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The Future of Community Banks: 
Lessons from Banks That Thrived During the

Recent Financial Crisis
R. Alton Gilbert, Andrew P. Meyer, and James W. Fuchs

C ommunity banks play a vital role in the U.S. economy by allocating credit and providing
financial services in their communities—particularly to the small businesses in those
communities. Over the past 30 years, however, the number of charters for all types of

banks has declined. For example, the number of commercial bank charters has shrunk by more
than 50 percent since 1985. (The number of commercial bank branches has also declined, but
by a lower percentage.) The recent financial crisis contributed to this decrease in the number
of community bank charters—in part through mergers and in part through bank failures. In
fact, 417 banks and thrifts failed from the beginning of 2006 through the end of 2011. Although
the pace of bank failures in 2012 was slower than in recent years, an additional 51 banks failed
in that year. These events raise questions about the future role of banks in the economy. 

The authors study the distinguishing features of community banks that maintained the highest super -
visory ratings during the recent financial crisis (2006 to 2011). They identify balance sheet and income
statement ratios that separate these thriving banks from other community banks and supplement that
analysis with detailed interview evidence from a sample of thriving banks. They conclude that there is a
strong future for well-run community banks and that the banks that prosper will be the ones with strong
commitments to maintaining risk control standards in all economic environments. There is no one-size-
fits-all strategy, however, and each bank must develop a business plan that works in its market. 
(JEL G21, G28)

Federal Reserve Bank of St. Louis Review, March/April 2013, 95(2), pp. 115-43.
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Given these changes in the banking landscape, one could focus on the decline in the number
of charters, the reasons for recent bank failures, and in general the many reasons certain com-
munity banks may not survive over different time horizons. This study takes a different approach:
We investigate what can be learned from the operation of banks that maintained strong per-
formance in recent years, even in the wake of the financial crisis. The thesis of our article is that
the community banks that will succeed in the future will likely have characteristics similar to
those of the community banks that performed well during the recent financial crisis and its after-
math. The events of recent years can be considered a real-world stress test of the community bank
business model. We report on work in progress on interpreting the results of that stress test.

The next section describes our criteria for identifying the banks that performed well during
the financial crisis and its aftermath, which we define as “thriving banks.” First, we examine
various characteristics of the thriving banks: the number that met the criteria for classification
as thriving, their asset size, and their location by state. We investigate whether community banks
in states with the greatest declines in economic activity in recent years could operate as thriving
banks. We then compare the characteristics of the thriving banks with other community banks,
which we define as “surviving banks.” The surviving banks did not fail in recent years but also
did not meet the criteria for thriving banks.

We use insights gained from the comparisons of the thriving and surviving banks to guide
the second phase of our analysis. We selected a sample of thriving community banks and asked
their leaders how their banks were able to maintain strong performance through the financial
crisis and subsequent weak economic recovery. The interviews with leaders of these thriving
banks indicate that they had maintained a strong commitment to conservative lending principles
while competitors had relaxed their lending standards. Beyond this common commitment to
conservative lending principles, the striking feature of the thriving banks we investigated is their
diversity: Each appears to have found a business plan that works in its market area, but its busi-
ness plan is very different from those of some of the other thriving banks we interviewed. 

The diversity among the thriving banks is the basis for the third phase of our analysis, in
which we examine various facets of that diversity. We then present our conclusions. 

THRIVING VERSUS SURVIVING COMMUNITY BANKS
We restrict the asset size of the community banks in our study to those with total assets less

than $10 billion. This restriction is based on a definition of community banking organizations
in the Dodd-Frank Wall Street Reform and Consumer Protection Act of 2010. We also exclude
from our sample banks that were subsidiaries of foreign institutions at any time from 2006
through 2011. In addition, we eliminate thrifts, bankers’ banks, industrial loan corporations,
and cooperative banks. We eliminate banks chartered after 2001 because performance measures
of de novo banks are often substantially different during their first 5 years from those of banks
in operation for longer than 5 years.

Our criterion for strong performance is maintaining the highest supervisory rating, a com-
posite CAMELS rating of 1, during the years 2006 through the end of 2011; we refer to this con-
dition as “thriving.” (See the boxed insert for a description of the CAMELS rating system.) We
choose supervisory ratings rather than specific financial ratios as indicators of a bank’s health
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because the composite CAMELS rating captures a bank’s overall financial condition plus an
assessment of its management. We find that if we had looked at only performance measures
such as return on assets or return on equity, we would have excluded many banks that did, in
fact, thrive: Many banks with the highest supervisory rating endured the turbulence of recent
years by implementing business plans that were successful but that did not yield relatively high
measures of profitability. 

As noted earlier, all other institutions that did not fail that fall outside these parameters are
classified as “surviving banks” for the purposes of our analysis. We acknowledge, however, that
many banks that did not meet our criterion for thriving banks are in sound financial condition. 

We limit the banks identified as thriving banks to those with CAMELS ratings of 1 for two
reasons. First, because our goal is to identify all community banks in the nation that meet our
standard for thriving banks, we want to limit the number of banks in our sample. Second, some
banks with a CAMELS rating of 2 (generally considered to be safe and sound) could be approach-
ing a downgrade to a CAMELS rating of 3. We want to exclude from the category of thriving
any banks that may have been on this margin of being downgraded to a CAMELS rating of 3. In
the appendix, we show that the main results of this article are not particularly sensitive to alter-
native definitions of “thriving.”

The period for our analysis, 2006 through 2011, requires explanation. The prices of residen-
tial real estate in the United States were highest in 2006 and, as such, provide a proxy for the
peak of bank performance. We then follow bank performance from this peak to a time we believe
represents “end of cycle conditions”—that is, 2011.

One way to identify the end of the cycle is to examine the timing of the extraordinary actions
taken by the Federal Reserve to deal with disruptions in the operations of financial markets. We
focus on the timing of Federal Reserve lending operations to support the commercial paper
market. The terms under which the Federal Reserve purchased commercial paper provided an
incentive for firms to seek other sources of funds when the commercial paper market began to
function again as a source of credit (Anderson and Gascon, 2009). Figure 1 indicates that the
amount of commercial paper held by the Federal Reserve peaked in early 2009 and was close to
zero by early 2010. In addition, the number of banks on the Federal Deposit Insurance Corpora -
tion’s “problem bank” list peaked at 888 in 2011:Q1, up from a total of 50 banks in 2006. Observ -
ing CAMELS ratings through the end of 2011 allows us to determine whether supervisors
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CAMELS Ratings

Bank safety and soundness examinations focus on six areas: capital protection (C), asset quality (A), manage-
ment competence (M), earnings strength (E), liquidity risk exposure (L), and market risk sensitivity (S).
Examiners assign a grade of 1 (best) through 5 (worst) to each component. In addition, they assign a com-
posite CAMELS rating, which is also expressed on a scale of 1 through 5. Banks with composite ratings of
1 and 2 are considered to exhibit “strong” and “satisfactory” performances, respectively. Banks that fall below
a rating of 2 may prompt supervisory action, which could include a board resolution, a memorandum of
understanding, a written agreement, or a cease and desist order. Hence, regulators consider a drop from a
rating of 2 to a rating of 3 to be a significant change. A more detailed description can be found at 
http://www.fedpartnership.gov/bank-life-cycle/topic-index/bank-rating-system.cfm.

http://www.fedpartnership.gov/bank-life-cycle/topic-index/bank-rating-system.cfm


confirmed the highest ratings of the thriving banks through the 12- to 18-month examination
cycle that began after the end of the financial crisis.1

To better understand the differences between thriving and surviving banks, we answer the
following questions:

• How many banks met the criteria for thriving community banks, and were they concen-
trated in a particular asset size range?

• Were the thriving banks concentrated in states with relatively strong economic growth?
• How did the performance of thriving banks compare with the performance of surviving

banks?
• Were thriving banks serving the consumers in their respective communities any better or

worse than the surviving banks?
• How did the growth of thriving banks compare with that of surviving banks before and

during the crisis?
• What balance sheet attributes distinguish thriving banks from surviving banks?

Table 1 indicates that 702 banks met our conditions for classification as thriving banks. The
thriving banks are not concentrated in any asset size range. Many had total assets below $50
million as of December 2011, but 36 of the thriving banks had total assets between $1 billion
and $10 billion. These observations indicate that the secret to operating a thriving community
bank does not necessarily involve keeping total assets within a certain size range.
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Figure 1

Commercial Paper Held by the Federal Reserve System

NOTE: The shaded area represents the recent recession (December 2007 to June 2009).

SOURCE: Federal Reserve Bank of St. Louis FRED (http://research.stlouisfed.org/fred2/).

http://research.stlouisfed.org/fred2/


The thriving banks were located in 40 of the 50 states. Of the 702 thriving banks, 124 were
located in Texas. The nine states with the largest number of thriving banks account for 73 per-
cent of all the thriving banks. This geographic concentration appears to be related to the relative
prosperity of the agricultural and energy sectors of the economy, at least through 2011. 

The geographic distribution of the thriving banks, however, indicates that some community
banks were able to maintain high levels of performance while operating in adverse economic
environments. Table 2 ranks the states by their percentage of thriving banks. It also shows the
growth of states’ real gross domestic product (GDP) and the number of failed banks and banks
with CAMELS ratings of 4 or 5 over the sample period. Some of the thriving banks were located
in states with the sharpest rates of decline in real GDP between 2005 and 2011. For instance,
real GDP in Michigan declined 10.2 percent between 2005 and 2011. The economic distress in
Michigan had adverse effects on that state’s banks: Nine banks failed during the 2006-11 period,
and 33 banks had CAMELS ratings of 4 or 5 during these years but did not fail. And yet, four
Michigan banks maintained CAMELS ratings of 1 during these years. The pattern was similar
in Ohio, where real GDP declined 5.7 percent between 2005 and 2011: Two Ohio banks failed
during the 2006-11 period, and nine Ohio banks had CAMELS ratings of 4 or 5 during these
years but did not fail. And yet, eleven Ohio community banks maintained CAMELS ratings of 1
during these years.

Other banks, in contrast, performed poorly in more favorable economic environments. For
instance, in Texas, where state real GDP increased 18.7 percent between 2005 and 2011, seven
banks failed during the 2006-11 period, and 49 banks had CAMELS ratings of 4 or 5 but did not
fail. 

As shown in Figure 2, the regions with the fewest thriving banks are on the West Coast and
in the Southeast, areas with some of the biggest declines in property values in the nation. In
contrast, states with the highest concentrations of thriving banks tend to be located in the agri-
cultural center of the country. The states with the most successful thriving banks—Louisiana
(40.32 percent), Oklahoma (27.66 percent), and Texas (22.46 percent)—combine a healthy agri-
cultural sector with a strong energy sector.

Table 3 indicates that the thriving banks indeed outperformed the surviving banks on a
wide variety of performance measures. For example, throughout the sample period (2006-11),
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Table 1

Asset Size of All Thriving Community Banks

Asset size No. of thriving banks

$1 to $10 billion 36
$300 million to $1 billion 101
$100 to $300 million 268
$50 to $100 million 158
Up to $50 million 139 
Total 702

NOTE: Total assets as of December 31, 2011.
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Table 2

Performance of Banks in States with Different Rates of Economic Growth

State real GDP No. of No. of Nonfailing CAMELS Total No. Proportion of 
State growth rate (%) thriving banks failed banks 4-5 banks of banks thriving banks (%)

Louisiana 4.6 50 2 10 124 40.32
Oklahoma 10.2 65 4 21 235 27.66
Texas 18.7 124 7 49 552 22.46
Massachusetts 6.9 5 0 2 24 20.83
Iowa 5.7 66 1 18 333 19.82
Nebraska 38.9 38 2 16 207 18.36
North Dakota 29.8 14 0 7 88 15.91
South Dakota 9.2 12 3 5 78 15.38
Kansas 8.1 44 7 34 304 14.47
West Virginia 7.5 8 0 N/R 58 13.79
Missouri –0.1 41 11 42 303 13.53
New Mexico 4.0 6 2 6 45 13.33
Kentucky 1.8 19 0 20 178 10.67
Arkansas 2.0 13 2 19 122 10.66
Illinois 2.5 49 43 80 498 9.84
Minnesota 3.0 36 17 74 366 9.84
New York 5.4 11 4 11 118 9.32
South Carolina 1.0 5 5 13 59 8.47
Pennsylvania 3.8 11 2 13 130 8.46
Ohio –5.7 11 2 9 148 7.43
Wisconsin 1.4 15 5 40 237 6.33
Alabama –0.4 8 4 23 134 5.97
Virginia 5.4 6 2 16 101 5.94
Wyoming 20.2 2 1 4 34 5.88
Colorado 7.8 5 8 31 99 5.05
Mississippi 3.6 3 2 7 84 3.57
Tennessee 4.3 6 0 37 173 3.47
Michigan –10.2 4 9 33 120 3.33

NOTE: To avoid disclosing confidential information, statistics are not reported (N/R) for states with fewer than 10 community banks, fewer than
two banks with CAMELS ratings of 4 or 5, or a thriving bank percentage less than 3.3. The state real GDP growth rates are from 2005 to 2011.
The numbers of thriving banks, failed banks, and nonfailing banks with CAMELS ratings of 4 or 5 are from the main sample years of 2006
through 2011. The total number of banks and the percentage of thriving banks are from year-end 2011.
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0-3.3 10-205-103.3-5 20-30 40-50

Thriving Bank Percentage

Figure 2

Percentage of Banks in Each State That Satisfy the Thriving Bank Criteria

NOTE: See the final column of Table 2 for the exact percentages for each state with a thriving bank percentage over 3.3 percent. States with
fewer than 10 community banks are excluded (Alaska, District of Columbia, Hawaii, Maine, New Hampshire, Rhode Island, and Vermont).

SOURCE: Authors’ calculations based on call reports and supervisory structure and ratings data.

Table 3

Performance Ratio Means for Thriving Versus Surviving Banks

Thriving banks Surviving banks 
Attribute (N = 702) (N = 4,525)

ROA 1.5% 0.8%
ROE 12.7 7.3
Loan losses/Total loans 0.1 0.5
Provision expense/Average assets 0.1 0.4
Efficiency ratio 61.1 71.8
NIM 3.7 3.7
NNIM 1.9 2.3

NOTE: Data are for U.S. community banks with less than $10 billion in assets. All differences are statistically significant at
the 1 percent level. NIM, net interest margin; NNIM, net non-interest margin; ROA, return on assets; ROE, return on equity. 



the mean return on assets for thriving banks was 1.5 percent, compared with only 0.8 percent
for surviving banks. Thriving banks also managed a higher return on equity to their shareholders
(12.7 percent versus 7.3 percent). And, as the table shows, the mean for thriving banks in the
sample was better than the corresponding mean for surviving banks for every other performance
measure in the table. We conclude from the data in this table that these banks are thriving in
more ways than maintaining high safety-and-soundness ratings.

One question that arises is whether certain banks were able to thrive by putting more empha-
sis on profits than the needs of their customers. For example, a bank might limit lending in
low-income neighborhoods in its market area, choose not to offer products appropriate to its
low-income customers, engage in deceptive advertising or incomplete disclosures for its loan
products, or discriminate against certain customers on the basis of race, gender, age, or other
prohibited factors. These practices, however, would result in adverse Community Reinvestment
Act (CRA) ratings and consumer compliance ratings. For each bank, we identified the worst
rating for both types of consumer examinations during the sample period of 2006 through 2011.
Table 4 shows the percentage of thriving and surviving banks that received less-than-satisfactory
ratings. Only 0.73 percent of thriving banks had less-than-satisfactory CRA ratings compared
with 1.68 percent for surviving banks. For consumer compliance examination ratings, the cor-
responding numbers were 4.29 percent versus 15.87 percent. Thus, we find no evidence that the
thriving banks were any worse than the surviving banks in the treatment of potential customers
in their communities.

Another difference between the thriving and the surviving banks can be found in the growth
rates shown in Table 5. In the period leading up to the crisis (the beginning of 2004 to the end
of 2007), asset growth in the surviving banks was considerably higher than in the thriving banks
(44.28 percent versus 23.58 percent). Once the crisis hit, however, surviving bank growth plum-
meted to 26.91 percent while thriving bank growth actually increased to 31.16 percent. For total
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Table 4

Ratings from CRA and Consumer Compliance Exams During the Crisis

Ratings Thriving banks Surviving banks

CRA 3 or worse 0.73% 1.68%
Compliance 3 or worse 4.29 15.87

NOTE: Differences are statistically significant at the 1 percent level.

Table 5

Growth Rates of Thriving and Surviving Banks Before and During the Crisis

Asset growth Loan growth

Type of bank 2004-07 2008-11 2004-07 2008-11

Thriving 23.58% 31.16% 31.06% 19.68%
Surviving 44.28 26.91 66.04 18.67



loans, the pre-crisis difference was even more stark (66.04 percent for surviving banks versus
31.06 percent for thriving banks). Once the crisis hit, loan growth for the surviving banks fell
dramatically to 18.67 percent while loan growth for the thriving banks fell moderately to 19.68
percent. This pattern is consistent with our interview evidence (presented later in this article)
that the thriving banks exercised a comparatively conservative growth strategy during good times
and were able to capitalize on the mistakes of their competitors during bad times. The pattern is
also consistent with the findings of Kiser, Prager, and Scott (2012) that small banks with ratings
downgrades from 2007-10 had significantly lower rates of growth in small loans to businesses
than banks that maintained healthy ratings. 

Table 6 presents averages of several attributes for thriving banks and surviving banks over
the 24 quarters from 2006:Q1 through 2011:Q4.2 Compared with the surviving banks, the thriv-
ing banks were

• smaller (a higher percentage had total assets less than $100 million),
• more rural (a smaller percentage were headquartered in metropolitan statistical areas

[MSAs]),
• less “loaned up” (i.e., had lower total loans-to-total assets ratios),
• less concentrated in commercial real estate (CRE),
• much less concentrated in construction and land development loans,
• slightly more concentrated in 1- to 4-family property mortgages held in their portfolio,
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Table 6

Selected Ratios for Thriving Versus Surviving Banks

Thriving banks Surviving banks 
Attribute (N = 702) (N = 4,525)

Less than $100 million in assets 50.5% 39.6%
In an MSA 57.7 67.5
Total loans/Total assets 54.4 65.0
CRE/TL 23.3 34.4
CLD/TL 4.6 8.3
Nonfarm nonresidential/TL 17.4 23.8
Multifamily/TL 1.0 1.9
Farmland-secured/TL 11.4 7.8
1- to 4-Family property–secured/TL 24.4 23.8
HELOC/TL 1.2 2.5
C&I/TL 13.7 14.4
Consumer/TL 10.5 7.6
Agricultural/TL 14.1 8.2
All other loans/TL 1.2 0.9
Core deposits/Total deposits 83.0 80.7

NOTE: Data are for U.S. community banks with less than $10 billion in assets. All differences are statistically significant at
the 1 percent level. C&I, commercial and industrial; CLD, commercial and land development; HELOC, home equity line of
credit; TL, total loans. 



• slightly less concentrated in commercial and industrial loans, 
• more concentrated in consumer loans,
• more concentrated in agricultural loans, and
• more reliant on core deposits.

One reason the thriving banks were less likely than the surviving banks to be headquartered
in an MSA is the good performance of agricultural loans during our sample period. There is no
guarantee that the good performance of agricultural loans will continue in the future. To limit
the influence of agricultural loans on the comparisons between thriving and surviving banks,
Table 7 examines the differences between the attributes in Table 6 separately for urban commu-
nity banks and rural community banks not classified as “agricultural” banks. The nonagricultural
rural thriving banks and rural surviving banks in Table 7 had ratios of agricultural loans to total
loans less than 25 percent. (Banks with ratios of agricultural loans to total loans of 25 percent or
higher are identified as agricultural banks.)

As shown in Table 7, the patterns within these demographic classes are remarkably similar
to the results in Table 6. That is, among urban banks as a group and among nonagricultural rural
banks as a separate group, the same factors tend to lead to better long-term health. 

The results in Table 7 also indicate that, compared with the thriving urban banks, the thriv-
ing rural banks were
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Table 7

Selected Ratios for Thriving Versus Surviving Banks

U.S. nonagricultural 
U.S. urban banks rural banks

Thriving banks Surviving banks Thriving banks Surviving banks 
Attribute (N = 408) (N = 3,047) (N = 115) (N = 764)

Less than $100 million in assets 40.8% 31.7% 47.2% 43.9%
Total loans/Total assets 55.2 66.3 52.3 62.6
CRE/TL 28.8 39.8 24.3 31.4
CLD/TL 6.3 10.0 3.7 7.0
Nonfarm nonresidential/TL 20.9 27.0 19.3 22.8
Multifamily/TL 1.3 2.4 0.7 1.2
Farmland-secured/TL 8.5 5.4 7.2 5.7
1- to 4-Family property–secured/TL 25.9 24.0 33.9 30.9
HELOC/TL 1.8 3.1 0.7 1.9
C&I/TL 14.4 14.6 13.2 14.2
Consumer/TL 10.0 6.8 14.1 10.8
Agricultural/TL 9.1 5.1 5.0 3.7
All other loans/TL 1.2 0.8 1.0 1.1
Core deposits/Total deposits 83.5 80.4 81.5 79.7

NOTE: Data are for U.S. urban and nonagricultural rural banks with less than $10 billion in assets. All differences except “All
other loans/TL” are statistically significant at the 1 percent level. C&I, commercial and industrial; CLD, commercial and land
development; HELOC, home equity line of credit; TL, total loans. 



• smaller,
• less “loaned up,”
• less concentrated in CRE,
• more concentrated in consumer loans, but
• similarly reliant on core deposits.

The same differences hold between urban surviving banks and rural surviving banks.
Of course, a large part of good performance stems from measures of management quality

and the local economic condition of the communities in which banks provide their services,
both of which are difficult to quantify. To provide insight into these complex measures among
banks, we studied examination reports for a sample of thriving banks and found several recur-
ring themes. In general, thriving banks

• had a strong and localized customer service focus with high community visibility,
• operated in a thriving (i.e., growing) community,
• practiced forward-looking risk management with an eye toward long-term bank 

performance,
• demonstrated balance between growth objectives and risk level, and
• had patient and conservative ownership operating with the belief that returns on invest-

ment should be attractive but not necessarily spectacular.

For the factors examined, the differences between thriving and surviving banks have proven
remarkably robust to the various definitions and sample splits.3 The results in Tables 6 and 7
indicate that the composition of balance sheets, including relatively low ratios of loans to assets
and relatively high reliance on core deposits, affects the performance of banks. Comments in
examination reports indicate that thriving banks benefit from strong communities and com-
munity relationships, conservative underwriting, and good product structure.

INSIGHTS FROM INTERVIEWS WITH LEADERS OF THRIVING BANKS 
In this second phase of our study, we use our findings from the statistical analysis of thriving

and surviving banks and descriptions of thriving banks in examination reports to develop sur-
vey questions. Specifically, we ask senior bank management about the reasons for their bank’s
success. In addition, we compare our experience with the experiences of other researchers who
have interviewed successful community bankers to investigate the reasons for their success.
Researchers can gain insight into the determinants of bank success by interviewing leaders of
community banks with consistently good performance. 

Study by the Federal Reserve Bank of Kansas City

Myers and Spong (2003) conducted telephone interviews with the leaders (generally the
presidents) of ten high-performing community banks in communities with relatively slow eco-
nomic growth located within the Kansas City Federal Reserve District. They studied a variety of
banks, from small banks with total assets as low as $15 million to banks with established networks
of branches in surrounding areas that had grown to between $100 million and $200 million in

Gilbert, Meyer, Fuchs

Federal Reserve Bank of St. Louis REVIEW March/April  2013 125



total assets. Myers and Spong’s (2003) focus is somewhat different from ours: They investigated
the factors that helped community banks thrive in slow-growing communities, whereas we focus
on the factors that helped community banks thrive during a severe financial crisis and economic
recession. 

Myers and Spong (2003) identify slower-growing market areas as counties with growth in
per capita personal income in the lowest quartile of all counties in Kansas City Federal Reserve
District states from 1990 to 2000. Most of these slower-growth counties were located in rural
areas, especially areas far from larger cities or more scenic amenities. The authors identify the
high-performing community banks in these slower-growth counties as those with average returns
on equity from 1999 to 2001 in the highest quartile of all banks in Kansas City District states.

Myers and Spong (2003) conducted telephone interviews with a senior officer at each high-
performing bank to derive insights into the keys to their success beyond those they could derive
from financial statements and examination reports. The senior officers emphasized customer
service as a key to their success. They maintained customer loyalty by keeping fees low. Officers
at each of the 10 banks stressed asset quality as a key principle in their business plans and, in
many cases, the most important factor in their success. Many of the leaders also cited efficient
operations as a key to their success. Some bankers stressed the importance of using technology
to keep operating costs low.

Study by the Federal Reserve Bank of Richmond

Brastow et al. (2012) conducted interviews with the leaders of nine state member banks in
the Richmond Federal Reserve District to investigate how their banks remained in good finan-
cial condition during the recent financial crisis. The focus of their study is very similar to ours.
They identified “healthy banks” as those with CAMELS ratings of 1 or 2 in 2007:Q2 that main-
tained ratings of 1 or 2 through 2010:Q1. They chose supervisory ratings rather than specific
financial ratios as indicators of healthy banks because the composite CAMELS rating captures a
bank’s overall financial condition plus an assessment of its management. All institutions inter-
viewed were community banks, but their total assets for 2010:Q3 ranged from about $150 mil-
lion to almost $4 billion, with a mean of $1.5 billion. 

Brastow et al. (2012) emphasize the following points in their summary of the interviews.

• Commitment to conservative lending principles. Perhaps the most widely reported charac-
teristic of the healthy bank sample was that significant time and resources were devoted
to monitoring credit quality. The CEOs generally attributed their low levels of delinquent
loans to detailed and careful underwriting and credit administration.

• Presence of veteran senior management, coupled with a supportive and engaged board of
directors.

• Emphasis on relationship banking based on detailed knowledge of their markets and cus-
tomers. The healthy banks appeared to have a good understanding of the behavior of
their customers, their customers’ businesses, and their local markets. In contrast, the
healthy banks were reluctant to participate in markets or offer products they did not
understand.

• Detailed underwriting and credit policies. Some of the healthy banks had relatively high
concentrations in CRE lending but avoided the problems of other banks with high con-
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centrations of their loans in this category through detailed underwriting and credit
administration policies. 

Interviews by the Federal Reserve Bank of St. Louis 

This section summarizes common themes revealed in our telephone interviews with leaders
of a sample of thriving banks; the interview period began in April and ran through July of 2012.
Table 8 lists the questions used as a guide for our conversations with leaders of 28 thriving banks.
Table 9 shows the asset size ranges of the 28 banks. Table 10 lists the 19 states in which banks
had their headquarters.

A common theme among several respondents was that their bank’s good performance was
due more to actions taken before the recent financial crisis than to any actions taken during the
crisis. For example, the thriving banks did not vary from the policies and procedures established
years earlier, even as other banks were seeking higher returns based on inflated asset values.
Some bankers were quite candid in attributing part of their success to being in the right place at
the right time. In some cases, banks benefited from booming farmland, commodity, or energy
prices. Most bankers insisted, however, that in their underwriting they did not assume that high
land and commodity prices would last forever.

The following summarizes the common themes among thriving community banks through -
out the nation.
Conservative Lending Principles.All bankers emphasized conservative lending principles

as a key to their success. A common theme in the interviews was that thriving banks were doing
the things they understood. Most thriving banks interviewed limited their lending or other
activities to their own communities. All bankers emphasized avoiding opportunities for which
they did not have expertise. Some bankers mentioned losing business to competitors before the
recent financial crisis because competitors were relaxing their lending standards. Several bankers
mentioned maintaining minimum down payment percentages for loans while competitors were
cutting down payments required of their borrowers. This emphasis on conservative lending
principles is not surprising given that respondents were talking to staff members of a bank super-
visory agency. The supervisory ratings of these banks and their general performance during
recent years, however, are consistent with an emphasis on conservative lending principles. 

Some bankers mentioned the work of their loan committees in maintaining high lending
standards. One banker mentioned that the bank does its own underwriting of credit risk rather
than relying on credit scores in making lending decisions. Another banker said that the bank
identifies loans that are past due for five days or more and acts quickly to deal with problems of
delinquent loans. The conservative lending principles for this bank include dealing with problems
quickly. Most bankers interviewed also discussed the importance of learning from loans they
ultimately had to charge off. One bank in particular required its lenders to review all charged-off
loans, reassess the fundamentals of the loan at the time it was made, and communicate with
management whether they would still make that loan today based on those fundamentals.

Not surprisingly, these conservative principles led to low levels of nonperforming loans and
loan losses relative to peer levels. Despite this good performance, many of these thriving banks
maintained a high allowance for loan and lease losses (ALLL), in some cases several times the
amount of their nonperforming assets. Several bankers mentioned they maintained the bank’s
ALLL at the highest defensible level to provide maximum cushion for unanticipated loan losses.
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Table 8

Questions Asked of the Leaders of Thriving Banks During Telephone Interviews

1. How were you able to keep up your good performance during the crisis? 

2. What was the greatest obstacle that you had to overcome?

3. Do you plan to do anything differently as the economy improves?

4. How competitive do you perceive your local banking market to be, and what kinds of businesses do you see as your main 
competitors?

5. How much weight do you put on local (or regional or national) economic conditions when making a loan decision?

6. Given the demographics and other market conditions in your community, do you place a higher value on growing your 
bank or on maintaining stability?

7. How has your management or ownership structure helped or hurt you during the downturn?

8. What risks do you see on the horizon?

9. What opportunities do you see on the horizon? 

Table 9

Asset Size of Banks Interviewed

Asset size No. of thriving banks

$1 to $10 billion 2
$300 million to $1 billion 6
$100 to $300 million 10
$50 to $100 million 5
Up to $50 million 5
Total 28

NOTE: Total assets as of December 31, 2011.

Table 10

Location of the Headquarters of the Thriving
Banks Interviewed

No. of thriving banks
State interviewed

Arkansas 1
Colorado 1
Illinois 1
Indiana 1
Iowa 1
Kansas 3
Kentucky 2
Louisiana 1
Michigan 1
Minnesota 1
Missouri 2
Nebraska 1
New York 1
Oklahoma 2
Oregon 1
South Dakota 1
Tennessee 1
Texas 5
Wisconsin 1
Total 28



Another “conservative” lending principle many bankers practiced either intentionally or
serendipitously was avoiding the purchase of preferred shares of Fannie Mae and Freddie Mac.
When these two government-sponsored enterprises were taken into government conservator-
ship in the fall of 2008, the prices of their preferred shares fell to fractions of the prices many
banks had paid for them. Many small- and medium-sized banks bought these shares as a per-
ceived safe haven investment in the face of severe stress in the financial markets. 
The Importance of Management and Staff. In the interviews, the leaders of the thriving

banks often emphasized their management teams. Some bankers focus on attracting staff from
the geographic areas they serve, so their staff will know the communities they serve and will be
known by the bank’s customers. Some of the thriving banks have been managed by members of
the same family for several generations and benefit from this depth of experience and stability
in senior management. As well, this family-based structure may include a strong incentive to
limit risk so the bank can be passed on to the next generation.

Another common theme among leaders of thriving banks was the importance of the “soft
skills” of their staff. Several bankers went so far as to suggest that they would hire someone with
great interpersonal skills over someone with a strong banking background and poor interper-
sonal skills. Many bankers also mentioned an attempt to gauge the character of job candidates
and identified potential employees based on their experiences and interactions with them while
they were working in other industry sectors in their communities.

Most leaders of thriving banks mentioned the importance of all staff members staying active
in their communities. They discussed how the relationships built by their employees’ community
service efforts outside the bank increase bank business by creating relationships based on trust
and serving community needs. One banker said his bank does not offer some services because
of concern about how those services could affect their reputation in the community. Specifically,
the bank does not offer (i) home equity loans because such loans may cause financial trouble for
some customers who use this option and (ii) overdraft protection for transactions accounts
with high fees for nonsufficient funds.
Ownership Structure and Boards of Directors.Most thriving community banks were 

C corporations, although some were S corporations.4 A common statement among management
at thriving banks was that bank shareholders should be involved in the operation of the bank as
staff or as customers and board members. Most thriving institutions were closely held, and
respondents believed that the balance between management and the board was crucial. Many
bankers stated their appreciation for board member involvement in helping to increase bank
business and holding management accountable. They also discussed the importance of having
board members who know that their task is not to “run the bank.” Ownership of the shares of
one bank involves an employee stock ownership plan. In addition, modest expectations by
directors and shareholders for return on their shares in the bank are important for ensuring that
the incentives of bank staff are skewed in the direction of limiting risk, thereby avoiding actions
to reach for yield by moving into areas outside a bank’s core expertise.
Distinct Business Plans of the Thriving Banks. The telephone interviews helped us under-

stand the business plans that made it possible for individual banks to succeed in their markets.
The banks interviewed are substantially different from each other, and these differences extend
beyond asset size. This following text highlights some of these differences.
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Operating Expense Ratios. Some of the thriving banks had relatively high ratios of operating
expense to total assets, whereas others had relatively low operating expense ratios. The leader of
one bank explained that it had relatively high ratios of operating expense to total assets because
the bank emphasizes customer service. In 2011 the operating expense ratio of this bank was in
the top 10 percent among its peer banks, but the ratio of pretax operating income to total assets
of this bank was in the top 30 percent among its peers.5 Other banks had relatively high operat-
ing expense ratios because they incurred part of their operating expense by generating relatively
high non-interest income.

Other banks had relatively low operating expense ratios compared with their peers. Some
bankers emphasized limited investment in their facilities, including fewer offices than some
competitors in their market areas. Several bankers mentioned a focus on using technology to
serve customers and control costs.

Non-Interest Income. The telephone interviews provided information about the sources of
non-interest income of some of the thriving banks that we could not have learned from their
financial statements. The following list provides examples of sources of non-interest income
that substantially boost the earnings of some of the thriving banks interviewed.

• One banker told us that his bank derives substantial non-interest income by offering
accounts receivable services to businesses in its geographic area. The non-interest income
of this bank in 2011 was about 1 percent of its average assets, placing it in the top 10 per-
cent among its peer banks.

• A bank with less than $50 million in total assets as of December 2011 derives substantial
non-interest income by originating and selling loans. Non-interest income of this bank
in 2011 was over 2 percent of its average assets, placing it in the top 3 percent among its
peer banks.

• A bank with less than $100 million in total assets earns substantial non-interest income
by offering trust services and counting the currency for a local casino. The ratio of non-
interest income to total assets for this bank in 2011 was over 1.3 percent of its average
assets, placing it among the top 4 percent among its peer banks. 

• One community bank generates non-interest income in the form of fees earned by pro-
viding temporary financing for residential mortgage loans originated by brokers located
throughout the nation. This bank earned non-interest income in 2011 that was about 3
percent of its average assets, placing it in the top 3 percent among its peer banks.

Table 6 indicates that the thriving banks as a group have higher ratios of core deposits to
total deposits than the surviving banks. Banks tend to pay lower interest rates on core deposits
than other types of deposits. Several, but not all, of the thriving banks had relatively low ratios
of interest expense to total assets. One banker said that the interest expense of his bank reflected
the local population of senior citizens, who carefully monitor certificate of deposit rate alterna-
tives. This bank offers relatively high interest rates on certificates of deposit to retain these cus-
tomers’ business. In contrast, the banks with relatively low interest expense ratios tend to have
deposit liabilities concentrated in demand deposits and money market accounts.

Some of the thriving banks had relatively high concentrations of their assets in CRE, a cate-
gory of lending that created serious problems at other banks.6 These thriving banks maintained
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good performance through strong risk controls and thus avoided the serious problems associated
with CRE lending risk that plagued other banks with weaker controls. One leader of such a bank
said that they pursue “structured and disciplined credit policies” in their lending decisions. The
“trick” to CRE lending at one of the thriving banks was summarized as follows: CRE lending
should be limited to local (i.e., in-market), owner-occupied properties. Table 6 indicates, however,
that the thriving banks as a group had lower exposure to CRE loans than the surviving banks.

Capital ratios varied substantially among the thriving banks. One thriving bank had a Tier
1 leverage ratio of about 25 percent in 2011. In contrast, another bank had a Tier 1 capital-to-
total assets ratio near the bottom of the distribution among its peer banks. This second bank,
however, had a supervisory rating of 1 on the capital component of its composite CAMELS rating
because it had assumed little risk; about 45 percent of the bank’s assets were invested in Treasury
and agency securities.

Comparison of Interviews of the Thriving Banks with the Kansas City and Richmond
Fed Studies 

Many comments in the section on our telephone conversations with thriving banks are
similar to the conclusions of the two other Fed studies. One exception involves the observation
by the staff of the Kansas City Fed that the banks that performed well in slow-growth counties
had relatively low operating costs. This statement is true for some, but not all, of the thriving
banks we interviewed. The business plans of some of the thriving banks involve relatively high
operating costs, which they incur by providing enhanced service for their customers or paying
the expenses incurred in providing services that generate non-interest income. 

Our telephone interviews with the leaders of thriving banks confirm a conclusion of the
Richmond Fed study: Through detailed underwriting and credit administration policies, some
healthy banks were able to specialize in CRE lending and yet avoided the large losses of other
banks that specialized in this category of lending.

Implications for Analysis of Operations of All Thriving Banks 

Interviews with the leaders of the sample of thriving banks provide insight into their busi-
ness plans. The interviews indicate that community banks can thrive with a wide variety of busi-
ness plans. For this reason, our analysis of the performance of all of the thriving banks in the
nation focuses on their diversity, rather than on a search for a unique formula for operating a
successful community bank. The good news for the community bank model is that many com-
munity banks retained the highest supervisory rating during recent years while operating in
geographic areas where other community banks became problem banks or failed.

EVIDENCE OF DIVERSITY AMONG ALL THRIVING BANKS
While our telephone interviews provide valuable insight into the operations of a small num-

ber of the thriving banks, this section presents information based on the performance of all 702
thriving banks in the nation (the third phase of our study). We examined the operating charac-
teristics of these thriving banks relative to their peers in the Uniform Bank Performance Report
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(UBPR).7 Table 11A provides the criteria for assigning banks to the peer groups in the UBPR.
The remaining sections of Table 11 present the percentages of thriving banks in each peer group
that were in the lowest and highest quartiles among their peer banks in 2011 for various operat-
ing characteristics. 

Table 11B indicates that a relatively high ratio of interest income to total assets is not one of
the characteristics that distinguish the thriving banks from their peers. About 36 percent of the
thriving banks were in the lowest quarter of the distributions among peers in 2011, whereas only
about 16 percent were in the highest quarter of the distributions. In all 15 peer groups, the per-
centage of thriving banks in the lowest 25 percent of each group is higher than the percentage in
the top 25 percent of each group. That is, differences in asset size, locations in rural or urban
areas, or number of offices do not alter the conclusion. The results in Table 11B are consistent
with the finding in Table 6 that, on average, the thriving banks had lower ratios of loans to assets
than the surviving banks. Because the interest rates on bank loans tend to be higher than the
yields on other bank assets, lower ratios of loans to assets tend to be associated with lower ratios
of interest income to total assets.

Many of the thriving banks also have relatively low ratios of interest expense to total assets:
Table 11C indicates that 42 percent of the thriving banks were in the lowest quarter of the dis-
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Diversity in Operating Characteristics Among the Thriving Banks

Table 11A

Criteria for Assigning Banks to Peer Groups in the UBPR

Offices in urban 
Peer group no. Total assets or rural areas No. of offices

1 More than $3 billion Either Any 
2 $1 to $3 billion Either Any 
3 $300 million to $1 billion Either Any 
4 $100 to $300 million Urban 3 or more
5 $100 to $300 million Rural 3 or more
6 $100 to $300 million Urban 2 or fewer
7 $100 to $300 million Rural 2 or fewer
8 $50 to $100 million Urban 3 or more
9 $50 to $100 million Rural 3 or more
10 $50 to $100 million Urban 2 or fewer
11 $50 to $100 million Rural 2 or fewer
12 Up to $50 million Urban 2 or more
13 Up to $50 million Rural 2 or more
14 Up to $50 million Urban 1
15 Up to $50 million Rural 1

NOTE: This table presents information about the distribution of thriving banks among their peers in the UBPR in 2011:Q4,
based on various operating characteristics. The following tables for each operating characteristic present the number of
thriving banks and the percentage of these banks in the top 25 percent and the lowest 25 percent of the distribution
among peer banks.
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Table 11B

Interest Income Divided by Total Assets

No. of Percentage of Percentage of 
Peer group No. thriving banks thriving banks thriving banks 
from UBPR in peer group in lowest 25 percent in top 25 percent

1 7 28.57 14.29
2 28 42.86 21.43
3 102 29.41 16.67
4 46 26.09 21.74
5 120 39.17 16.67
6 27 51.85 11.11
7 72 34.72 9.72
8 10 30.00 0.00
9 24 33.33 16.67
10 31 41.94 12.90
11 93 35.48 19.35
12 7 42.86 28.57
13 24 37.50 12.50
14 30 40.00 26.67
15 81 35.80 14.81
Total 702 35.90 16.38

Table 11C

Interest Expense Divided by Total Assets

No. of Percentage of Percentage of 
Peer group No. thriving banks thriving banks thriving banks 
from UBPR in peer group in lowest 25 percent in top 25 percent

1 7 42.86 14.29
2 28 42.86 7.14
3 102 46.08 8.82
4 46 39.13 13.04
5 120 43.33 10.83
6 27 66.67 3.70
7 72 41.67 6.94
8 10 40.00 0.00
9 24 45.83 8.33
10 31 45.16 19.35
11 93 41.94 8.60
12 7 28.57 14.29
13 24 54.17 4.17
14 30 36.67 13.33
15 81 29.63 22.22
Total 702 42.45 10.97
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Table 11D

Non-Interest Income Divided by Total Assets

No. of Percentage of Percentage of 
Peer group No. thriving banks thriving banks thriving banks 
from UBPR in peer group in lowest 25 percent in top 25 percent

1 7 14.29 57.14
2 28 10.71 28.57
3 102 6.86 33.33
4 46 15.22 21.74
5 120 15.00 30.83
6 27 14.81 29.63
7 72 22.22 23.61
8 10 20.00 20.00
9 24 20.83 29.17
10 31 12.90 22.58
11 93 27.96 29.03
12 7 28.57 0.00
13 24 16.67 33.33
14 30 16.67 33.33
15 81 35.80 17.28
Total 702 18.95 27.49

Table 11E

Non-Interest Expense Divided by Total Assets

No. of Percentage of Percentage of 
Peer group No. thriving banks thriving banks thriving banks 
from UBPR in peer group in lowest 25 percent in top 25 percent

1 7 57.14 14.29
2 28 39.29 14.29
3 102 38.24 15.69
4 46 52.17 6.52
5 120 41.67 10.83
6 27 55.56 7.41
7 72 36.11 15.28
8 10 70.00 0.00
9 24 33.33 8.33
10 31 70.97 6.45
11 93 41.94 10.75
12 7 85.71 0.00
13 24 50.00 8.33
14 30 40.00 13.33
15 81 55.56 6.17
Total 702 45.58 10.68
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Table 11F

Income before Taxes and Extraordinary Items Divided by Total Assets

No. of Percentage of Percentage of 
Peer group No. thriving banks thriving banks thriving banks 
from UBPR in peer group in lowest 25 percent in top 25 percent

1 7 0.00 85.71
2 28 3.57 53.57
3 102 0.00 62.75
4 46 0.00 76.09
5 120 0.83 50.83
6 27 0.00 66.67
7 72 8.33 43.06
8 10 0.00 70.00
9 24 4.17 58.33
10 31 0.00 58.06
11 93 7.53 40.86
12 7 0.00 57.14
13 24 0.00 54.17
14 30 6.67 46.67
15 81 9.88 43.21
Total 702 3.70 53.13

Table 11G

Tier 1 Leverage Ratio

No. of Percentage of Percentage of 
Peer group No. thriving banks thriving banks thriving banks 
from UBPR in peer group in lowest 25 percent in top 25 percent

1 7 57.14 14.29
2 28 28.57 17.86
3 102 17.65 38.24
4 46 8.70 30.43
5 120 17.50 40.83
6 27 7.41 40.74
7 72 26.39 34.72
8 10 20.00 50.00
9 24 16.67 45.83
10 31 12.90 58.06
11 93 21.51 38.71
12 7 28.57 57.14
13 24 20.83 41.67
14 30 13.33 36.67
15 81 13.58 44.44
Total 702 18.23 39.17



tributions. In contrast, 11 percent of the thriving banks were in the highest quarter of the distri-
butions for this ratio.

Our telephone interviews indicated the importance of non-interest income for some thriv-
ing banks. Table 11D, however, indicates that overall, the ratios of non-interest income to total
assets for thriving banks are similar to those of their peers: 27 percent in the highest quarter and
19 percent in the lowest quarter. 

Table 11E illustrates the importance of relatively low operating expense for a majority of the
thriving banks: Overall, the ratio of non-interest expense to total assets was in the lowest quarter
of the distribution for 46 percent of thriving banks. And yet, this ratio was in the highest quarter
of the distribution for 11 percent of thriving banks, illustrating the diversity among the thriving
banks. In each of the 15 peer groups, however, the percentage of thriving banks with non-interest
expense ratios in the lowest 25 percent among peer banks is higher than the percentage in the
top 25 percent. Overall, relatively low operating expense is a general characteristic of most of
the thriving banks across asset size and urban or rural location.

Thriving banks tended to have higher ratios of income before taxes and extraordinary items
divided by total assets than their peers. We use pretax income as the measure of profitability
because some of the thriving banks are organized as subchapter S corporations (income tax paid
by owners, not the banks), whereas others are not.8 Table 11F indicates that 53 percent of the
thriving banks had ratios of pretax income to total assets in the highest quarter of the distribu-
tions; this measure of profitability was in the lowest quarter for only 4 percent of the thriving
banks. This pattern of high ratios of pretax income to total assets holds for thriving banks in
each of the 15 peer groups. 

The thriving banks tended to have higher capital ratios than their peers, but there is sub-
stantial diversity among the thriving banks with regard to capital ratios. Table 11G indicates
that 39 percent of thriving banks had Tier 1 leverage ratios in the highest quarter of the distri-
butions, but 18 percent of the thriving banks had ratios in the lowest quarter of the distributions.
The information from the telephone interviews indicates that the thriving banks with relatively
low Tier 1 leverage ratios tended to assume relatively low credit risk.

Many of the thriving banks had relatively high concentrations in CRE. Because of concern
that the loans of many banks were becoming too concentrated in CRE, the federal bank super-
visory agencies issued guidelines in December 2006 for concentrations in this area of lending.9
Under these guidelines, banks were flagged for special attention if commercial real estate loans
exceeded 300 percent of risk-based capital or construction and land development loans exceeded
100 percent of risk-based capital.

Of the 702 thriving banks, 16 percent had concentrations in CRE that exceeded the federal
supervisory guidelines at some point during the 2006:Q1–2011:Q4 period. Nevertheless, these
banks maintained composite CAMELS ratings of 1 throughout this period. These observations
indicate that the thriving banks as a group did not avoid the problems of other banks through
relatively low exposures to CRE. Instead, these thriving banks were able to successfully manage
the risks inherent in CRE lending. 

We focus more closely on 39 of the thriving banks that exceeded one or both of these guide-
lines by 50 percent or more in at least one quarter during the 2006:Q1–2011:Q4 period. That is,
for these banks CRE loans exceeded 450 percent of risk-based capital or construction and land
development loans exceeded 150 percent of risk-based capital.
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Table 12A presents information about these 39 thriving banks with relatively high concen-
trations in CRE loans. They tended to be among the larger thriving banks; 87 percent of these
banks had assets above $100 million as of December 31, 2011, compared with 58 percent for all
thriving banks. These banks were headquartered in 14 states but concentrated in Texas and
Louisiana (Table 12B). Supervisory ratings of these 39 banks on asset quality are relevant for
determining whether examiners were critical of the quality of these CRE loans. For 17 of the 39
banks, the component of the CAMELS rating for asset quality was 1 in each examination from
2006 through 2011, and the lowest rating on asset quality was 2 for the other 22 banks. Despite
these high concentrations in CRE, the bankers for these 39 thriving banks demonstrated a deep
knowledge of these “concentrated” lines of business and had robust risk management controls
in place in case their niche business line underperformed. 

CONCLUSION
The goal of our investigation was to determine what could be learned about the future via-

bility of U.S. community banks by examining the performance of community banks in recent
years. We viewed the recent financial crisis and subsequent slow economic recovery as a real-
world stress test for the community bank business model. If we were to focus on the number of
banks that failed or became problem banks, the results would raise serious questions about the
future viability of community banks. We focused, instead, on what we could learn from the
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Thriving Banks with Relatively High Concentration in 
Commercial Real Estate Loans

Table 12A

Size Distribution of Total Assets for Thriving Banks

Asset size No. of thriving banks

$1 to $10 billion 7
$300 million to $1 billion 11
$100 to $300 million 16
$50 to $100 million 5
Up to $50 million 0
Total 39

NOTE: Total assets as of December 31, 2011. This table presents
information for the 39 thriving banks that exceeded one or both of
the following ratios in at least one quarter from 2006:Q1 through
201:Q4: (i) commercial real estate loans that exceeded 450 percent
of risk-based capital or (ii) construction and land development loans
that exceeded 150 percent of risk-based capital.

Table 12B

Locations of the Thriving Banks in Table 12A

State No. of banks

Arkansas 2
Illinois 1
Iowa 1
Kansas 2
Louisiana 7
Massachusetts 1
Minnesota 2
Missouri 4
Nebraska 3
New Mexico 1
Oklahoma 3
Texas 10
Vermont 1
Virginia 1
Total 39



experience of community banks that performed well during recent years. The results of this
investigation offer insights into the nature of the business plans that allowed many community
banks to remain successful during a financial crisis and major recession. 

We identified thriving community banks as those in organizations with total assets less
than $10 billion that maintained the highest supervisory rating (a composite CAMELS rating of
1) for the years 2006 through 2011. In the first phase of our analysis, we examined the size and
geographic distribution of the 702 banks that met these criteria and investigated the character-
istics that distinguished the thriving banks from surviving banks (the community banks that
did not fail or merge out of existence during these years but did not qualify as thriving banks).
In the second phase of our project, we used our findings from the comparisons of thriving and
surviving banks to design a plan for interviewing leaders of a sample of the thriving banks. We
conducted telephone interviews with leaders of 28 of the thriving banks to ask about the keys to
their success. In the third phase, we used insights into the business plans of the thriving banks
interviewed to examine various thriving bank characteristics, including interest income, inter-
est expense, operating income, capital ratios, and CRE concentrations.

Our analysis implies there is a role for community banks in our nation’s financial system in
the future. The community banks that prosper in the future will have characteristics similar to
those of the thriving banks interviewed: strong commitments to maintaining standards for risk
control in all economic environments and business plans that work for their individual markets. 

We recognize, however, that the results of our analysis are shaped by the economic environ-
ment of our sample period: 2006 through 2011. The characteristics of banks that meet the criteria
for thriving banks would tend to be somewhat different if the analysis covered other years. For
example, during our sample period, a concentration in agricultural lending had a statistically
significant impact on whether a bank was a thriving bank. Given the increases in land prices and
agricultural product prices in recent years, a positive association between agricultural lending
and community bank performance is not surprising. If we were to conduct this study with data
from the 1980s, however, we would tend to observe the opposite case: Concentrations in agri-
cultural lending were sources of weakness. Also, given the poor performance of banks with high
concentrations of CRE during the recent financial crisis (a source of strength for community
banks before 2006), it is important to view our results in the context of the period used for this
study. In addition, a more forward-looking analysis of the future of community banking in the
United States would take into account many additional factors, particularly the cost of regulatory
compliance under the Basel III international capital accords and under the Dodd-Frank Act
when fully implemented.
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NOTES
1 The date for the end of the financial crisis would be slightly different if we focused on the Term Asset-Backed
Securities Loan Facility (TALF) rather than the Commercial Paper Funding Facility. Through the TALF, the Federal
Reserve extended credit to investors in highly rated asset-backed securities and commercial mortgage-backed secu-
rities. The TALF opened in March 2009 and closed on June 30, 2010. If we dated the end of the financial crisis as June
30, 2010, the period from that date until the end of 2011 would cover the 18-month cycle for bank examinations. 

2 For the attribute “Less than $100 million in assets” in Tables 6 and 7, we first calculate the percentage of the 24 quar-
ters that each individual bank had total assets less than $100 million and then calculate the mean of these percent-
ages separately for both the thriving banks and the surviving banks. This method of creating the observations allows
for patterns in which the total assets of a bank rise above or fall below the threshold of $100 million during the 24-
quarter period. We use the same method to calculate the percentages of thriving and surviving banks located in an
MSA. This method allows for situations in which the headquarters of a bank moved into or out of an MSA during the
24-quarter period. The other attributes in Tables 6 and 7 are ratios derived from balance sheets. We use the same
method to average the financial ratios for each bank over the 24-quarter period. 

3 See the appendix for a detailed discussion of several alternative definitions for thriving and surviving banks.

4 Laws vary by state, but in general, an S corporation passes its taxable income or loss directly through to shareholders,
whereas a C corporation pays taxes on the corporate income directly. There are upper limits to the asset size and
number of shareholders for banks wishing to organize as an S corporation.

5 Peer banks in these comparisons are those in the peer groups of the Uniform Bank Performance Report (UBPR)
described in Table 11A.

6 One of the banks interviewed that had a relatively high concentration of loans in CRE is not included in the analysis
of all thriving banks in the nation because it was chartered in 2003. We decided to exclude from the analysis all com-
munity banks chartered after 2001 because the operating characteristics of de novo banks tend to be different from
those of banks that have operated for longer periods of time. If we had included the bank chartered in 2003 in the
analysis of all thriving banks, it would have been included in Tables 12A and 12B as one of the thriving banks with
relatively high concentrations of their assets in CRE loans.

7 For more information on the UBPR, see http://www.ffiec.gov/ubpr.htm.

8 See Gilbert and Wheelock (2007) for information on how organization as subchapter S corporations affects banks’
after-tax profits.

9 These guidelines can be found at http://www.federalreserve.gov/boarddocs/srletters/2007/SR0701a2.pdf.
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APPENDIX

Alternative Definitions of “Thriving” and “Surviving”

In this appendix, we explore whether our results are robust to alternative definitions of “thriving” and “surviving.”
In particular, one could argue that banks with CAMELS ratings of 2 (2-rated) should not be included with the
surviving banks but considered separately. One could also argue that these classifications should be based on
the probability of failure or the probability of being downgraded to problem status, rather than the CAMELS
rating from the previous exam. The tables in this appendix show that the basic results in the article are robust
to these alternative specifications.

2-Rated Banks

We define 2-rated banks as banks that fell below a CAMELS rating of 1 (1-rated) at some point between 2006
and 2011 but never fell below a rating of 2. As shown in Tables A1 and A2, the 2-rated banks fit nicely between
the 1-rated banks and the banks with ratings of 3 or worse. The differences are statistically significant in both
directions. In effect, by including them in the surviving banks category, we are diluting the sample, making it
look more like the thriving bank sample. If we were to combine the 2-rated banks with the thriving banks, we
would dilute that sample, making it look more like the surviving bank sample. The fact that the results are con-
sistent with our specification of thriving banks in the text provides confidence that use of another arbitrary
cutoff between thriving and surviving banks would not alter our conclusions.

Probability of Downgrade or Failure

The Federal Reserve System maintains a confidential model called the Supervision and Regulation Statistical
Assessment of Bank Risk (SR-SABR). One part of the model estimates the probability that a given bank will be
downgraded from a CAMELS rating of 1 or 2 to a CAMELS rating of 3, 4, or 5 (i.e., from non-problem status to
problem status). Another part of the model estimates the probability that a given bank will fail within the next
two years. A bank with a CAMELS rating of 1 or 2 will be placed on an official “watch list” if its probability of
downgrade or failure is above a preset threshold for each measure. (Banks with current CAMELS ratings of 3 or
worse are automatically on the watch list.) 
Thus, another natural alternative definition of thriving banks is the group of banks that remained off the watch
list throughout the sample period (i.e., they maintained CAMELS ratings of 1 or 2, with downgrade or failure
probabilities less than the preset thresholds). Tables A3 and A4 show the comparisons for the 1,929 banks that
passed the watch list criterion. Again, the differences are all in the expected direction and all are statistically
significant. 

Thriving Banks Versus 2-Rated Banks Not on the Watch List

A final test involves whether 2-rated banks designated as safe by the SR-SABR model should be included among
the thriving banks. (Recall that our main specification considers a bank thriving if it maintained a CAMELS rating
of 1 throughout the period regardless of its downgrade or failure probabilities.) Tables A5 and A6 compare
these banks with those that slipped to a CAMELS rating of 2 but nevertheless remained off the watch list because
of their favorable SR-SABR ratings. The tables show that the differences are large enough to justify excluding
the 2-rated banks from the thriving bank definition. As discussed previously, one could justify including them
without fundamentally altering the conclusions, so the decision is ultimately a judgment call.
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Table A1

Decision Variables for Three-Way Split of CAMELS Ratings

CAMELS rating

Worse than 1 but 
No worse than 1 no worse than 2 3 or worse 

Attribute (N = 702) (N = 2,560) (N = 1,965)

Less than $100 million in assets 50.5% 43.9% 34.1%
In an MSA 57.7 62.5 74.1
Total loans/Total assets 54.4 62.6 68.1
CRE/TL 23.3 28.3 42.3
CLD/TL 4.6 5.9 11.5
Nonfarm nonresidential/TL 17.4 20.5 28.0
Multifamily/TL 1.0 1.6 2.4
Farmland-secured/TL 11.4 9.5 5.7
1- to 4-family property–secured/TL 24.4 25.4 21.8
HELOC/TL 1.2 2.1 3.0
C&I/TL 13.7 14.3 14.6
Consumer/TL 10.5 8.7 6.0
Agricultural/TL 14.1 10.3 5.5
All other loans/TL 1.2 1.1 0.7
Core deposits/Total deposits 83.0 81.8 79.2

NOTE: Data are for U.S. community banks with less than $10 billion in assets. All differences except “All other loans/TL” are
statistically significant at the 1 percent level. C&I, commercial and industrial; CLD, construction and land development;
HELOC, home equity lines of credit; TL, total loans.

Table A2

Performance Ratios for Three-Way Split of CAMELS Ratings

CAMELS rating

Worse than 1 but 
No worse than 1 no worse than 2 3 or worse 

Attribute (N = 702) (N = 2,560) (N = 1,965)

ROA 1.5% 1.1% 0.4%
ROE 12.7 10.4 3.2
Loan losses/TL 0.1 0.3 0.7
Provisions/TL 0.1 0.2 0.6
Efficiency ratio 61.1 67.3 77.6
NIM 3.7 3.7 3.7
NNIM 1.9 2.2 2.5

NOTE: Data are for U.S. community banks with less than $10 billion in assets. All differences are statistically significant at
the 1 percent level. NIM, net interest margin; NNIM, net non-interest margin; ROA, return on assets; ROE, return on equity. 
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Table A3

Decision Variables for SR-SABR Watch List Status

Watch list status

Not on watch list On watch list 
Attribute (N = 1,929) (N = 3,298)

Less than $100 million in assets 50.8% 35.5%
In an MSA 57.7 71.2
Total loans/Total assets 56.3 67.8
CRE/TL 23.3 38.5
CLD/TL 4.4 9.9
Nonfarm nonresidential/TL 17.4 26.1
Multifamily/TL 1.1 2.2
Farmland-secured/TL 10.9 6.8
1- to 4-family property–secured/TL 26.1 22.7
HELOC/TL 1.5 2.8
C&I/TL 13.6 14.8
Consumer/TL 10.2 6.7
Agricultural/TL 12.9 6.7
All other loans/TL 1.3 0.8
Core deposits/Total deposits 83.4 79.6

NOTE: Data are for U.S. community banks with less than $10 billion in assets. All differences are statistically significant at
the 1 percent level.

Table A4

Performance Ratios for SR-SABR Watch List Versus Non-Watch List Status

Watch list status

Not on watch list On watch list 
Attribute (N = 1,929) (N = 3,298)

ROA 1.3% 0.6%
ROE 11.4 6.0
Loan losses/Total loans 0.1 0.6
Provision expense/Average assets 0.1 0.5
Efficiency ratio 64.4 73.8
NIM 3.6 3.7
NNIM 2.0 2.4

NOTE: Data are for U.S. community banks with less than $10 billion in assets. All differences are statistically significant at
the 1 percent level.



Gilbert, Meyer, Fuchs

Federal Reserve Bank of St. Louis REVIEW March/April  2013 143

Table A5

Decision Variables for 1-Rated Banks Versus 2-Rated Banks Not on Watch List

CAMELS rating/watch list status

1 2/Not on watch list 
Attribute (N = 702) (N = 1,280) Significance

Less than $100 million in assets 50.5% 50.7%
In an MSA 57.7 58.2
Total loans/Total assets 54.4 57.7 ***
CRE/TL 23.3 23.4
CLD/TL 4.6 4.4 ***
Nonfarm nonresidential/TL 17.4 17.5
Multifamily/TL 1.0 1.2 ***
Farmland-secured/TL 11.4 10.7 ***
1- to 4-family property–secured/TL 24.4 26.8 ***
HELOC/TL 1.2 1.6 ***
C&I/TL 13.7 13.6
Consumer/TL 10.5 10.0 ***
Agricultural/TL 14.1 12.3 ***
All other loans/TL 1.2 1.3 **
Core deposits/Total deposits 83.0 83.5 ***

NOTE: Data are for U.S. community banks with less than $10 billion in assets. ** and *** indicate statistical significance at
the 5 percent and 1 percent levels, respectively. 

Table A6

Performance Ratios for 1-Rated Banks Versus 2-Rated Banks Not on Watch List

CAMELS rating/watch list status

1 2/Not on watch list 
Attribute (N = 702) (N = 1,280)

ROA 1.5% 1.2%
ROE 12.7 10.8
Loan losses/Total loans 0.1 0.2
Provision expense/Average assets 0.1 0.1
Efficiency ratio 61.1 66.2
NIM 3.7 3.6
NNIM 1.9 2.0

NOTE: Data are for U.S. community banks with less than $10 billion in assets. All differences are statistically significant at
the 1 percent level.
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Price-Level Targeting and Stabilization Policy

Aleksander Berentsen and Christopher J. Waller

A key objective of modern central banking is to keep inflation low and stable over some
long time horizon. However, central banks are also concerned with stabilizing the real
economy in the short run. Balancing these two objectives is a complex policy task for

central bankers and thus there is an obvious need for economic models to guide central bankers
in making informed policy choices.

After a long period of inactivity, the last decade has seen a tremendous resurgence of research
focusing on how to conduct stabilization policy in the face of temporary shocks when there is a
desire to keep inflation low and stable in the long run. Nearly, all of this work has come from
the New Keynesian (NK) literature that, in the tradition of real business cycle models, constructs
dynamic stochastic general equilibrium models to study optimal stabilization policy. What sep-
arates NK models from real business cycle models is their reliance on nominal rigidities, such
as price or wage stickiness, that allows monetary policy to have real effects. A key policy recom-
mendation coming out of NK models is that “good” monetary policy requires guiding inflation
expectations in an appropriate manner.1 In order to do so, it is often advocated that the central

The authors construct a dynamic stochastic general equilibrium model to study optimal monetary stabi-
lization policy. Prices are fully flexible and money is essential for trade. The authors’ main result is that
if the central bank pursues a price-level target, it can control inflation expectations and improve welfare
by stabilizing short-run shocks to the economy. The optimal policy involves smoothing nominal interest
rates that effectively smooths consumption across states.(JEL E41, E52)
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bank adopt some version of a price-level target or an inflation target. It is still an open question
as to which one is the better targeting approach.

NK models typically are “cashless” in the sense that there are no monetary trading frictions.
Instead, the driving friction is some type of nominal rigidity but there has been considerable
debate as to what nominal object should be rigid (output price, input price, or nominal wage) as
well as how the rigidity occurs (Calvo, Taylor, menu cost).

In this paper, we sidestep the debate over nominal rigidity and take the opposite approach—
we study stabilization policy in a model where all prices are flexible but there are trading frictions
that money overcomes.2 We construct a dynamic stochastic general equilibrium model where
money is essential for trade.3 There are shocks to preferences and technology that, combined
with the monetary friction, give rise to welfare-improving interventions by the central bank.
The existence of a credit sector generates a nominal interest rate that the monetary authority
manipulates in its attempt to stabilize these shocks.

We demonstrate that the critical element for effective stabilization policy is the central bank’s
control of long-run inflation expectations via price-level targeting. By doing so, monetary policy
has real effects even though prices are fully flexible—a prescription similar to that of NK models.
Whereas managing inflation expectations makes a central bank’s stabilization response to aggre-
gate shocks more effective in the NK models, our model makes a much stronger case for manag-
ing expectations—failure to do so makes stabilization policy completely neutral. Thus, the idea
that the central bank needs to “manage inflation expectations” is good advice regardless of
whether or not there are nominal rigidities in the economy.

Stabilization policy in our model works through a liquidity effect. By injecting money, the
central bank lowers nominal interest rates, stimulating borrowing, which leads to higher con-
sumption and production even though prices are perfectly flexible. This works without causing
current inflation because the central bank commits to undo any current monetary injections at
some future date to bring prices back to the long-run price path. By returning to the announced
price path at a specified date, the central bank pins down the real value of money at that date. In
our model, there are agents who sell goods today for cash, which is used for future spending and
consumption. By working backward, sellers today know that the current injection has no future
inflation implications and any money received today has a certain value in the future. Hence,
sellers do not adjust their prices one for one with the injections of cash today. As a result, real
balances increase as do consumption and production. The characteristic feature of the optimal
stabilization policy under price-level targeting is the smoothing of nominal interest rates and
consumption across states.

It is critical that the central bank can commit itself to a price-level path and unravel these
current injections at a future date. If sellers perceive the injections are permanent, then they
anticipate (correctly) that current injections will lead to higher future prices and raise their cur-
rent prices one for one with the injections. This leaves the real value of money unchanged and
there are no real effects from the injections.

We think this is a relevant story for the situation facing the Federal Reserve after the finan-
cial crisis of 2008. Prior to the crisis markets were functioning “normally” with relatively few
frictions regarding needs for liquidity. During 2008-09 crisis, there were substantial liquidity
frictions affecting financial markets, which in turn affected economic performance. In response
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to the appearance of these frictions, the Fed doubled the size of its balance sheet and the stock
of money outstanding. Despite these large injections of liquidity into the system, inflation expec-
tations did not appear to change. Our explanation for this is that agents believed this massive
injection of liquidity was temporary and would be reversed when markets began functioning
“normally.” In short, the Fed would take actions to undo them at a future date. As a result, firms
did not increase their prices and the real value of money increased, which presumably had some
real effect. At the same time, many stories circulated that markets were concerned the Fed would
not unwind these monetary injections in a timely fashion and thus inflation could take off. The
Fed undertook great pains to convince markets that they could unwind these injections when
needed. This description of the monetary policy events of 2009-09 is perfectly consistent with
the policy predictions in our model.

While stabilization policy has been widely studied in NK models, to our knowledge, we are
the first to study it in a modern, micro-founded model with flexible prices. There are other
models with flexible prices and liquidity effects (such as Grossman and Weiss, 1983, and Fuerst,
1992); but in those models only a subset of agents receives injections of cash (borrowers), whereas
in our model, all agents receive injections. This is not a small difference—models in which agents
receive differential amounts of money transfers will clearly have real effects, since there is a
redistribution of resources across agents. We do not employ this redistribution channel in our
environment, yet we still get real effects from monetary injections because of the central bank’s
commitment to a price-level path. Finally, most of the research using the Fuerst model studies
the impact of unexpected innovations of the money supply on nominal interest rates and real
variables. These researchers do not study optimal stabilization policy. In our model, the central
bank fully reveals its state-contingent plan of interventions (and reversals), so agents are not
being “surprised” by policy innovations.

First, we describe the environment. We then derive the first-best allocation. Next we present
agents’ optimization problems, followed by a discussion of the central bank’s stabilization prob-
lem. We discuss the results and follow up with our conclusion. All proofs of the propositions
have not been published due to space limitations but are available in an earlier working paper
available online (Berentsen and Waller, 2009b).

THE ENVIRONMENT
The basic environment is that of Berentsen, Camera, and Waller (2007), which builds on

Lagos and Wright (2005). We use the Lagos-Wright framework because it provides a micro-
foundation for money demand and it allows us to introduce heterogeneous preferences for con-
sumption and production while keeping the distribution of money balances analytically tract able.
Time is discrete and in each period, there are three perfectly competitive markets that open
sequentially.4 Market 1 is a credit market, while markets 2 and 3 are goods markets. There is a
[0, 1] continuum of infinitely lived agents and one perishable good produced and consumed by
all agents. 

At the beginning of the period, agents receive a preference shock such that they either con-
sume, produce, or neither in the second market. With probability n an agent consumes, with
probability s he produces, and with probability 1 − n − s he does neither. We refer to consumers
as buyers and producers as sellers.
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In the second market, buyers get utility eu(q) from q > 0 consumption, where e is a preference
parameter and u¢(q) > 0, u¢¢(q) < 0, u¢(0) = +�, and u¢(�) = 0. Furthermore, we impose that the
elasticity of utility e(q) = is bounded. Producers incur utility cost c(q)/a from producing q

units of output, where a is a measure of productivity. We assume that c¢(q) > 0, c¢¢(q) ≥ 0, and
c¢(0) = 0.

Following Lagos and Wright (2005), we assume that in the third market all agents consume
and produce, getting utility U(x) from x consumption, with U¢(x) > 0, U¢(0) = �, U¢(+�) = 0,
and U¢¢(x) ≤ 0.5 Agents can produce one unit of the consumption good with one unit of labor
that generates one unit of disutility. The discount factor across dates is b = (1 + r)−1 � (0, 1),
where r is the time rate of discount.

Information Frictions, Money, and Credit

To motivate a role for fiat money, in market 2, our preference structure creates a single-
coincidence problem in which buyers do not have a good desired by sellers. In addition to this
single coincidence of wants problem, the following frictions are assumed. First, as in Kocherlakota
(1998), due to a lack of record keeping, trading histories of agents in the goods markets are private
information, which rules out trade credit between individual buyers and sellers. This implies
agents are “anonymous” to each other. Second, there is no public communication of individual
trading outcomes (public memory), which in turn eliminates the use of social punishments to
support gift-giving equilibria. The combination of these two frictions and the single-coincidence
problem implies that sellers require immediate compensation from buyers. In short, there must
be immediate settlement with some durable asset and money is the only durable asset in our
economy. So, buyers must use money to acquire goods in market 2. These are the micro-founded
frictions that make money essential for trade. In market 3, agents can produce for their own
consumption or use money balances acquired earlier. In this market, money is not essential for
trade.6 Thus, market 2 is a market where money has a liquidity premium. Market 3, on the other
hand, is a standard frictionless market where there is no need for a liquid asset.

The first market is a credit market. Almost by definition, credit requires record keeping over
private trading histories and nonanonymous transactions. It is exactly this tension that makes it
difficult to have money and credit coexist in micro-founded models. Thus, we follow Berentsen,
Camera, and Waller (2007) and assume that a limited record-keeping technology exists in mar-
ket 1 that can keep track of trading histories involving exchanges of one particular object—
money. This limited record-keeping technology is similar to an ATM—agents can identify
themselves to the ATM and either borrow or deposit cash. Agents cannot borrow or deposit
goods at the ATM. These cash transactions can be recorded and interest is charged to borrowers
and paid to depositors. Thus, while there is record keeping of trading histories over these cash
transactions, the ATM has no idea what a borrower does with the cash—there is no record of
how the cash is used for buying goods.

We assume that any funds borrowed or lent in market 1 are repaid in market 3. The nominal
interest rate on these loans is denoted by i. Given the discrete time aspect of the model, loans
are technically “intraperiod” loans but in reality they can be thought of as an interperiod loan.
For example, consider a loan taken out at 23:59 on December 31 or one taken out at 00:01 on

qu q
u q

( )
( )
′
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January 1 with both being repaid the following December 31. The first is an “interperiod” loan
and the latter is an “intraperiod” loan. While technically different, there are no serious eco-
nomic differences between the two loans. Thus, our intraperiod loans should be thought of this
way—funds are borrowed early in the period and repaid late in the period.

One can show that due to the quasi-linearity of preferences in market 3 there is no gain from
multiperiod contracts. Furthermore, since the aggregate states are revealed prior to contracting,
the one-period nominal debt contracts that we consider are optimal. Finally, in all models with
credit, default is a serious issue. To focus on optimal stabilization, we simplify the analysis by
assuming a mechanism exists that ensures repayment of loans in the third market.7

Shocks

To study the optimal response to shocks, we assume that n, s, a, and e are stochastic. The
random variable n has support [n–, n–] � (0, 1/2], s has support [s–, s–] � (0, 1/2], a has support 
[a–, a–], 0 < a– < a– < �, and e has support [e–, e–], 0 < e– < e– < �. Let w = (n, s, a, e) � W be the
aggregate state in market 1, where W = [n–, n–] ¥ [s–, s–] ¥ [a–, a–] × [e–, e–] is a closed and compact
subset on R4

+. The shocks are serially uncorrelated. Let f(w) denote the density function of w.
Shocks to n and e are thought of as aggregate demand shocks, while shocks to s and a are

aggregate supply shocks. We call shocks to e and a intensive margin shocks since they change
the desired consumption of each buyer and the productivity of each seller, respectively, without
affecting the number of buyers or sellers. In contrast, shocks to n and s affect the number of
buyers and sellers. Although we call these aggregate shocks, there are actually sectoral shocks
since they do not affect demand or productivity in the third market. Nevertheless, as we see
below, output in market 3 is constant so any volatility in total output per period is driven by
shocks in market 2.

Monetary Policy

Monetary policy has a long- and short-run component. The long-run component focuses
on the trend inflation rate. The short-run component is concerned with the stabilization response
to aggregate shocks.

We assume a central bank exists that controls the supply of fiat currency. We denote the
gross growth rate of the money supply by g = Mt/Mt–1, where Mt denotes the per capita money
stock in market 3 in period t. The central bank implements its long-term inflation goal by pro-
viding deterministic lump-sum injections of money, tMt–1, at the beginning of the period. These
transfers are given to the private agents. The net change in the aggregate money stock is given
by tMt–1 = (g − 1)Mt–1. If g > 1, agents receive lump-sum transfers of money. For g < 1, the cen-
tral bank must be able to extract money via lump-sum taxes from the economy. For notational
ease, variables corresponding to the next period are indexed by +1, and variables corresponding
to the previous period are indexed by −1. There is an initial money stock M0 > 0.

Throughout this paper, we will assume that g determines the long-run desired inflation rate
and that, for unspecified reasons, g > b; that is, the central bank does not run the Friedman rule.
The inability to run the Friedman rule may occur in environments with limited enforcement. In
such environments, all trades must be voluntary and so lump-sum taxes of money are impossible
because the central bank cannot impose any penalties on the agents (see Kocherlakota, 2001).8
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On the other hand, the central bank might not choose to run the Friedman rule because it is not
the optimal policy. For example, the Friedman rule can be suboptimal in models that display
matching externalities (see Berentsen, Rocheteau, and Shi, 2007, and Rocheteau and Wright,
2005). Another reason the central bank might be constrained from implementing the Friedman
rule is that there are seigniorage needs implying g > 1. Since our focus is stabilization policy, we
have not explicitly modeled reasons that give rise to deviations from the Friedman rule. However,
we think doing so is an interesting research question to pursue and have done so in a related
paper (Berentsen and Waller, 2009a).

The central bank implements its short-term stabilization policy through state-contingent
changes in the stock of money. Let t1(w)M−1 and t3(w)M−1 denote the state-contingent cash
injections in markets 1 and 3 received by private agents. Note that total injections at the begin-
ning of the period are T = [t + t1(w)]M−1. We assume that t1(w) + t3(w) = 0. In short, any injec-
tions in market 1 are undone in market 3. This effectively means that the long-term inflation
rate is still deterministic since tM−1 is not state dependent. Consequently, changes in t1(w)
affect the money stock in market 2 without affecting the long-term inflation rate in market 3.9

With t1(w) + t3(w) = 0, we are implicitly assuming the central bank chooses a path for the money
stock in market 3. As we show later, this means the central bank is engaged in price-level target-
ing (in terms of market 3 prices) that allows the central bank to control price expectations in
market 3, which is critical for successful stabilization policy.

We will think of our markets 2 and 3 structure in the following way—market 2 is the period
where liquidity frictions suddenly come into play and central bank policy can alleviate the eco-
nomic consequences of these frictions via a temporary change in the supply of liquid assets.
Market 3 can be thought of as the economy reverting back to a state of “normalcy” in which
frictions disappear and the central bank can reverse its liquidity actions without any effect on
prices, output, or interest rates.10

The state-contingent injections of cash should be viewed as a type of repurchase agreement—
the central bank “sells” money in market 1 under the agreement that it is being repurchased in
market 3. Alternatively, t1(w)M−1 can be thought of as a zero interest discount loan to house-
holds that is repaid in the night market. If t1(w) < 0, agents would be required to lend to the
central bank at zero interest. Since they can earn interest by lending in the credit market, it is
obvious that agents would never lend money to the central bank. Thus, t1(w) < 0 is not feasible
and so t1(w) ≥ 0 in all states.11 Finally, to ensure repayment of loans, we assume the central bank
has the same record-keeping and enforcement technologies as in the credit market. Thus, the
only difference between the central bank and the credit market is the ability of the central bank
to print fiat currency.

The precise sequence of action after the shocks are observed is as follows. First, the mone-
tary injection tM−1 occurs and the central bank offers up to t1(w)]M−1 units of cash per capita
to agents at no cost. Then, agents move to the credit market where nonbuyers lend their idle
cash and buyers borrow money. Agents then move on to market 2 and trade goods. In the third
market, agents trade goods once again, all financial claims are settled, and the central bank takes
out t3(w)]M−1 = −t1(w)]M−1 units of money.
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FIRST-BEST ALLOCATION
In a stationary equilibrium, the expected lifetime utility of the representative agent at the

beginning of period t is given by

The first-best allocation satisfies

(1)

(2)

These are the quantities chosen by a social planner who could force agents to produce and 
consume.

MONETARY ECONOMY
We now study the allocation arising in the monetary economy. In what follows, we look at a

representative period t and work backward from the third to the first market to examine the
agents’ choices.

The Third Market

In the third market, agents consume x, produce h, and adjust their money balances taking
into account cash payments or receipts from the credit market. If an agent has borrowed l units
of money, then he repays (1 + i)l units of money.

Consider a stationary equilibrium. Let V1(m, t) denote the expected lifetime utility at the
beginning of market 1 with m money balances prior to the realization of the aggregate state w.
Let V3(m, l, w, t) denote the expected lifetime utility from entering market 3 with m units of
money and net borrowing l when the aggregate state is w in period t. For notational simplicity,
we suppress the dependence of the value functions on the aggregate state and time.

The representative agent’s program is

(3)

where m+1 is the money taken into period t + 1. Rewriting the budget constraint in terms of h
and substituting into (3) yields

The first-order conditions are U¢(x) = 1 and

(4)

U x( )′ =∗ 1 and

u q* ( ) = c n s( )q* ( ) for all .

V3 m,l( ) =max
x ,h ,m+1

U x( ) h+ V1,+1 m+1( )

s.t. x+ m+1 =h+ m+ 3M 1( ) 1+i( )l ,

V ,mφ β− + =− 01 1

φ τ φ β[ ]( ) ( )( ) ( )= + − + + − − + − + +
+

V m,l m M i l U x x m V m .
x ,m

1 max3 3 1 1 1 1
1

1( )W =U x( ) x+ n u q( )[ ] s( )c n s( )q( ){ } f ( )d .
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where the superscript denotes the partial derivative with respect to the argument m. Note that
the first-order condition for money has been lagged one period. Thus, V1

m is the marginal value
of taking an additional unit of money into the first market in period t. Since the marginal dis -
utility of working is one, −f−1 is the utility cost of acquiring one unit of money in the third mar-
ket of period t − 1.

The envelope conditions are

(5)

As in Lagos and Wright (2005), the value function is linear in wealth. The implication is that all
agents enter the following period with the same amount of money.

The Second Market

At the beginning of the second market, there are three trading types: buyers (b), sellers (s),
and others (o). Accordingly, let V2j(m, l) denote the expected lifetime utility of an agent of trad-
ing type j = b, s, o. Let qb and qs, respectively, denote the quantities consumed by a buyer and
produced by a seller and let p2 be the nominal price of goods in market 2. Since j = o agents are
inactive in this market, we have V2o(m,l) = V3(m,l).

A seller who holds m money and l loans at the opening of the second market has expected
lifetime utility

where qs = arg maxqs [−c(qs)/a + V3(m + pqs, l)]. Using (5), the first-order condition reduces to 

(6) 

Sellers decide whether to produce for a unit of money in market 2 or in market 3. As a result,
they compare the productivity cost of producing and acquiring a unit of money in market 2 with
the relative cost of producing and acquiring a unit of money in market 3. Thus, the supply of
goods in market 2 is driven by the relative cost of acquiring money across the two markets.

A buyer who has m money and l loans at the opening of the second market has expected
lifetime utility

where qb = arg maxqb eu(qb) + V3(m – pqb, l) s.t. pqb ≤ m. Using (5) and (6), the buyer’s first-order
condition can be written as

(7)

where lq = lq(w) is the multiplier on the buyer’s budget constraint in state w. If the budget con-
straint is not binding, then aeu¢(qb) = c¢(qs), which means trades are efficient. If it is binding,
then aeu¢(qb) > c¢(qs), which means trades are inefficient. In this case, the buyer spends all of his
money, that is, p2qb = m.

V ;V i .m lφ φ ( )= = − +13 3

V m,l c q V m p q ,l ,s s sα( )( ) ( )= − + +2 3 2

c q p p p , .s α φ α ω( )′ = = ∈ Ω2 2 3

V m,l u q V m p q ,l ,b b bε( ) ( )( )= + −2 3 2

q = u qb( ) c qs( ) 1 , ,
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The marginal value of a loan at the beginning of the second market is the same for all agents
and so

(8)

for j = b, s, o. Using the envelope theorem and equations (5) and (7), the marginal values of
money for j = b and j = s, o in the second market are

(9)

(10)

The First Market

An agent who has m money at the opening of the first market has expected lifetime utility

(11)

where mj = m + T + lj, j = b, s, o. Once trading types are realized, an agent of type j = b, s, o solves

The constraint means that money holdings cannot be negative. The first-order condition is

where lj = lj (w) is the multiplier on the agent’s nonnegativity constraint in state ω. It is straight-
forward to show that buyers will become net borrowers while the others become net lenders.
Consequently, we have lb = 0 and ls = lo > 0.

Using (8)-(10), the first-order conditions for j = b and for j = s, o can be written as

(12)

(13)

Note that if i = 0, trades are efficient and if i > 0, they are inefficient.
Using the envelope theorem and equations (7), (12), and (13), the marginal value of money

satisfies

(14)

Differentiating (14) shows that the value function is concave in m.

V i ,j
l φ( )= − +12

V u q c q ,b
m

b sφαε ( ) ( )= ′ ′2

V V .s
m

o
m φ= =2 2

V1 m( ) = nV2b mb ,lb( )+ sV2s ms ,ls( )+ 1 n s( )V2o mo ,lo( ) f ( )d ,

( ) ≤max s.t. 02V m ,l m .j j j j

λ ω+ + = ∈ Ω02 2V V , ,j
m

j
l

j

αε ω( ) ( )( )′ = ′ + ∈ Ω1u q c q i , ,b s

λ λ φ ω= = ∈ Ωi , .s o
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Stationary Equilibrium

In period t, let p3 denote the nominal price of goods in market 3. It then follows that f = 1/p3
is the real price of money. We study equilibria where end-of-period real money balances are
time and state invariant:

(15)

We refer to it as a stationary equilibrium. This implies that f is not state dependent and so 
f−1/f = p3/p3,−1 = M/M−1 = g. This effectively means that the central bank chooses a price path
p3 = gp3,−1 in market 3. Since f is a jump variable and the only state variable that matters in mar-
ket 3 is M, we can start the economy in steady state. 

We now derive the symmetric stationary monetary equilibrium. In a symmetric equilibrium,
all agents of a given type behave equally. Then, market clearing in market 2 implies

(16)

while in the credit market it implies that all buyers receive a loan of size

(17)

In any monetary equilibrium, all real balances are spent in market 2 so market clearing implies

(18)

where z = fM is the real stock of money. It follows from (18) that in binding states q(w, z) < 
q*(w), where q(w, z) is an increasing function of z. In nonbinding states, we have q(w, z) = q*(w),
where q*(w) solves (2).

Finally, use (4) to eliminate V1
m and (16) to eliminate qs from (14). Then, multiply the result-

ing expression by M−1 to get

(19)

We can now define the equilibrium as the value of z that solves (19). The reason is that once the
equilibrium stock of money is determined, all other endogenous variables can be derived.

DEFINITION 1. A symmetric monetary stationary equilibrium is a z that satisfies (19).

Before moving on to stabilization policy, it is important to note that there are two nominal
interest rates in our model. First, there is the interest rate paid on a riskless, one-period nominal
bond issued in market 3 and redeemed in the following market 3 (quasi-linearity means the
agents are risk neutral). Although such a bond is never traded, we can price it and its interest rate
is given by 1 + i3 = g/b = (1 + p)(1 + r), where p is the steady-state inflation rate from t market 3
to t + 1 market 3 and r is the time rate of discount. Thus, the right-hand side of (19) corresponds
to this nominal interest rate. The second nominal interest rate in the model is the state-contingent

φ φ φ ω= = ≡ ∈ Ω− −1 1 0 0M M M z, .

ω ω ω ω( )( ) ( ) ( )≡ = ∈ Ωq q s n q , ,b s

ω
τ ω γ

ω[ ]( ) ( ) ( )
=

− +
∈ Ω−1 1 1 1l

n M
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, .b

n( )q( )c n s( )q( ) = 1+ 1 ( )[ ]z ,

=
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rate occurring in the market 1 financial market, i(w). This is the nominal interest rate controlled
by the central bank to stabilize the shocks. Thus, using (12) we can write (19) as

(20)

which is just an arbitrage condition between market 3 bonds and money. In short, by holding a
unit of money, an agent gives up the “long-term” interest rate i3 but earns the expected nominal
interest rate i(w) in state w in market 1 (either by depositing the unit of money if it is not needed
or by avoiding having to borrow a unit of money in market 1). Thus, (19) equates the nominal
return of a market 3 bond to the expected nominal rate on a market 1 bond.

STABILIZATION POLICY
The central bank’s objective is to maximize the welfare of the representative agent. It does

so by choosing the quantities consumed and produced in each state subject to the constraint
that the chosen quantities satisfy the conditions of a competitive equilibrium. The policy is
implemented by choosing state-contingent injections t1(w) and t3(w) accordingly.

The primal Ramsey problem facing the central bank is

(21)

where the constraint facing the central bank is that the quantities chosen must be compatible
with a competitive equilibrium. It is obvious that x = x*, so all that remains is to choose q(w).

Rather than doing a primal approach, conceptually we could use (12) to solve for q(w) as a
function of i(w) and the shocks. We would then substitute those expressions into (21) to elimi-
nate q(w). The central bank’s problem would then be to choose a menu of state-contingent nomi-
nal interest rates in market 1 subject to the arbitrage constraint (20) that the expected interest
rate in market 1 is equal to the interest rate on a bond that trades from t market 3 to t + 1 mar-
ket 3. The central bank is assumed to take i3 as given.

PROPOSITION 1. If g = b, i3 = 0, and the optimal policy is i(w) = 0 with q(w) = q*(w) for all
states.

According to Proposition 1, if g = b is feasible, the central bank should implement the
Friedman rule i(ω) = 0 for all states. For g = b, the rate of return on money is equal to the time
rate of discount, implying prices in market 3 fall at the rate b, which is the discount factor. In
this case, agents can costlessly carry money across periods. Since the only friction in our model
is the cost of holding money across periods, the Friedman rule eliminates it. So, agents can per-
fectly self-insure against all consumption risk. Consequently, there are no welfare gains from
stabilization policies.12 Alternatively, if the central bank were allowed to choose i3, it would set
it to zero as well.

Now consider the case in which the central bank is constrained (for some reason) such that
g > b or i3 > 0. For this case, we have the following result.

max
q( ),x

U x( ) x+ n u q( )[ ] s( )c n s( )q( ){ } f ( )d s.t. (19),

i3 = i( ) f ( )d ,
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PROPOSITION 2. If g > b, i3 > 0, then the optimal policy is i(w) > 0 with q(w) < q*(w) for all
states.

According to Propositions 1 and 2, unless i(w) = 0 can be done for all states, it is optimal to
never set i(w) = 0. Hence, zero nominal interest rates should be an all-or-nothing policy. This
says that the zero lower bound is never an issue in our model—if g = b, then it is optimal to
always be at the lower bound and if g > b, it is optimal to never hit the lower bound.

Why does the central bank never choose i(w) = 0 for any state if g > b? Whenever g > b, 
i3 > 0 and so there is an implicit opportunity cost to carry money across periods. Consequently,
agents economize on cash balances. In the absence of policy intervention, this would imply that
in some states, agents would have enough cash to buy the first-best quantity of goods q*(w), while
in other states, their cash holdings constrain their spending such that q(w) < q*(w). This creates
an inefficiency of consumption across states that stabilization policy can overcome. To see this,
consider two states w, w¢ � W with i(w) = 0 implying q(w) = q*(w) and i(w¢) > 0 implying q(w¢)
< q*(w¢). Then, the first-order loss from decreasing q(w) is zero, while there is a first-order gain
from increasing q(w¢). This gain can be accomplished by increasing i(w) and lowering i(w¢)
such that the expected nominal interest rate in market 2 is unchanged. Thus, the central bank’s
optimal policy is to smooth interest rates across states.

For the remainder of the paper, we will study the behavior of stabilization policy under the
condition that g > b and i3 > 0 in order to understand how the central bank responds to the
individual shocks.

DISCUSSION
In this section, we discuss how stabilization policy works in our economy and why stabi-

lization policy requires control of price expectations. We then explore the gains from optimal
stabilization by comparing the allocations under the optimal policy with the one when the cen-
tral bank is passive. Finally, we discuss a benchmark with “sticky” prices.

Liquidity and Inflation Expectation Effects

The optimal stabilization policy in our model works through a liquidity effect. For this effect
to operate, the central bank must control inflation expectations by choosing a price path in
market 3. Without it, injections in the first market simply change price expectations and the
nominal interest rate as predicted by the Fisher equation.

Under our proposed policy, the money stock as measured at the end of market 3 grows at
the rate Mt = gMt−1, where g > b is fixed. In a stationary equilibrium, we assume that real bal-
ances measured in market 3 prices are constant, ftMt = ft−1Mt−1 = z, where z is state independent.
Recalling that ft = 1/p3,t, since t1(w) + t3(w) = 0, we have that

Thus, by committing to this price path for prices in market 3, p3,t is pinned down by the growth
rate of the money stock and last period’s price. Hence, at the beginning of market 1, agents

γ= =
−

− −3
1
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M
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know what the price of goods will be at the end of the period. With g > b, buyers will always be
constrained by their real money balances, since the cost of holding money is not zero. Combin -
ing (18), (22), and the expression above for p3,t yields the quantities that can be purchased in
market 2:

It is clear from this expression that the size of the monetary injection in market 1, t1(w), will
affect the quantity of goods purchased even though market 2 prices are perfectly flexible. Why
is this? In market 2, sellers accept money based on its purchasing power in market 3, which is
when they will spend it. Thus, any injection into market 1 that is unwound in market 3 does not
cause inflation (g does not depend on t1(w)). As a result, sellers are willing to sell the same quan-
tity at the existing market 2 price, p2, even though the nominal money stock is higher in market 2.
From the buyers’ point of view though, this implies that real balances are higher in market 2 and
thus they can acquire more goods.

Alternatively, one can think of this as a liquidity effect from the monetary injection. This
can be seen by substituting the expression for q(w) above into (12):

(22)

For a given realization of shocks, the right-hand side of this expression is decreasing in t1(w).
What is the intuition for this? If t1(w) > 0, then the central bank is injecting liquidity into market 1.
This has two effects. First, buyers now have more real balances and need to borrow less. Thus,
the demand for loans declines. Second, sellers have more real balances as well, which they deposit
in the bank. This increases the supply of loans. As a result, the nominal interest rate is bid down.
Again, this only works because all agents expect this injection to be unwound in market 3, leav-
ing the real value of money in market 3 unchanged.

What happens if the central bank never undoes the state-contingent injections of market 1?
In this case, t3(w) = 0 for all t and w � W. We can then state the following:

PROPOSITION 3. Assume that t3(w) = 0 for all w� W. Then, changes in t1(w) have no real
effects and any stabilization policy is ineffective.

If the central bank does not reverse the state-contingent injections of the first market, the
price of goods in market 2 changes proportionately to changes in t1(w). Consequently, the real
money holdings of the buyers are unaffected and consumption in market 2 does not react to
changes in t1(w). Such a policy only affects the expected nominal interest rate. To see this, note
that the gross growth rate of the money supply in this case is gt = t1(w) + t + 1. Then substitute
this and (22) into the constraint of the central bank problem to get
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An increase in t1(w) increases the expected nominal interest rate. This is simply the inflation
expectation effect from the Fisher equation.

An example. To illustrate how the stabilization policy works when g > b , consider a simple
example in which the only shock is the intensive margin demand shock e. Let e be uniformly
distributed and assume ae– > 1. Preferences are u(q) = 1 − exp−q and c(q) = q. With these func-
tions, the first-order conditions for the central bank yields13

(23)

where l is the multiplier on the constraint in (19). Substituting this expression in the central
bank’s constraint (19), we have

Solving for l and substituting back into (23) yields

(24)

where q(e) is increasing in e.14 Furthermore,

Note that this example generates perfect interest rate smoothing by the central bank. When
demand for goods (and loans) increases, the central bank accommodates this higher demand
by injecting funds into the market 1 financial market, thereby keeping interest rates constant.
This allows buyers to consume more. While smoothing interest rates is a general property of our
model, perfect smoothing is a special case resulting from the functional forms used.

From the buyer’s budget constraint we have

(25)

Since z is not state dependent, taking the ratios of (25) for all q(e), relative to q(e–) gives

(26)

Since the transfers are nominal objects, there is one degree of freedom in t1(e), so let t1(e–) = 0.
This implies that in the state in which buyers have the lowest demand for goods, the central
bank does not inject any cash. Thus, 

and using (24) and (26) gives us the sequence of transfers that implements this desired allocation:
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so t1(e) > 0 for all e > e– and increasing in e. Thus, the higher is demand for goods, the larger is
the injection needed to finance this increased consumption.

The Inefficiency of a Passive Policy

What are the inefficiencies arising from a passive policy? In order to study this question, we
now derive the allocation when the central bank follows a policy where the injections are not state
dependent, that is, t1(w) = t3(w) = 0, and compare it with the central bank’s optimal allocation.
We do so under the assumption that g > b or i3 > 0. The fact that the central bank is assumed to
generate an inflation rate above that predicted by the Friedman rule is intended to capture vari-
ous constraints on the central bank’s ability to deflate, such as seigniorage concerns, inflation
targets, etc. Our main objective is to better understand how optimal stabilization affects the
allocation across states relative to doing nothing.15

Intensive margin demand shocks. To study e shocks, we assume that a, n, and s are constant.
It then follows that w = e. Note that the first-best quantity q*(e) is strictly increasing in e.

PROPOSITION 4. For g ≥ 1, a unique monetary equilibrium exists with q < q*(e) for e > ẽ
and q = q*(e) for e < ẽ , where ẽ � [0, e–]. Moreover, dẽ/dg < 0.

With a passive policy, buyers are constrained in high marginal utility states but not in low
states. If g is sufficiently high, buyers are constrained in all states. Note that with a passive policy
dq/de > 0 for e ≤ ẽ  and dq/de = 0 for e > ẽ . For e ≤ ẽ , buyers have more than enough real balances
to buy the efficient quantity. So, when ε increases, they simply spend more of their money bal-
ances. For e > ẽ , buyers are constrained. So, when e increases, the demand for loans increases
but the supply of loans is unchanged, so no additional loans can be made. Thus, the interest rate
simply increases to clear the credit market.

How does this allocation differ from the one obtained by following an active policy? We
illustrate the differences in Figure 1 for a linear cost function. Figure 1 illustrates how the allo-
cation resulting from a passive policy differs from the one obtained under an active policy. The
dashed curve represents the first-best quantities q*(e). The curve labeled “Passive q” represents
equilibrium consumption under a passive policy and the curve labeled “Active q” consumption
when the central bank behaves optimally. The central bank’s optimal choice is strictly increasing
in e for any cost function.

For concreteness, consider the functional forms used in the example above. In this case, we
obtain
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where e– > ẽ ≥ e– for sufficiently low values of g. This example reflects what is happening in
Figure 1. The central bank chooses to reduce consumption from the first best in low demand
states in order to increase it in higher demand states. Furthermore, whereas the optimal policy
has a constant nominal interest, the passive policy generates a procyclical nominal interest rate
due to high demand for lending in high e states. Finally, note that at the Friedman rule, g = b,
the critical cutoff is the upper bound on e, that is, no buyers are constrained by their money bal-
ances and the first-best allocation is achieved.

Extensive margin demand shocks. For the analysis of shocks to n, we assume that a, e, and
s are constant. Note that the first-best quantity q*(n) is nonincreasing in n.

PROPOSITION 5. For g ≥ 1, a unique monetary equilibrium exists with q = q*(n) if n ≤ ñ
and q < q*(n) if n > ñ, where ñ � [0, n–]. Moreover, dñ/dg < 0.

With a passive policy buyers are constrained when there are many borrowers (high n) and
are unconstrained when there are many creditors (low n). Since dñ/dg < 0, the higher is the
inflation rate, the larger is the range of shocks where the quantity traded is inefficiently low.
Note that for large g we can have ñ ≤ n, which implies that q < q*(n) in all states.

As shown earlier, with an active policy buyers never consume q*, and with linear cost the
central bank wants q to be increasing in n.16 This is just the opposite from what happens when
the central bank is passive. With a passive policy, buyers consume q = q* in low n states and 
q < q* in high n states. Moreover, q is strictly decreasing in n for n > ñ. These differences are also
reflected in the nominal interest rates. With an active policy, the nominal interest rate is strictly
positive in all states and decreasing in n. In contrast, with a passive policy, the nominal interest
rate is i = 0 for n ≤ ñ and i = eau¢(q) − 1 ≥ 0 for n > ñ, and increasing in n. These effects are
illustrated in Figure 2.
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What is the role of the credit market? With a linear cost function and no credit market, the
quantities consumed are the same across all n-states since buyers can only spend the cash they
bring into market 1, which is independent of the state that is realized. In contrast, with a credit
market, idle cash is lent out to buyers. This makes individual consumption higher on average
but also more volatile. The reason is that when n is high, demand for loans is high and the supply
of loans is low. This pushes up the nominal interest rate and decreases individual consumption.
The opposite occurs when n is low.

Finally, we have also derived the equilibrium under a passive policy for the extensive, s, and
the intensive, a, supply shocks. The results and figures are qualitatively the same and we there-
fore do not present them here. They typically involve a cutoff value such that the nominal interest
rate is zero either above or below this value. These derivations are available by request.

CONCLUSION
In this paper, we have constructed a dynamic stochastic general equilibrium model where

money is essential for trade and prices are fully flexible. Our main result is that if the central
bank engages in price-level targeting, it can successfully stabilize short-run aggregate shocks to
the economy and improve welfare. By adopting a price-level target, the central bank is able to
manage inflation expectations, which enable it to pursue welfare-improving stabilization policies.
If it does not adhere to the targeting price path, stabilization attempts are ineffective. Monetary
injections simply raise price expectations and the nominal interest rate as predicted by the Fisher
equation. By adhering to the targeted price path, the optimal policy works through a liquidity
effect—the central bank reduces the nominal interest rate via monetary injections to expand
consumption and output.

There are many extensions of this model that would be interesting to pursue. For example,
why would the optimal monetary policy involve g > b ? Existing search theoretic models of
money suggest there may be a trade-off between the extensive and intensive margins that induces
the central bank to create anticipated inflation.17 Another issue is to assess the behavior of the
model quantitatively. In short, what are the welfare gains from stabilizing shocks? Furthermore,
as our example showed, nominal interest rate smoothing may be optimal. This stands in contrast
to many NK models whereby the nominal interest rate is quite volatile. Thus, it would be interest-
ing to see what a fully calibrated version of our model predicts for the volatility of the nominal
interest rate. We leave these questions for future research.

NOTES
1 See, for example, Woodford (2003) Chaps. 1 and 7. Also see Clarida, Galí, and Gertler (1999, p. 1663).

2 The frictions that make money essential are information frictions regarding individual trading histories, public com-
munication frictions of individual trading outcomes, and lack of enforcement. Note that these frictions have nothing
to do with particular goods, locations, individuals, or pricing protocols. Nor does it imply that money saves “time” as
in a shopping time model.

3 By essential we mean that the use of money expands the set of allocations (Kocherlakota, 1998, and Wallace, 2001).

4 Competitive pricing in the Lagos-Wright framework is a feature in Rocheteau and Wright (2005) and Berentsen,
Camera, and Waller (2005).
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5 As in Lagos and Wright (2005), these assumptions allow us to get a degenerate distribution of money holdings at the
beginning of a period. The different utility functions U(.) and u(.) allow us to impose technical conditions such that in
equilibrium all agents produce and consume in the last market.

6 One can think of agents being able to barter perfectly in this market. Obviously in such an environment, money is
not needed.

7 One possibility would be that agents require a particular “tool” to be able to consume in market 2. This tool can then
be used as collateral against loans in market 1 so that for sufficiently high discount factors repayment occurs with
probability one. In Berentsen, Camera, and Waller (2007), we derive the equilibrium when the only punishment for
strategic default is exclusion from the financial system in all future periods.

8 There is a difference between lump-sum taxation and loan repayment. Voluntary loan repayment can be supported
with reputational strategies (see, e.g., Berentsen, Camera, and Waller, 2007). The reason is that default results in exclu-
sion from financial markets and the loss of future benefits. In contrast, taxes typically finance public goods for which
exclusion is not possible; thus, taxes must necessarily be forced on individual agents by society.

9 Lucas (1990) employs a similar process for the money supply so that changes in nominal interest rates result purely
from liquidity effects and not changes in expected inflation.

10 We think this characterizes what happened prior to, during, and after the crisis—the economy was operating 
“normally,” then hit a period where liquidity frictions arose, and then the economy began operating normally again.
In our model, these periods occur determininistically rather than stochastically. It would be interesting to study the
case where the liquidity frictions occurring in market 2 occur randomly and not deterministically.

11 Woodford (2003, p. 75, footnote 9) makes a similar argument.

12 Ireland (1996) derives a similar result in a model with nominal price stickiness. He finds that at the Friedman rule
there is no gain from stabilizing aggregate demand shocks.

13 With these utility and cost functions, the central bank’s second-order condition is satisfied.

14 Since the Inada condition does not hold for this utility function, q(e) = 0 when g = bae. Thus, for all b ≤ g < bae, an
equilibrium exists. For g ≥ bae, no monetary equilibrium exists.

15 Two comments are in order. First, a more thorough analysis should explain why g > b is not a policy choice of the
central bank. Many have argued that if g < 1, then the central bank must resort to lump-sum taxation to extract
money from the economy. It may be the case that the institutional structure does not allow taxation by the central
bank. Hence, the case with g ≥ 1 > b is a reflection of this. Second, if g > b, then fiscal policy could be used to provide
a state-contingent production subsidy financed by lump-sum taxation in market 3 to eliminate any distortions. It is
debatable whether this type of state-contingent fiscal policy is more feasible than state-contingent monetary policy
in practice, as is the use of lump-sum taxes. Furthermore, if distortionary taxation is used, then it may be optimal to
set g > b yet have a production subsidy that does not eliminate the distortion caused by g > b (see Aruoba and Chugh,
2008). In this case, our results would go through.

16 This can be shown by differentiating the central bank’s first-order condition with respect to n to find ∂q/∂n.

17 Berentsen and Waller (2009a) pursue this issue and show that the central bank may not choose g = b under the 
optimal policy.

REFERENCES
Aruoba, S. Borağan and Chugh, Sanjay. “Money and Optimal Capital Taxation.” Unpublished manuscript, University of

Maryland, 2008.

Berentsen, Aleksander; Camera, Gabriele and Waller, Christopher. “The Distribution of Money Balances and the Non-
Neutrality of Money.” International Economic Review, 2005, 46(2), pp. 465-87.

Berentsen, Aleksander; Camera, Gabriele and Waller, Christopher. “Money, Credit and Banking.” Journal of Economic
Theory, July 2007, 135(1), pp. 171-95.

Berentsen, Aleksander; Rocheteau, Guillaume and Shi, Shouyong. “Friedman Meets Hosios: Efficiency in Search
Models of Money.” Economic Journal, 2007, 117(516), pp. 174-95.

Berentsen and Waller

162 March/April  2013 Federal Reserve Bank of St. Louis REVIEW



Berentsen, Aleksander and Waller, Christopher. “Optimal Stabilization Policy with Endogenous Firm Entry.”
Unpublished manuscript, University of Notre Dame, 2009a.

Berentsen, Aleksander and Waller, Christopher. “Price Level Targeting and Stabilization Policy.” Working Paper No.
2009-033B, Federal Reserve Bank of St. Louis, October 2009b; http://research.stlouisfed.org/wp/2009/2009-033.pdf.

Clarida, Richard H.; Galí, Jordi and Gertler, Mark L. “The Science of Monetary Policy: A New Keynesian Perspective.”
Journal of Economic Literature, 1999, 37, pp. 1661-707.

Fuerst, Timothy S. “Liquidity, Loanable Funds and Real Activity.” Journal of Monetary Economics, February 1992, 29, 
pp. 3-24.

Grossman, Sanford and Weiss, Laurence. “A Transactions-Based Model of the Monetary Transmission Mechanism.”
American Economic Review, December 1983, 73(5), pp. 871-80.

Ireland, Peter N. “The Role of Countercyclical Monetary Policy.” Journal of Political Economy, August 1996, 104(4), 
pp. 704-23.

Kocherlakota, Narayana R. “Money Is Memory.” Journal of Economic Theory, August 1998, 81(2), pp. 232-51.

Kocherlakota, Narayana R. “Money: What’s the Question and Why We Care about the Answer.” Staff report, Federal
Reserve Bank of Minneapolis, 2001.

Lagos, Ricardo and Wright, Randall. “A Unified Framework for Monetary Theory and Policy Analysis.” Journal of Political
Economy, June 2005, 113(3), pp. 463-84.

Lucas, Robert. “Liquidity and Interest Rates.” Journal of Economic Theory, April 1990, 50(2), pp. 237-64. 

Rocheteau, Guillaume and Wright, Randall. “Money in Search Equilibrium, in Competitive Equilibrium, and in
Competitive Search Equilibrium.” Econometrica, January 2005, 73(1), pp. 175-202.

Wallace, Neil. “Whither Monetary Economics?” International Economic Review, November 2001, 42(4), pp. 847-69.

Woodford, Michael. Interest and Prices: Foundations of a Theory of Monetary Policy. Princeton, NJ: Princeton University
Press, 2003.

Berentsen and Waller

Federal Reserve Bank of St. Louis REVIEW March/April  2013 163

http://research.stlouisfed.org/wp/2009/2009-033.pdf


164 March/April  2013 Federal Reserve Bank of St. Louis REVIEW



Federal Reserve Bank of St. Louis REVIEW March/April  2013 165

Intertemporal Discounting and Policy Selection

Juan Carlos Conesa and Carlos Garriga

S everal methods can be used to evaluate the impact of alternative fiscal policies. One of
the most widely used methods, generally referred to as “generational accounting,” con-
sists of computing the net present value of taxes, net of transfers, for each age cohort. A

key ingredient of this method is the choice of the intertemporal discount rate. As is well known,
this choice affects the magnitude of the measured impact of a given policy. In this article, we
use examples and a quantitative simulation to show that the choice of the discount rate can, in
fact, reverse the ranking of alternative policies.

We proceed as follows to illustrate our point. Suppose a government considers policy B as
an alternative to the existing policy A. Following our previous work (Conesa and Garriga, 2008a),
it is easy to construct examples where policy B has no real effects on the economy (i.e., the levels
of output, employment, consumption, and welfare remain the same as with policy A). However,
the methodology would rank policy A above policy B (or vice versa) for different discount rates.

The resulting implications are important for policy evaluation and suggest great caution in
the quantitative evaluation of policies that might be implemented in the near future. The recent
financial crises in the United States will leave a huge hole in taxpayers’ pockets. The economic
slowdown has triggered an unprecedented accommodative response from the U.S. Department
of the Treasury and the Federal Reserve that must be paid for in the future. In addition, future

The choice of the intertemporal discount rate affects the measurement of the tax burden of different age
cohorts. Small changes in the discount rate affect not only the magnitude of the measured changes, but
also the ranking of policies using that metric. The authors illustrate this problem in the context of neutral
Social Security reforms. By construction, these policies do not change allocations; hence, they also do
not change welfare. However, depending on the choice of the discount rate, one could reach different
(and possibly opposite) conclusions regarding the desirability of such policies. (JEL E62, H21)
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demographic changes will have an important impact not only on labor markets and the tax bill
for social insurance programs such as Social Security and Medicare, but also on tax revenue col-
lection. The magnitude of these fiscal adjustments ultimately needs to be determined based on
intergenerational equity (current versus future taxpayers) and incentives (mitigating the distor-
tions from taxation).

The advantage of generational accounting methodology is the relative ease in computing
the tax burden since no specific assumptions about individual preferences, technology, and
market structure are required.1 It is sufficient to determine an intertemporal discount rate so
the tax burden paid by future generations can be directly compared with that of the current
generation. This methodology has no equilibrium concept, takes all prices as exogenously given,
and does not take the general equilibrium effect into consideration. The ease of computation
explains its widespread use for policy analysis in practice (e.g., by the Board of Governors of the
Federal Reserve System, U.S. Department of the Treasury, the World Bank) to assess the burden
of future demographics or the impact of policy reforms.

Generational accounting methodology was developed by Auerbach, Gokhale, and Kotlikoff
(1991).2 It constructs individual specific metrics of tax incidence with the objective of identifying
the individuals who currently bear the cost of taxation. The methodology uses the intertemporal
budget constraint to compare any discrepancy in the level of taxes paid and transfers received by
a particular cohort or subset of individuals. If the economy grows at a given rate (i.e., balanced
growth), taxation and expenditure should be expected to grow at the same rate. If taxes grow at
a lower rate, then some future generations will face higher taxes. In this literature, it is common
practice to calculate the net tax burden that future generations must bear to achieve long-term
balance in the government budget constraint. Any structural change to balance these intergen-
erational accounts must be captured by a change in the fiscal incidence and transfers received
by each generation. As such, tax policies are compared and selected based on their ability to bal-
ance these intergenerational disparities.

One limitation of the generational accounting framework is that it ignores the impact of
taxation on economic activity. To address this criticism, Fehr and Kotlikoff (1996) measured the
fiscal incidence implied by the generational accounts method in a dynamic general equilibrium
life cycle model. They found that generational accounts match the evolution of welfare changes
for each cohort, but they err with regard to the magnitude of the utility changes. They argue that
the deviation between welfare changes and generational accounts is quantitatively small when
there is little change in the capital-to-output ratio that determines the equilibrium interest rate
and wage rates.

We argue that the methodology suffers from problems more severe than the bias in the
quantitative magnitudes. We use some simple examples as well as a quantitative model. In each
case, we compare the generational accounts implied by the baseline policy with those associated
with neutral tax reforms (see Conesa and Garriga, 2008a). The numerical simulations suggest
that for small deviations of the discount rate, the magnitude, and even the sign, of the bias can
be significant. This problem is more general and also appears in reforms with real economic
effects (see Conesa and Garriga, 2013), but it is simpler to illustrate it when this is not the case.
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GENERATIONAL ACCOUNTING
We closely follow Kotlikoff ’s (2002) description of generational accounting methodology.

The tax burden gat,k in period t of a cohort born in period k is measured as

(1)

where TAXs,k is taxes net of transfers paid at time s by the cohort born in period k, R is the dis-
count factor, ps,k/pt,k is the fraction of individuals surviving at time s, and d is the life expectancy
of a cohort.

Therefore, equation (1) represents the present value of the average amount of taxes paid by
the survivors of cohort members born at time k. The TAX term includes total taxes paid minus
transfer payments of different forms. If we are calculating the generational account implied by
a model, all these elements are clearly specified. However, if data are used as the input, the
process is a bit more involved because it includes expenditures on health care, education, and
other forms of transfer programs. Auerbach, Kotlikoff, and Gokhale (2002) provide a detailed
description of how to map the data into the generational accounts. However, they do not impute
to any specific cohort the value of government expenditures on goods and services. The main
reason for this limitation is the difficulty in assigning the benefit of government purchases to
different generations.

The government intertemporal budget constraint can then be reinterpreted in terms of gen-
erational accounts as follows:

(2)

where mt,k denotes the population weight of individuals in period t of cohorts born at time k.
The metric calculates the taxes expected to be paid by each cohort, and the population weight
adjusts for the size of a given cohort.

The term gat,t–s on the left-hand side of equation (2) captures the generational accounts of
existing cohorts, whereas the second term adds the generational accounts of unborn cohorts
discounted at rate R. The term on the right-hand side represents the amount of outstanding
government debt Bt (financial liabilities minus the sum of the government’s financial assets and
the market value of public enterprises) and the value of present and future government expen-
ditures. The term Gt+s represents the level of government expenditures in period t+s.

The Intertemporal Discount Rate

The choice of the intertemporal discount rate Rmerits special attention because it influences
the generational accounts for present and future generations. The choice becomes even more
problematic in the presence of varying rates or uncertainty because then the use of the term
structure or risk correction is required. Moreover, in the presence of incomplete markets, risk
adjustment may be cohort specific. 
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In standard practice, a benchmark constant discount rate is used to represent the results
under alternative constant discount rates. Assuming a constant discount rate can be restrictive
because the capital-to-output ratio that ultimately determines interest rates may vary in the
presence of demographic shocks or as the result of different policy regimes. We argue that, in
general, the choice of the intertemporal discount rate also introduces a bias when evaluating
equivalent tax reforms.

Generational Account Imbalances and Policy Selection

Given the tax burden in the present generation {gat,t–s}
d
s=0 and the sequence of future expen-

ditures {Gt+s}
�
s=1, it is possible to calculate the tax payments of future generations as a residual.

If the tax burden of future generations differs very little from that of the current ones, gat,t+s ª
gat,t–s, there are no imbalances in the lifetime taxes/transfers paid. When there are imbalances,
gat,t+s ≠ gat,t–s, it is possible to compute the adjustments to tax policy that can restore the balance.
Income growth is accounted for by the common assumption that productivity and wages grow
at a constant rate g > 0. Then, it is possible to calculate the growth-adjusted generational account
of future generations, denoted by ga—. Formally,

(3)

For example, we could solve for the percentage change in government expenditures Dg that
achieves generational balance. Formally,

(4)

Another important element is the impact of demographic changes on the imbalance of gen-
erational accounts. Consequently, population growth of future generations can reduce imbal-
ances in the generational policy, whereas population aging can exacerbate a larger tax burden
on currently young and future cohorts.

An extensive literature uses generational accounts to measure fiscal imbalances associated
with different tax reforms. For example, Gokhale et al. (2000) analyze the use of the long-term
projections of the Congressional Budget Office for the United States. The authors use a 4 percent
discount rate and a 2.2 percent rate of productivity growth to compute the generational imbal-
ances; they estimate that future generations will face a lifetime tax burden 41.6 percent higher
than that of existing generations. They consider five alternative policies to balance the genera-
tional accounts. The first is a 31 percent permanent increase in federal, personal, and corporate
income taxes. The second is a 12 percent increase in all federal, state, and local taxes. The third
policy requires cutting all transfers programs (Social Security, Medicare, Medicaid, food stamps,
unemployment insurance benefits, housing support, and so on) by 21.9 percent. The final two
policy options require the reduction of either all government expenditures by 21 percent or fed-
eral expenditures by 66.3 percent. The methodology has been used to evaluate other policy
reforms that include a switch from income to consumption taxation (as in Altig et al., 2001) or
Social Security privatization (as in Kotlikoff, Smetters, and Walliser, 2002). The methodology
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has also been applied to other countries such as the United Kingdom (as in Cardarelli, Sefton,
and Kotlikoff, 2000). For an international study, see Kotlikoff and Raffelhüschen (1999).

MEASUREMENT OF TAX INCIDENCE AND BIAS
This section begins with two examples in a simple framework. In each example, the economy

starts with a given tax policy A and considers an alternative policy B. We follow some of the
examples in the literature and consider the case of a redistributive policy and the substitution of
tax instruments (consumption taxes versus income taxes). In each case, we choose alternative
fiscal policies that have no real effects on the economy but give rise to different measures of tax
incidence for various intertemporal discount rates.

The Simple Model

Our simple model considers a two-period environment in which households solve a simple
intertemporal consumption problem:

(5)

where c1 and c2 denote consumption, w1 and w2 are the endowments, and a2 is the asset level.
The terms T1 and T2 represent a lump-sum tax (negative value) or a transfer (positive value),
respectively. Because the purpose of the example is to measure the tax burden, we consider spe-
cific values for the parameters. In particular, the discount factor is b = 0.5, the interest rate is 
r = 2, and individuals have an income endowment of w1 = w2 = 100 units of the consumption
good. The tax policy A is entirely characterized by a capital income tax of tk = 0.5 and no inter-
generational transfers, T1 = T2 = 0.

Given the parameter values, it is simple to check that the optimal solution implies that 
c1 = c2 = 100 and a2 = 0. Therefore, taxes paid are 0, and the present value of net taxes paid is
also gaA = 0.

Example 1: Reallocation of Resources over the Life Cycle. A typical example in the litera-
ture involves changes in the distribution of resources over time such as social security privatiza-
tion (see, e.g., Kotlikoff, Smetters, and Walliser, 2002). Consider a policy B where households
receive a transfer in period 1 of T1 = 50 and face a tax in period 2 of T2 = 100 units. The capital
income tax is kept at 50 percent.

The reallocation of resources over the life cycle does not alter the households’ intertemporal
budget constraint, as shown below:
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Now, the optimal consumption allocation remains the same (c1 = c2 = 100), but the optimal
level of savings is a2 = 50. The present value of taxes net of transfers is expressed as 

(8)

The value depends on the intertemporal discount rate R. When R = 2, the implied genera-
tional accounts show that households are paying more taxes (gaB = 25) with policy B than with
policy A. For a larger discount rate (R = 4), the results are the opposite and the households are
perceived to receive net transfers (gaB = –20). There exists an interest rate that clearly equalizes
the measure for both policies, R = 1 + r = 3, but otherwise the measure shows a clear bias. 

The direction of redistribution is irrelevant. Consider an alternative policy C that redistrib-
utes in the opposite direction, from young to old (i.e., Social Security). The policy implements a
tax T1 = 50 in period 1 and a transfer T2 = 100 in period 2. Since the intertemporal budget con-
straint does not change, the optimal consumption allocation is the same, c1 = c2 = 100, but now
consumers borrow a2 = –50. Now the implied generational accounts measuring the present
value of taxes net of transfers become

(9)

Now, we obtain the opposite effect. When R = 2, the implied generational accounts are lower,
gaC = –25, with policy C than with policy A. With R = 4 the opposite is true: gaC = –20.

One of the challenges for the policymaker is the correct choice of the intertemporal discount
rate. In this particular example, R = 1 + r = 3 is the correct choice but, in general, there is no nat-
ural candidate for the discount rate. The example shows that a small deviation affects not only
the magnitude but also the sign.

This example illustrates tax reforms that redistribute resources across time. In previous
work (Conesa and Garriga, 2008a), we have shown that this neutrality holds even in the presence
of labor supply distortions.

Example 2: Substitution of Consumption Taxes for Capital Taxes. Another typical example
in this literature is the substitution of tax instruments (see Altig et al., 2001). We now consider
an alternative policy D. This new policy transfers resources to period 1 through a transfer T1 = 10,
the capital income tax is lowered to tk = 0.25, and the loss of revenue is compensated with a
consumption tax in period 2 of tc,2 = 0.25.

As in the previous examples, policy D does not alter households’ intertemporal budget 
constraint:

(10)

The optimal consumption allocation remains the same (c1 = c2 = 100), but the implied level
of savings is now a2 = w1 + T1 – c1 = 10. The generational accounts associated with the new policy
are represented by

(11)
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Depending on the choice of the intertemporal discount rate, the associated generational accounts
will have different signs, gaD(2) = 5 and gaD(4) = –2.5. Only for the natural rate are the genera-
tional accounts the same across equivalent policies.

Notably, all of these examples share two common features: Alternative fiscal policies redis-
tribute taxes/transfers over the life cycle, and households respond optimally by changing their
level of savings. Because the return on savings is taxed, redistribution of the tax burden over the
life cycle changes the present value of taxes paid. Only when the government and the private
sector discount the future at the same rate are the generational accounts equivalent. While this
has an easy fix in this simple economy, the government should always use the natural rate or
market rate, R = 1 + r; in more complex economies with heterogeneous agents, there is no con-
nection between the two terms. As a result, the generational accounts will be biased when used
to evaluate equivalent policies. This result has two important implications. From the positive
point of view, the measurement of tax incidence implied by generational accounts does not pro-
vide an accurate description (i.e., an invariant metric) of generational imbalances. From the
normative point of view, the evaluation of tax policies based on the distribution of the tax burden
for different age cohorts could be misleading with regard to the effective cost for each cohort. 

Next, we quantify the potential size of the bias for small deviations in the intertemporal 
discount rate. For this analysis, we use a fairly standard overlapping-generations model with
production. 

QUANTITATIVE ASSESSMENT OF THE TAX INCIDENCE BIAS
In this section, we measure the potential size of the tax incidence bias using a generalized

version of the examples in the previous section.

A Standard Life Cycle Model

Generations live for I periods. Preferences of an individual born in period t are represented
by a time-separable utility function of the following form:

(12)

where cj,t and lj,t denote consumption and hours worked, respectively, of individuals of age j at
time t. An individual’s subjective discount factor is denoted by b. The utility function is assumed
to be twice continuously differentiable, strictly concave, monotonically increasing in consump-
tion and leisure, and satisfies the standard Inada conditions. At each point in time, households
are endowed with one divisible unit of time that can be used for work and leisure. One unit of
time of a household of age i transforms into ei units of labor input. The time-invariant endow-
ment profile of efficiency units of labor over the life cycle is denoted by e = {e1,…,el}. The popu-
lation grows at rate n.

Individuals supply their labor services and assets in competitive markets. Then, they receive
a competitive wage, wt , per efficiency unit of labor supplied in period t. They also hold assets,
ai,t , in the form of physical capital or government bonds, in exchange for a market rental rate, rt.
Clearly, the return of both investments must be the same if households are to hold both types of
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assets. We denote the transfer payments received by cohort j as mj,t. Notice that this allows
transfers to change over the life cycle.3

The production-possibility frontier is represented by a constant returns to scale technology,

Yt = F(Kt,Lt), that transforms units of capital, Kt, and efficiency units of labor, 

into value added. The term mi,t represents the relative size of each cohort. The production func-
tion is assumed to satisfy the standard Inada conditions. There is no technological progress, and
capital depreciates at a constant rate d. We consider a single representative firm that operates
the aggregate technology, taking factor prices wt,rt as given.

Each period production can be used for private consumption, investment, and nonproduc-
tive government expenditure.4 We take the sequence of government consumption to be exoge-
nously specified. The period resource constraint is then expressed as

(13)

where the term represents aggregate consumption. The government at each 

period collects consumption taxes, labor income taxes, capital income taxes, and one-period

bonds to finance government expenditure and transfer programs, Thus, the 
period government budget constraint is given by 

(14)

Definition 1. Given a government policy, a market equilibrium in the economy is a sequence
of allocations and prices such that (i) consumers maximize utility subject to their budget con-
straints, (ii) firms maximize profits, (iii) the government budget constraint is balanced, and (iv)
markets clear.

In general, it is difficult to characterize the equilibrium path and the optimal decision rules
for a given tax policy. In the absence of a closed-form solution, we use numerical methods to
simulate the policy reforms and quantify the size of the bias.

The illustration follows Example 1 and performs a neutral Social Security privatization that
transforms the unfunded system into a funded one with private accounts following our previous
work (Conesa and Garriga, 2008a). In general, an unfunded social insurance system is an inter-
generational redistribution scheme, or equivalently, an implicit debt scheme. The young provide
resources through contributions that are used to finance the benefits of the retired. Contributions
made by the young generate an entitlement to a future benefit upon retirement, which constitutes
an implicit debt of the social security system toward them. Upon retirement, these new retirees
sell their claims to Social Security benefits to the new cohorts of workers. Consequently, such
Social Security privatization only amounts to making explicit the implicit debt. There is no wel-
fare gain associated with this recognition.

However, the choice of the intertemporal discount rate can yield different values for the
measures of tax incidence computed for policy A (the unfunded system) and policy B (the funded
system). One measure of the size of the bias is the difference between these metrics.
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Parameterization

Next we determine the choice of functional forms and parameters for the model simulation.
Functional Forms. We pose a standard log utility function between consumption and

leisure:

(15)

where g represents the consumption share on the utility function.
The aggregate technology is Cobb-Douglas with constant returns to scale: 

(16)

where a = 1/3 represents the capital income share in output. 
Population Structure and Income. A model period is equivalent to one year. Given our

period choice, we assume households (i) live for 65 periods so that the economically active life
of a household starts at age 20 and (ii) die with certainty at age 85. In the benchmark economy,
households retire in period 45 (equivalent to 65 years of age). Finally, we normalize the mass of
households to be 1. We assume that households are endowed with one unit of time. The lifetime
profile of efficiency units is constructed using Current Population Survey data.

Government Policy. The level of government expenditure is exogenously specified as 20
percent of output. Revenue is derived from two sources: (i) capital and labor income taxes and
(ii) consumption taxes. In addition, the government administers a pay-as-you-go social security
system in the benchmark policy scenario. We assume that the tax on capital income is 33 percent,
social security contributions are 10.5 percent of labor income, and consumption taxes are 5 per-
cent. The labor income tax is chosen to balance the government budget given the target level of
outstanding government debt.

γ γ( )( ) ( )= + − −ln 1 ln 1u c,l c l ,

1( ) = α α−F K ,L K L ,
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Table 1

Parameterization of the Economy

Statistic Target Result

Wealth-to-GDP ratio 3.00 3.00
Investment-to-GDP ratio 0.16 0.16
Average hours worked 0.33 0.33
Debt-to-GDP ratio 0.50 0.50
Government expenditure-to-GDP ratio 0.20 0.20

Variable Parameter Value

Discount factor b 0.984
Consumption share g 0.460
Depreciation rate d 0.041
Labor income tax t l 0.169



Given the assumptions on the functional forms, endowments, and tax rates, we jointly solve
for the equilibrium and the parameterization to match target statistics. Table 1 defines the
parameter values and the targets.

We want our economy to match three empirical targets. First, we define aggregate capital as
the level of fixed assets in the Bureau of Economic Analysis statistics, giving an implied capital-
to-output ratio of 3.00. The second target is an investment-to-output ratio of 16 percent. The
third target is the average number of hours worked over the life cycle, with an average of one-
third (0.33) of the time of households allocated to market activities. In addition, we fix govern-
ment debt (defined as federal, state, and local) with an implied government debt-to-gross
domestic product (GDP) ratio of 0.50 and a government expenditure-to-GDP ratio of 0.20.

Our three targets determine the value of three parameters: the discount factor, the con-
sumption share in the utility function, and the depreciation rate. In addition, the labor income
tax is endogenously determined from the government’s budget constraint given the ratios of
government debt and expenditure to GDP.

Equivalent Tax Reforms: The Case of a Neutral Social Security Reform

The fiscal reform we examine follows our previous work (Conesa and Garriga, 2008a) and
illustrates the measurement discrepancies generated by the standard generational accounting
procedure. The goal is to privatize the social security system while maintaining the level of dis-
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tortions from the baseline economy.5 The timing of events is as follows. We assume that at time 1
the economy is in steady state with an unfunded social security system. The contributions made
by working cohorts generate an entitlement to a future benefit upon retirement, which consti-
tutes an implicit debt of the social security system toward them. Upon retirement, these retirees
receive their claims.

The reform is implemented at time 2. The government eliminates pensions and gives com-
pensatory transfers to all households. These household-specific transfers are financed with gov-
ernment debt. The anticipation of the reform is a nonissue in this exercise. The reform does not
alter households’ intertemporal budget constraint. The privatization effectively transforms the
implicit debt of the social security system into explicit debt, but real allocations and welfare
remain unchanged. The resulting distribution of wealth is different, since now the implicit social
security claims are transformed into explicit assets in the hands of households. Figure 1 compares
distributions of wealth under both policies.

The asset distribution under the funded system (policy B) is always above the unfunded
one (policy A) because workers use the proceeds from social security contributions to invest in
private savings accounts. The youngest cohort receives a transfer of an initial level of assets equiv-
alent to the net present value of social security transfers. This amount ensures that the consumer
intertemporal budget constraint is satisfied. The difference between the newly issued govern-
ment bonds and the initial outstanding government debt determines the implicit debt of the
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social security system. Figure 2 shows the net taxes paid over the life cycle in these two equiva-
lent policy regimes.

Under the unfunded social security system, the entire tax burden is on individuals 65 years
of age and younger. Retired households pay consumption and capital income taxes, but in net
terms they receive resources (their pensions). Under the new regime, retired households do not
receive a transfer from the government, and they are fully taxed for the interest earned in their
retirement accounts. Despite the differences in the amount of taxes paid, the welfare distribution
is the same across tax regimes. Using the net taxes paid and the relative size of each cohort, we
can compute the generational accounts of each cohort based on the cohort’s age. 

Figure 3 summarizes the model-implied generational accounts for these two equivalent
social security regimes for different intertemporal discount rates. Notice that the standard gen-
erational accounting procedure is not invariant between these two equivalent policy regimes
because the two top curves in the figure do not lie on top of each other. Furthermore, the order
can be reversed depending on the discount rate. With a high intertemporal discount rate, R = 7
percent, policy B seems to reduce the tax burden of the current cohorts; but, with a lower dis-
count rate, the opposite is true. 

The bias is driven purely by the fact that government bond holdings are larger in the funded
regime when they are not net wealth. Because capital income (derived from holding government
debt or financial assets) is taxed, the imputed tax burden varies across the two policy regimes.
However, the proceeds from selling the government bonds are, by construction, equal to the
transfers received from the social security system. The difference is that transfers under the
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equivalent policy are computed as a taxable asset and an explicit government liability that lasts
forever. In contrast, net transfers from the government are funded by workers’ contributions
and become an implicit government liability. The latter situation creates a bias as long as the
intertemporal discount rate does not equate both lines. In the simulations, the magnitude of the
bias can easily range between 18 and 22 percent. In this type of policy comparisons with no real
effects, an intertemporal discount rate exists that guarantees this is the case (Figure 4), but any
deviation from this rate generates a bias.

In this article, we have assumed that markets are complete. That is, households are allowed
to trade assets to smooth consumption over the life cycle. The choice of the intertemporal dis-
count rate is more challenging in more complex economies with heterogeneous agents or in
economies in transition dynamics where the interest rates vary over time. However, the findings
in this article do not depend on these model features.

CONCLUSION
As the number of retirees in the United States doubles over the next 25 years, the number of

employees in the workforce will grow by only 20 percent. This demographic transition surely
will have an important effect on the federal budget unless Social Security and Medicare benefits
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are reduced. The determination of which cohorts will bear the cost is important, but agreement
on how to measure generational imbalances is needed first.

We show that the choice of the intertemporal discount rate is very problematic in assessing
the fiscal burden of different age cohorts; it affects not only the magnitude but also the sign of
policy rankings based on this metric. In the simulations, the size of the bias easily ranges
between 18 and 22 percent.

NOTES
1 Welfare analysis is an alternative method to measure tax incidence. This approach requires specific assumptions
about preferences and technology and is based entirely on individual optimizing behavior and market-clearing con-
ditions. Conesa and Garriga (2008b) use optimal fiscal policy to design the best possible response to demographic
shocks.

2 A similar approach has been used by the economists at the Board of Governors of the Federal Reserve System. They
have developed a stylized model to measure the impact of population aging on living standards using consumption
growth. For example, Bernanke (2006) summarizes the findings of Elmendorf and Sheiner (2000) and Sheiner, Sichel,
and Slifman (2006) and proposes alternatives to deal with the demographic transition.

3 We do not restrict the sign of government transfer programs for workers and retirees. This is irrelevant because the
focus of our article is the measurement of the tax incidence over different cohorts, not the distortionary effect of dif-
ferent tax instruments on these individuals.

4 We choose to have a nonproductive government expenditure with a benchmark comparable to the generational
accounting methodology.

5 Clearly, it is possible to achieve better policy results by optimizing distortions, as in our previous work (Conesa and
Garriga, 2008a), where we use optimal fiscal policy to do precisely that.
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