 
is attributable to the fact that CAMELS ratings available at any

given date are based upon information that is more dated than 
that for the off-site monitoring systems.

9See the OCC’s Examiner’s Guide to Problem Bank Identifica
tion, Rehabilitation, and Resolution (2001) for a detailed descrip
tion of monitoring tools used by the OCC.

10The importance of economic scenarios in bank failure has been 
documented in a study conducted by the OCC staff (see Wentzler, 
Hiemstra, and Jacques, 2001).

nThe separation of de novo banks in the OCC model is supported 
by previous research (see DeYoung, 2003a and 2003b and Hunter, 
Verbrugge, and Whidbee, 1996). De novo banks are less likely to 
fail during the first few years and become more likely to fail than 
small, established banks over time. In addition, de novo banks are 
more affected by adverse economic conditions than other banks.

12They did not test the impact of data revisions on the model’s 
ability to predict bank failure.

13The capital benchmark of 5.5 percent was the measure in place 
during the sample period.

14The explanatory variables selected to be included in the step
wise logit model are lagged capital ratio, lagged change in capital 
ratio, net income after tax to total assets, average quarterly loan 
(agricultural) growth over the year to total loans, average quarter
ly loan (C&I) growth over the year to total loans, average quar
terly loan (commercial real estate) growth over the year to total 
loans, average quarterly loan (consumer) growth over the year to 
total loans, provisions for loan and lease losses to total assets, 
nonperforming loans (more than 90 days accruing) to total assets, 
agricultural nonperforming loans to total agricultural loans, C&I 
nonperforming loans to total C&I loans, consumer nonperforming 
loans to total consumer loans, real estate nonperforming loans to 
total real estate loans, other real estate loans to total assets, and 
investment securities to total assets.

15In addition, less capitalized banks are also more likely to be
come targets of a takeover (see Wheelock and Wilson, 2000 and 
Brewer, Jackson, Jagtiani, and Nguyen, 2000).
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