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C
ONSTRUCTING FORECASTS OF THE FUTURE PATH FOR ECONOMIC SERIES SUCH AS REAL

(INFLATION-ADJUSTED) GROSS DOMESTIC PRODUCT (GDP) GROWTH, INFLATION, AND UNEM-

PLOYMENT FORMS A LARGE PART OF APPLIED ECONOMIC ANALYSIS FOR BUSINESS AND GOV-

ERNMENT. THERE ARE A VARIETY OF METHODS AVAILABLE FOR GENERATING ECONOMIC

FORECASTS. ONE COMMON TYPE OF FORECAST IS A SO-CALLED JUDGMENT-BASED FORECAST. THIS TYPE OF

FORECAST IS PREDOMINANTLY THE RESULT OF A PARTICULAR FORECASTER’S SKILL AT READING THE ECO-

NOMIC TEA LEAVES, INTERPRETING ANECDOTAL EVIDENCE, AND HIS OR HER EXPERIENCE AT OBSERVING

EMPIRICAL REGULARITIES IN THE ECONOMY.
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One difficulty with judgmental forecasts, however,
is that it is hard, if not impossible, for an outside observ-
er to trace the source of systematic forecast errors be-
cause there is no formal model of how the data were
used. Moreover, the accuracy of judgmental forecasts
can be evaluated only after a track record is established.
In addition, it would not be surprising, given the element
of subjectivity in such forecasts, to find that changes in
the personnel of the forecasting staff substantially af-
fected the accuracy of judgmental forecasts.

Model-based forecasts provide an alternative. They
are easier to replicate and validate by independent
researchers than forecasts based on expert opinion alone,
and the forecaster can formally investigate the source of
systematic errors in the forecasts. An important aspect 
of a forecast from a model that quantifies future uncer-
tainty is that it allows the forecaster to give not only an 
estimate of the most likely future outcome but also a

probabilistic assessment of a range of alternative out-
comes. In this context, to say that GDP growth next year
is predicted to be 2 percent conveys somewhat less infor-
mation about the future than does saying that GDP
growth next year is most likely to be 2 percent and the
probability of negative growth is less than 10 percent.
Another advantage to employing model-based forecasts is
that the accuracy of the point forecasts from the model
can be statistically evaluated prior to using the fore-
casts. In other words, a forecast model’s performance
can be established before it is used by a decision maker.
The distinction between judgmental and model-based
forecasts cannot be pushed too far, however, because
successful model specifications also depend heavily on
the skill and ingenuity of particular individuals. No
model can be left on automatic pilot for long.1

This article describes a particular model-based fore-
casting approach. The model studied is a vector autore-
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gression (VAR) of six U.S. macroeconomic variables.
Although this model is small and highly aggregated, it
provides a convenient framework for illustrating several
practical forecasting issues. In emphasizing the practical
problems of forecasting economic data using a statistical
model, the research draws on experience in using such a
model at the Federal Reserve Bank of Atlanta. The focus
on a simple model is intended to provide potential users
with a road map of how one might implement a VAR-
based forecasting model more generally.

The article first describes some practical problems
in using a VAR model for forecasting purposes. The dis-
cussion focuses on a VAR model fitted to monthly data
having staggered release dates that uses a distributed
monthly estimate of quarterly GDP data. The article
then evaluates the relative forecast performance of var-
ious alternative specifications of the VAR and offers
conclusions based on the study’s findings.

Developing a VAR Model for Forecasting

The starting point for any forecasting project
should be the question, What is the objective of
the forecasting exercise? This question inevitably

raises additional questions, such as who will be using the
model and for what purpose the forecast will be used. A
forecaster will design a model to fit the demands of his or
her client. In essence, the end user of the forecast typi-
cally determines the variables to be incorporated into the
model.

Who Are the Clients and What Data Should Be
Forecast? The main client for models designed at the
Federal Reserve Bank of Atlanta is the bank president,
and his needs determine the model’s design. The pres-
ident serves on the Federal Open Market Committee
(FOMC), the voting body of the Fed that determines
monetary policy. To support his responsibilities in con-
tributing to policy decisions, a helpful model will be
designed to forecast the main economic aggregates of
concern to the FOMC, such as measures of inflation, of
the employment situation, and of real output.2 As in Zha
(1998), the VAR model described in this article includes
real GDP as a measure of real output, the consumer
price index (CPI) for urban households as a measure of
inflation, and the civilian unemployment rate (UR) as a
measure of unemployment. In addition, since it is con-

structed to help guide monetary policy, two monetary
variables are included—the effective federal funds rate
(FF), which is a series that the FOMC influences direct-
ly, and the M2 money stock, a series that the FOMC influ-
ences somewhat less directly. Finally, to allow a role for
commodity prices in predicting future inflation, a com-
modity price series is also included in the variables list.3

Handling Mixed-Frequency Data. The VAR model
is specified for data at a monthly frequency. But one of
the variables in the model, real GDP, is measured only
quarterly. Incorporating data of different frequencies into
a single-frequency model is a vexing problem. One simple
approach is to take all
the higher-frequency
data and convert them
to the frequency of the
lowest-frequency data,
in this case real GDP.
The estimated model
would then be a quar-
terly model in which the
other variables would
typically be averages of
the daily, weekly, or
monthly observations.
This method is a stan-
dard approach in fore-
casting models involv-
ing GDP data.

There is some evidence, however, that incorporat-
ing timely, monthly data can help forecast quarterly
data (Miller and Chin 1996; Ingenito and Trehan 1996;
Tallman and Peterson 1998).4 The ability to incorporate
high-frequency data into forecasts is perhaps one of the
main justifications for using judgmental forecasts.
However, measuring the marginal contribution of such
procedures in judgmentally adjusted forecasts is diffi-
cult because the impacts of using high-frequency data
on the forecasts cannot be clearly traced.

The technologies that are available for exploiting
monthly information for model-based forecasts of real
economic aggregates (like real GDP) take a variety of
forms. The approach taken here is to use the distribution
technique of Chow and Lin (1971) in constructing a
monthly real GDP series. The procedure uses monthly

1. Reifschneider, Stockton, and Wilcox (1997) provide a thorough discussion of the interaction between judgmental and model-
based forecasting as practiced at the Board of Governors of the Federal Reserve System.

2. For a monetary policymaker, the Humphrey-Hawkins legislation suggests that the objectives of the Fed (as legislated by
Congress) should be consistent with the federal government’s goals of full employment and low inflation.

3. Exact definitions of the series used are contained in Appendix 1.
4. Ingenito and Trehan estimate a monthly model of the U.S. economy. Miller and Chin combine forecasts of, say, one month

of a monthly series with two actual monthly observations within a quarter, to form preliminary estimates of the quarterly
observations. In essence, there are alternative ways to extract information from monthly data and incorporate it into quar-
terly forecasts. Tallman and Peterson show that incorporating timely monthly information improves the forecast accuracy
of a quarterly model for Australian GDP.

The focus on a simple
model is intended to 
provide potential users 
with a road map of how 
one might implement a
VAR-based forecasting
model more generally.
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data on variables related to GDP (specifically, industrial
production, nonagricultural payroll employment, and per-
sonal consumption expenditures) to estimate the coeffi-
cients of a regression equation for GDP at a quarterly
frequency.5 The regression is then used to construct esti-
mates of monthly real GDP in a way that ensures that the
quarterly average of the resulting monthly GDP estimates
equals the corresponding quarterly observation of GDP.

Three new values for the monthly GDP index can
be constructed with the release of GDP data for a new
quarter. GDP and the data on the monthly indicator
series are revised on a reasonably regular schedule (see

Appendix 1). Hence,
the whole index could
be reestimated every
month as the existing
quarterly GDP data and
data on the monthly
series are revised and
when a new GDP obser-
vation becomes avail-
able. A description of
how to implement this
procedure is presented
in Appendix 2.

Specification and
Estimation of the VAR.
The idea underlying
forecasting with a vec-

tor autoregression model is first to summarize the
dynamic correlation patterns among observed data
series and then use this summary to predict likely
future values for each series. Mathematically, a VAR
expresses the current value of each of m series as a
weighted average of the recent past of all the series plus
a term that contains all the other influences on the cur-
rent values. A VAR can be written compactly as

yt = n + B1 yt–1 + . . . + Bp yt–p + ut,

where yt denotes the m 3 1 vector of variables includ-
ed in the VAR for month t and where all but the interest
rate and unemployment are expressed in natural loga-
rithms.6 Notice that the m 3 1 error vector ut measures
the extent to which yt cannot be determined exactly as a
linear combination of the past values of y with weights
given by the constant coefficients n and Bl , l = 1, . . . , p.
Uncertainty about the value of ut arises because the
numbers of lagged observations of y to be included in
the VAR, p, along with the values of the coefficients are
unknown and hence will have to be estimated from the
available data. The uncertainty about ut is made opera-
tional by assuming that ut is a random vector having a
zero mean, the error covariance matrix S is positive-
definite, and ut is uncorrelated with lagged values of yt.

It is not uncommon to find that VAR models freely
fitted to data of the type used here have many estimat-
ed coefficients whose standard errors are large. Perhaps
they are large because the coefficients are actually zero
as indicated. Alternatively, the data might not be rich
enough to provide sufficiently precise estimates of nonze-
ro coefficients. If the parameters are too imprecise, then
the situation is serious because it has been observed that
large estimation uncertainty can lead to poor forecasts.7

Getting imprecise parameter estimates in a VAR is likely
to be a common practical problem because the number of
parameters is often quite large relative to the available
number of observations. For example, in the next section
of the article the VAR models are specified with p as large
as 13. With six variables in the VAR, a total of seventy-
nine coefficients would therefore be estimated in each
equation in the VAR. Various solutions to the problem of
“overfitting” VAR models have been proposed in the fore-
casting literature, and these all amount to putting prior
constraints on the values of the model’s coefficients so as
to require less information from the data when deter-
mining the coefficient values. These prior restrictions
act as nondata information regarding the coefficient
values.

One approach to reducing the coefficient uncer-
tainty is to set some coefficients to zero or other pre-
assigned values. These values may or may not have been
determined on the basis of prior fitting of models to the
data. For example, one might prespecify a maximum lag
order pmax for the VAR (pmax = 13 in the empirical analy-
sis) and select the p ≤ pmax that minimizes a specific
criterion. This criterion discounts the increase in mea-
sured in-sample fit that occurs simply because one is fit-
ting more coefficients to a fixed set of observations.
Another way that coefficient restrictions are used in a
VAR forecasting model is by predifferencing data series
that appear to exhibit trends or quite persistent local
levels over time, prior to fitting the VAR. This approach
would be mathematically the same as imposing exact
restrictions on the coefficients of a VAR in the levels of
the data.

An alternative approach is to impose inexact prior
restrictions. For example, rather than setting all lags
greater than p to zero, the VAR could be estimated in a
way that gives more weight to nonzero coefficients on
recent observations relative to those on more distant
lags but without necessarily setting the coefficients on
the more distant lags to zero. Similarly, the degree of
uncertainty about the constraints implied by prediffer-
encing the data could be incorporated explicitly into
the coefficient estimation strategy.

The methods presented in Litterman (1980, 1986),
Doan, Litterman, and Sims (1984), Sims (1992),
Kadiyala and Karlsson (1993, 1997), and Sims and Zha
(1998) are all essentially ways of imposing inexact prior

An advantage to employing
model-based forecasts is
that the accuracy of the
point forecasts from the
model can be statistically
evaluated prior to using the
forecasts.
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restrictions on the coefficients of a VAR. How closely the
prior restrictions are imposed is usually determined by
examining historical out-of-sample forecast perfor-
mance across various degrees of tightness on the prior
restrictions. The specification can be made to resemble
an exact restriction if the resulting improvement in
forecast performance warrants such a specification, but
it has been found that the best performance usually
arises by not imposing the restrictions exactly. The
implementation of various types of inexact prior restric-
tion is described in some detail in Box 1.

Handling the Staggered Timing of Data Releases.
Another data-related problem is that new data are
released at irregular intervals. For example, an average
interest rate for a month is available at the end of the
month being measured. On the other hand, a money
stock estimate for a month is not available until the mid-
dle of the following month. Moreover, although the dis-
tribution of the real GDP series puts the model data on
a monthly frequency, the new GDP observations can be
estimated only toward the end of the month after the
quarter being measured. In order to exploit monthly
data that are available on some but not all series in the
VAR, the so-called conditional forecasting technique, as
described in Doan, Litterman, and Sims (1984) and
Litterman (1984), is used. In this framework, at the end
of a particular month, say, the value for all data series
that are not yet available for that month are forecast
“conditional” upon all the variables for which observa-
tions are available for the current month. The procedure
involves first estimating the VAR model using a sample
that contains complete observations on all the variables
in the model. At the end of January, then, the VAR would
be estimated with data up to the previous December.
Then a forecast of all the variables from the VAR for
January is made as if no additional data were available.
However, the forecasts for the federal funds rate and
commodity prices must be exact because their January
values are at hand, and this information should allow
deducing more accurate forecasts of the other series
whose January values are not known. The size of the
improvement to the forecast for January will depend on
the extent to which knowing the values of January’s fed-
eral funds rate and commodity prices is useful for pre-
dicting the other series’ values for that month. This idea
can be readily extended to more complicated situations,

as occurs at the end of March when the values for the fed-
eral funds rate and commodity prices for January,
February, and March and values of M2, CPI, and unem-
ployment for January and February are available but there
is no value for first-quarter GDP.8 A simple example that
illustrates the implementation of the foregoing condition-
al forecasting procedure is presented in Box 2.

Measuring Forecast Accuracy. Evaluating the accu-
racy of forecasts is a form of accountability in the sense
that a client would presumably give more weight to a fore-
casting scheme that can generate relatively accurate fore-
casts. In addition, forecast evaluation is relevant to the
forecaster when deciding
on a model specification
for subsequent use. The
preferences or loss func-
tion of the forecast user
is key to the selection 
of the accuracy criterion.
In most forecast evalua-
tions the accuracy mea-
sures are some form of
average error, typically
root mean squared error
(RMSE) or mean ab-
solute error (MAE), but
many other possibilities
are available. For exam-
ple, the proportion of
times the direction of a change in a variable is correctly
forecast may be relevant for evaluating forecasts if, for
example, capturing turning points were viewed as of pri-
mary importance. The results reported below use the
RMSE as the accuracy criterion, but it is acknowledged
that using other forecast accuracy criteria may yield dif-
ferent model rankings.

In justifying the final specification to a client, most
forecasters would present some evidence regarding the
accuracy and reliability of the model over some historical
period. This evidence is likely to be a by-product of the
model selection process given that a forecaster will proba-
bly have spent considerable time conducting historical
out-of-sample forecasting experiments in order to tune the
model specification. In the empirical application present-
ed below, the period from 1986 to 1997 is used to examine
the forecast performance of the various VAR specifications.

5. These monthly data are the same as those used in constructing the Conference Board’s coincident index of economic activi-
ty except that this model uses consumption expenditure instead of disposable income and does not use the monthly retail
and trade sales series because it has a two-month release lag.

6. The selection of the variables included in the model implies a strong exclusion restriction on all other variables that could
have been but were not included.

7. On this point see Wallis (1989) and Fair and Shiller (1990).
8. An algorithm for implementing this procedure is available in the RATS software package. The authors have a more general

version programmed using the GAUSS language that allows a wider range of conditioning experiments. 

The idea underlying fore-
casting with a vector
autoregression model 
is first to summarize the
dynamic correlation pat-
terns among observed 
data series and then use
this summary to predict
likely future values for 
each series.



8 Federal Reserve Bank of Atlanta E C O N O M I C  R E V I E W  First Quarter 1999

As described in the text, a VAR model for the m 3 1 vec-

tor of observations yt has the form

yt = n + B1 yt–1 + . . . + Bp yt–p + ut , (B1)

where the coefficients n and Bl, l = 1, . . . , p, and the

covariance of ut, S, are to be estimated once a value for p

is specified. A major problem with using a VAR such as

equation (B1) for forecasting based on unrestricted OLS

estimates of the coefficients when p is moderately large is

that the coefficient values are often not very well deter-

mined in a finite set of data. Litterman (1980, 1986) dis-

cusses this problem in the context of economic series that

exhibit trends or persistent local levels and suggests an

alternative, Bayesian, method for estimating the coeffi-

cients in these cases. The idea is to treat the coefficients

as random quantities around given mean values, with the

tightness of the distributions about these prior means

determined via a set of hyperparameters. The OLS coeffi-

cient estimator is then modified to incorporate the inex-

act prior information contained in these distributions.

The main technical issues involve specifying the form of

the prior distributions and determining the form of the

estimators.

Litterman’s method is often referred to as the

Minnesota prior because of its origins at the University of

Minnesota and the Federal Reserve Bank of Minneapolis.

It is usually implemented as follows.

The prior for the individual elements of each lag coef-

ficient matrix Bl is that they are each independent, nor-

mally distributed random variables with the mean of the

coefficient matrix on the first lag, B1, equal to an identity

matrix and the mean of the elements of Bl, l > 1, equal to

zero. Notice that if these restrictions were exact then each

variable would be a random walk, possibly with nonzero

drift. While the random walk prior might be considered a

reasonable specification, there is no need to impose it exact-

ly on the VAR. In particular, the standard deviation of the

ij-th element of the l-th lag coefficient matrix Bl can be

nonzero, with these being often specified as , if i = j,

and , if i Þ j (see, for example, Sims 1992).

The parameter l1 is the prior standard deviation of

the ii-th element of B1, reflecting how closely the random

walk approximation is to be imposed. Lowering l1 toward

zero has the effect of shrinking the diagonal elements of B1

toward one and all other coefficients to zero.

It is reasonable to suppose that most of the variation in

each of the dependent variables in the VAR is accounted for

by its own lags. Thus, in each row of Bl, coefficients on lags of

other variables can be assigned smaller variance in relative

terms by choosing a value for l2 such that 0 < l2 ≤ 1.

Decreasing l2 toward zero has the effect of shrinking the off-

diagonal elements of Bl toward zero. Setting l2 to unity

means that no distinction is made between the lags of the

dependent variable and the lags of other variables.

The ratio (si /sj) is included in the prior standard

deviations to account for the differences in the units of

measurement of different variables. If the variability of yi, t

is much lower than that of yj,t, then the coefficient on yj,t–1

in the i-th equation is shrunk toward zero. In practice, the

si are usually set equal to the residual standard error from

an OLS regression of each dependent variable on p lagged

values.

The parameter l3 > 0 is used to determine the extent

to which coefficients on lags beyond the first one are like-

ly to be different from zero. As l3 increases, the coeffi-

cients on high-order lags are being shrunk toward zero

more tightly. If l3 is set to one, the rate of decay in the

weight is harmonic. For a VAR fitted to monthly data one

could choose to use a decay rate that approximates a har-

monic decay pattern at a quarterly frequency. In particular,

in a monthly VAR with p = 13 lags, rather than using l–1, the

decay could be specified as exp(cl – c) where c = –0.13412.

This approximation is depicted in Chart A, which shows

the harmonic decay pattern at a quarterly frequency (1, 1⁄2,
1⁄3, 1⁄4, 1⁄5). The approximately equivalent monthly decay is

based on p = 13 lags. Notice that this specification ensures

that for l = 13 the decay rate is exactly 1⁄5. By contrast,

assuming a harmonic decay at the monthly frequency

results in a much faster rate of decay, as the chart shows.

In fact, under the monthly harmonic decay scheme the

weight given to the coefficients on observations from five

months ago would be the same as that given to the coeffi-

cients attached to observations from thirteen months ago

under the quarterly harmonic decay approximation. The

choice of the decay pattern will undoubtedly have some

influence on the model’s forecast performance.

As for the constant term n, there are numerous ways

that an inexact prior restriction could be implemented.

Here the prior mean of the constant in the i-th equation is

taken to be zero with standard deviation sil4. As l4

decreases, the constant is shrunk toward zero.

B O X  1

Inexact Prior Restrictions in VAR Forecasting Models

λ λ
1

3/ l

σ λ λ σ λ
i j l1 2

3/
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To summarize, the Minnesota prior for the coeffi-

cients of the i-th equation of the VAR is that the coefficient

vector bi is normally distributed with mean    and covariance

. For example, if m = 2 variables and there are p = 2 lags

of each variable in the VAR, then    = (0 1 0 0 0)9 and    =

(0 0 1 0 0)9. The diagonal prior covariance matrix      has

nonzero elements (s1l4)
2,     , (s1l1l2/s2)

2, (l1/     )
2, and

[s1l1l2/(    s2)]2 while    has nonzero elements (s2l4)
2,

(s2l1l2/s1)
2,      , [s2l1l2/ (     s1)]2, and (l1/   )2.

In terms of coefficient estimation, one should note

that the usual OLS estimator of the coefficients of the i-th

equation of the VAR model in equation (B1) has the form

where yi is a T 3 1 vector with T-th element (yi,T) and X is

a T 3 (mp + 1) matrix with T-th row (1 y1,T–1
…ym,T–1

y1,T–2
…ym,T–2

…ym,T–p). In contrast, the coefficient estima-

tor, or more formally, the mean of the posterior distribution

under the Minnesota prior, is

(see, for example, Lutkepohl 1991).

Under a strict interpretation of the Minnesota prior,

the estimator of the error covariance is a diagonal matrix

with si along the diagonal and with si determined from the

data. The coefficient estimation problem is therefore sim-

plified because it avoids having to specify how the prior

distribution S is related to the prior distribution for Bl. In

practice, the diagonality restriction on S is often ignored,

and a nondiagonal estimator based on the residual sum-of-

squares matrix is used instead.

Over recent years Bayesian VAR techniques have been

developed that remove the assumption that the error

covariance matrix is fixed and diagonal (see Kadiyala and

Karlsson 1993, 1997, and Sims and Zha 1998 for a discus-

sion). For example, one could replace the Minnesota prior

with a specific form of a so-called Normal-Wishart prior.

Under a Normal-Wishart prior, the prior distribution of

coefficients (given S) is Normal while the prior distribu-

tion of S is inverse Wishart (see Drèze and Richard 1983,

539–41). This feature allows the random-walk aspect of

the Minnesota prior on the coefficients to be used without

having to take independence across the equations of the

VAR as an exact restriction.

Under the Normal-Wishart prior, the coefficient esti-

mator (the mean of the posterior distribution) has the form

where   is the prior mean of the coefficient matrix B =

(b1…bm), and is a diagonal, positive-definite matrix,

with elements defined as in Sims and Zha (1998). The cor-

responding estimator of the error covariance is

where    is the diagonal scale matrix in the prior inverse-

Wishart distribution for S. As a specific example, if m = 2

and p = 2, then vec( ) = (0 1 0 0 0 0 0 1 0 0)9;      has

(s
i
/l0)

2 along the diagonal; and    has diagonal elements

P
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(l0l4)
2, (l0l1/s1)

2, (l0l1/s2)
2, [l0l1/(  s1)]2, and 

[l0l1/(    s2)]2. The parameter, l0, can be thought of as

controlling the overall tightness of the prior on S.1

To see how this setup is related to the Minnesota prior,

note that under a Normal-Wishart prior the covariance of

coefficients has a form whereby is multiplied by each ele-

ment of  (a Kroneker product operation). Doing this mul-

tiplication yields an m(mp + 1) 3 m(mp + 1) scale

matrix whose elements are exactly the coefficient prior

variances under the Minnesota prior but with l2 = 1. This

latter restriction is required because the Normal-Wishart

prior implies a certain symmetry across the equations of

the VAR (apart from scale). In particular, it prohibits the

prior from treating lags of the dependent variable differ-

ently from lags of other variables in each equation. In a

sense the restriction on l2 is the price of being able to relax

the strong error covariance assumption of the Minnesota

prior while still being able to have an estimator that is sim-

ple to implement.2

Other types of inexact prior information have been

introduced as modifications of the Minnesota prior that

involve priors on linear combinations of the coefficients in

equation (B1). Because this modification introduces non-

zero off-diagonal terms into the prior covariance for the

individual coefficients, it is usually implemented by mixing

a set of dummy observations into the data set rather than

directly specifying the prior covariance structure. The mag-

nitude of the weight attached to the dummy observations is

used to determine the tightness of the prior restriction.

Two types of initial dummy observations are discussed

here. The first is motivated by the frequent practice of spec-

ifying a VAR model of data that contain stochastic trends

(unit roots) in first differences of the data. This specifica-

tion corresponds to the restrictions that the sums of coeffi-

cients on the lags of the dependent variable in each

equation of the VAR equal one while coefficients on lags of

other variables sum to zero. Formally, when          Bi = I, the

VAR can be written as

Dyt = n + G1 Dyt–1 +…+ Gp–1 Dyt–p+1 + ut,

where Gl = Bn and forecasts of period-to-period

changes in the variables will not be influenced at all by 

the current level of the series. To accommodate this possi-

bility, Doan, Litterman, and Sims (1984) developed the so-

called sum of coefficients prior for a VAR specified in the

levels of the data. This prior is implemented by adding a

set of m initial dummy observations to the data set. For

example, if there are m = 2 variables then there are two

sum-of-coefficients dummy observations for each equa-

tion. For the dependent variable in the first equation,

these are           while they are             for the dependent

variable in the second equation, and        is the mean of the

p presample values for variable yi. If there are p = 2 lags of

each of the two variables in the VAR, then the matrix of

dummy observations for the regressors in both equations

has the form 

A weight of m5 ≥ 0 is then attached to these dummy obser-

vations, and as m5 the estimated VAR will increasing-

ly satisfy the sum of coefficients restriction.3 Notice also

that as m5 the forecast growth rates will eventually

converge to their sample average values.

If it is supposed that each series contains a stochastic

trend, then as m5 the sum of coefficients restriction

implies that there are as many stochastic trends in the VAR

as there are variables in yt. However, it might be reason-

able to suppose that there are fewer than m stochastic

trends in the VAR, as would be the case if there were stable

long-run relations between the trending series (cointegra-

tion). Sims (1992) observed that introducing an addition-

al dummy observation could make some allowance for this

possibility. If m = 2 and p = 2, the Sims initial dummy

observation for the dependent variable in the i-th equation

is        while                                        is the vector of dummy

regressor observations. A weight of m6 ≥ 0 is then attached

to these dummy observations for each equation. If the series

individually contain stochastic trends, then as m6 in-

creasingly more weight will be put on a VAR that can be

written in a form in which all series share a single sto-

chastic trend and the intercept will be close to zero.4
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1. For given sj , it is only the products l0l1 and l0l4 that have a direct influence on the coefficient estimator.
2. GAUSS and MATLAB code for implementing this prior is available from the authors upon request.
3. It is not necessary that m5 be the same in each equation. See, for example, Miller and Roberds (1991).
4. A remaining practical question is how to select values for the hyperparameters since the quality of the forecasts will depend on these

choices. In practice, values are determined based on examining historical forecast performance across a range of parameter settings.



9. The study also examined the forecasts from a VAR in levels, where the lag length was chosen based on the AIC (denoted as OLS-
AIC). The OLS-AIC model’s accuracy is better than the unrestricted OLS model but not as good as the DOLS-AIC model. Similarly,
an unrestricted VAR in first differences (denoted as DOLS) performs better than the OLS and OLS-AIC specifications but not as
well as the DOLS-AIC model. The fact that specifications in which the lag length is selected on the basis of a penalty function out-
perform those that do not suggests that down-weighting distant lags is advantageous to forecast performance.
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plied to generate a new monthly GDP series based on
the revised data, and the VAR is fitted using the vintage
of data through to December 1997 available at the end
of March. Conditional forecasts of the unemployment
rate, CPI, and M2 are made for March, and a condition-
al forecast of GDP is made for January, February and
March. Forecasts of the quarterly and annual aver-
ages/growth rates are then constructed.

The process then repeats itself. For example, at the
end of April 1998 the commodity price index and funds
rate for April, the CPI, unemployment rate, and M2
stock for March, and a
GDP estimate for the
first quarter of the cur-
rent year are available,
and so on.

Empirical
Application

This section re-
ports the results
of using various

VAR specifications to
forecast the unemploy-
ment rate, the inflation
rate, and the rate of
growth in GDP for the
current and the next
quarter and the current and next calendar year over the
period from 1986 to 1997. This comparison is not
intended as a formal model evaluation but simply as a
demonstration that the nature of prior restrictions on a
VAR specification can have important implications for
forecast performance. The alternative specifications
considered are

• An unrestricted VAR specification in the levels of
the data, estimated by OLS, and with p = 13 im-
posed. This specification is denoted as the OLS
model.

• A VAR specification estimated by OLS, with the sum-
of-coefficients restriction imposed exactly (the data
are first-differenced) and with the lag length chosen
on the basis of the Akaike Information Criterion
(AIC) with pmax set at 13 (see Lutkepohl 1991 for a
discussion of the AIC). This specification is denoted
as the DOLS-AIC model.9

• A Litterman VAR as described in Box 1, with the
settings for the parameters of the prior standard
deviations those suggested by Litterman (1986),

Summary of the VAR Forecasting Procedure.
Assuming that the forecasts are constructed within a
few days of the end of a month, there is a simple pattern
for forecast construction across a year. In particular,
forecasts formed at the end of January, April, July, and
October all have the same structure. Those formed at
the end of February, May, August, and November all have
the same structure, and those formed at the end of
March, June, September, and December have the same
structure. As a specific example of the previous discus-
sion, it may be helpful to consider how forecasts would
have been formed at the end of January, February, and
March 1998.

January. At the end of January 1998 the commod-
ity price index and funds rate for January would be
available. The most recent quarterly GDP observation
would be the “advanced estimate” for the fourth quarter
of 1997. The latest available CPI, unemployment rate,
M2 stock, and monthly GDP data (constructed using the
Chow-Lin procedure) are all for December 1997. A VAR
is then fitted to the latest vintage of monthly data
through December 1997. Conditional forecasts of the
unemployment rate, CPI, M2, and GDP are made for
January, and with these forecasts in hand forecasts of
the quarterly average unemployment rate, inflation
rate, and rate of GDP growth are constructed, along
with corresponding forecasts of the annual averages
and growth rates.

February. At the end of February 1998 the com-
modity price index and funds rate for January and
February, the CPI, unemployment rate, and M2 stock for
January, and a GDP estimate for the preceding fourth
quarter would be in hand. The latest quarterly GDP esti-
mate for the fourth quarter of 1997 is the “preliminary
estimate.” The Chow-Lin procedure is reapplied to gen-
erate a new monthly GDP series, and the VAR is refit
using the vintage of data through December 1997, avail-
able at the end of February. Conditional forecasts of the
unemployment rate, CPI, and M2 are made for February,
and a conditional forecast of GDP is made for January
and February. Forecasts of the quarterly and annual
averages/growth rates are then constructed.

March. At the end of March 1998 the commodity
price index and funds rate for January, February, and
March, the CPI, unemployment rate, and M2 stock for
January and February, and a GDP estimate for the pre-
ceding fourth quarter would be available. The latest
quarterly GDP estimate for the fourth quarter of 1997 is
the “final estimate.” The Chow-Lin procedure is reap-

Evaluating the accuracy 
of forecasts is a form of
accountability in the sense
that a client would pre-
sumably give more weight
to a forecasting scheme
that can generate relatively
accurate forecasts.



B O X  2

Conditional Forecasting with A VAR

12 Federal Reserve Bank of Atlanta E C O N O M I C  R E V I E W  First Quarter 1999

Afrequent problem in implementing a VAR model for

forecasting is that observations on all the variables in

the model for the current month are not available. Rather

than using a complete data set, which may involve using

relatively old data or postponing the forecast until all new

data are available, one can make a forecast of the missing

observations using the partially complete data set. If there

is significant high-frequency correlation among the

observed and yet-to-be-observed data, then this approach

should generate better forecasts of the missing observa-

tions than if that information were ignored.

As a hypothetical example of the strategy, suppose

that there is a VAR with m = 2 variables and p = 1 lag such

that each series is a random walk and the errors have unit

variance and a contemporaneous (current-period) corre-

lation of 0.25. Thus, the VAR can be written as

where, as at time t, the et are expected to be zero with

covariance equal to an identity matrix. Now suppose that

for some reason, possibly because of lags in the publication

of data, at the end of February 1998 there are observations

on y1 for December 1997 and for January and February

1998 while the only observation on y2 is for December 1997.

If T denotes December 1997, then the January and

February values are determined according to

and

With only data for December 1997 in hand, the best

guess about the future errors is zero, and hence the fore-

cast of January’s and February’s data values for variable yi

will simply be the corresponding December data values yiT.

However, this forecast ignores the fact that the January

and February values of y1: y1T+1 and y1T+2 are actually

already known. The problem is how to use this extra infor-

mation to refine the forecasts of y2T+1 and y2T+2.

Suppose the difference between the December fore-

casts of y1T+1 and y1T+2 and their actual values were

stacked in a 2 3 1 vector,

Notice that the first element of r is exactly equal to e1T+1 in

the example and the second element of r is equal to e1T+1 +

e1T+2. That is, there is only one value for e1T+1 that can

ensure that the forecast of y1T+1 satisfies the constraint,

and hence there is only one value for e1T+2 that can make

the second constraint hold. Denote as e the 4 3 1 vector of

stacked error terms,

e = (e1T+1 e2T+1 e1T+2 e2T+2)9,

and let R be a 2 3 4 matrix,

where the first row of R gives the relationship between the

first element of r and e while the second row gives the rela-

tionship between the second element of r and e. The result

is a system of equations of the form r = Re to solve for e, and

in general there will be an infinity of possible solutions.1

However, Doan, Litterman, and Sims (1984) showed

that a unique vector of forecast errors that both satisfy the

constraints and minimize the sum of squared errors e9e is

given by ê = R9(RR9)–1r . In a least-squares sense this is the

most likely set of values for the forecast errors. In the

example this solution yields

ê = (ê1T+1 0  ê1T+2 0)9,

where ê1T+1 = y1T+1 – y1T and ê1T+2 = y1T+2 – y1T – ê1T+1.

Finally, substituting the elements of ê back into the VAR

yields modified, or conditional, forecasts. In particular,

instead of using y1T as the forecast of y1T+j for j = 1, 2, their

actual known values would be used, and rather than using

y2T as the forecast of y2T+j, y2T + 0.5ê1T+1 and y2T + 0.5(ê1T+1

+ ê1T+2) would be used, respectively.

Although designed to handle incomplete data matrix-

es in a VAR model, this procedure can also be extended to

allow for conditioning on assumed future paths for vari-

ables in the model by simply treating these as known data.

For example, in September 1998 one might wish to condi-

tion on GDP growth to be an annualized 2 percent per quar-

ter for the current and the next quarter. Doing so would
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1. In general, R is of dimension n 3 (mk), where n is the number of constraints to be satisfied and k is the maximum number of
months the constraints are imposed.

2. This strategy assumes that one does not want to incorporate additional information as to the underlying source of the 2 percent
GDP growth. See Litterman (1984) and Waggoner and Zha (1998) for a discussion on this point.

that is, l1= 0.2, l2 = 0.2, and l3 = 1, with l4 set 
as 0.3.

• A modified Litterman VAR that uses the base
Litterman settings but also incorporates sum-of-
coefficients and cointegration dummy observations
described in Box 1, with weights m5 = 5 and m6 = 5,
respectively.

• The VAR specification used in Waggoner and Zha
(1998) and Zha (1998) and described in Box 1.
Following Waggoner and Zha the prior standard
deviation parameter values are set at l0 = 0.6, 
l1= 0.1, l2= 1, l3= 1, l4= 0.1, m5= 5 and m6 = 5.
This model is denoted as the ZVAR model.

• A partial ZVAR specification that uses the base para-
meter settings of the ZVAR model but shuts off the
dummy observations by setting m5= 0 and m6 = 0.

Each non-OLS specification uses the monthly approxi-
mation to a quarterly harmonic lag decay pattern as dis-
cussed in Box 1.

Robertson and Tallman (1998) describe how a true
real-time forecast experiment would involve using exact-
ly the data series available at the time the forecasts were
made, together with a model specification and coeffi-
cients determined using these data. The results reported
below are obtained by using the real-time vintage of his-
torical data to construct the forecasts and a recent vin-
tage of data (as of July 1998) to evaluate the forecasts.
However, because the parameter setting for the ZVAR
specification was chosen on the basis of out-of-sample
forecast performance, the study does not accurately
replicate real-time forecasts. In particular, a forecaster in
1986 would not have been able to use the post-1986 fore-
cast performance to guide the model specification.

For each VAR specification a maximum of p = 13
lagged observations of the six variables in yt are includ-

ed in each equation. The VAR is first fit to data for the
period from February 1960 to December 1985, with the
thirteen presample values being those for January 1959
to January 1960. The VAR is reestimated (and lag length
reselected in the case of the DOLS-AIC model) every
three months through December 1997, and in doing so
the coefficient estimates can vary in response to new
data and revisions to existing data. As described in the
previous section, each time the model is reestimated,
(conditional) forecasts of the unemployment rate,
inflation, and GDP growth are generated for the current
and the two subsequent quarters, as well as forecasts
for the current and each of the two subsequent calendar
years. Pooling the forecast errors for each period (quar-
ter or year) yields a set of 144 current-quarter forecasts,
141 next-quarter forecasts, 138 subsequent-quarter
forecasts, 144 current-year forecasts, 132 forecasts for
the next calendar year, and 120 forecasts for the calen-
dar year after next. Each model’s forecast accuracy is
evaluated on the basis of the RMSE statistic.

Forecast Results. The RMSE results are reported
in Table 1. The numbers in parentheses give the ratio of
the RMSE of the associated model to the RMSE of the
ZVAR forecasts at each horizon. A value greater than
one for this ratio means that the RMSE of the given
model is larger than for the ZVAR forecasts, indicating
that those forecasts are less accurate. The modified
Litterman model generally produces the smallest RMSE
values across variables and forecast horizons. However,
the ZVAR model is only slightly less accurate overall.
The DOLS-AIC model also performs very well for the
inflation and GDP growth forecasts but generates rela-
tively poor unemployment forecasts. The basic Litterman
and partial ZVAR models are ranked next in terms of
accuracy, and the unrestricted OLS model is clearly

introduce two constraints (one for each quarter) into the

VAR to be spread across six months.2

Waggoner and Zha (1998) observe that, although ê are

the most likely outcomes for the forecast errors, one can

also allow for the fact that over the constraint period

(January and February in the example) the values of the

nonconstrained errors will not necessarily be zero. In par-

ticular, the stacked forecast errors will be randomly dis-

tributed with mean ê and a singular covariance matrix

given by I – R9(RR9)–1R. This result can be used to gener-

ate error bands for the conditional forecasts by repeatedly

simulating observations from this distribution. The reader

is referred to Waggoner and Zha for additional details relat-

ing to conditional forecasting in this context and for meth-

ods for accounting for uncertainty about the true values of

the model’s coefficients in these simulations.
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dominated by all the others. The results are described
in more detail below.10

Unemployment. The modified Litterman model gen-
erates the most accurate unemployment forecasts of any
of the alternative forecast schemes considered here.
However, the ZVAR model performs quite well, having an
RMSE no more than 5 percent higher than the modified
Litterman model. The Litterman and partial ZVAR mod-
els’ forecasts are essentially equivalent, but each per-
formed worse than either the ZVAR or modified
Litterman models. For example, for the one-year annual
forecast, the RMSE from the Litterman specification is 14
percent higher than from the ZVAR model, and the RMSE
from the partial ZVAR model is 10 percent higher. The
DOLS-AIC is the next best performing specification, but
it has an RMSE more than 30 percent higher than the
ZVAR for one- and two-year annual forecasts. The OLS
model performs very poorly for any variable over any 
horizon other than the current quarter. For each of the
one- and two-year annual forecasts the RMSE is over 40
percent higher than for the ZVAR model.

CPI Inflation. The ZVAR and modified Litterman
specifications generate almost equally accurate infla-

tion forecasts at all horizons, with the relative RMSEs dif-
fering by no more than 3 percent. The DOLS-AIC specifi-
cation is marginally more accurate than either the ZVAR
or modified Litterman model at the two-quarter and the
one-year horizons. But the improvement in RMSE is no
more than 3 percent over the ZVAR benchmark. The par-
tial ZVAR generates somewhat worse forecasts than the
Litterman model, especially for annual forecasts. More
notably, the RMSE for the partial ZVAR is almost 40 per-
cent higher than for the ZVAR model for two-year annu-
al forecasts. The OLS model generates by far the
worst-performing inflation forecasts, with an RMSE 132
percent higher than the ZVAR model for two-year annu-
al forecasts.

GDP Growth. The ZVAR and modified Litterman
specifications generate almost equally accurate fore-
casts of GDP growth, with the RMSEs differing by no
more than 5 percent. The DOLS-AIC specification also
yields almost the same forecast accuracy for the annual
forecasts, and it has an RMSE that is no more than 8
percent higher than the ZVAR model for the quarterly
forecasts. The Litterman and partial ZVAR models are
the next most accurate, but each have RMSEs that are

T A B L E  1 RMSE of VAR Forecasts 1986–97a

Current Quarter First Quarter Second Quarter Current Year First Year Second Year

Unemployment

OLS 0.190 (1.25) 0.367 (1.30) 0.546 (1.33) 0.261 (1.54) 0.920 (1.42) 1.435 (1.46)
DOLS-AIC 0.161 (1.06) 0.324 (1.15) 0.519 (1.26) 0.202 (1.20) 0.879 (1.36) 1.377 (1.40)
Litterman 0.160 (1.05) 0.306 (1.10) 0.449 (1.09) 0.220 (1.30) 0.740 (1.14) 1.089 (1.10)
Modified Litterman 0.151 (0.99) 0.277 (0.98) 0.398 (0.97) 0.166 (0.98) 0.619 (0.96) 0.940 (0.95)
ZVAR 0.152 0.282 0.411 0.169 0.647 0.986
Partial ZVAR 0.159 (1.05) 0.302 (1.07) 0.439 (1.05) 0.216 (1.28) 0.718 (1.10) 1.069 (1.08)

CPI Inflation

OLS 1.216 (1.30) 2.105 (1.38) 2.207 (1.39) 0.552 (1.34) 1.719 (1.56) 2.560 (2.32)
DOLS-AIC 1.076 (1.15) 1.701 (1.12) 1.541 (0.97) 0.444 (1.08) 1.074 (0.98) 1.106 (1.00)
Litterman 0.973 (1.04) 1.737 (1.14) 1.787 (1.12) 0.472 (1.15) 1.227 (1.12) 1.451 (1.32)
Modified Litterman 0.920 (0.99) 1.523 (1.00) 1.616 (1.02) 0.400 (0.97) 1.106 (1.00) 1.133 (1.03)
ZVAR 0.933 1.524 1.590 0.411 1.099 1.102
Partial ZVAR 0.999 (1.07) 1.783 (1.17) 1.826 (1.15) 0.495 (1.20) 1.336 (1.21) 1.519 (1.38)

GDP Growth

OLS 2.819 (1.32) 3.122 (1.52) 2.982 (1.39) 0.954 (1.35) 2.156 (1.48) 2.509 (1.49)
DOLS-AIC 2.266 (1.06) 2.140 (1.04) 2.322 (1.08) 0.696 (0.99) 1.465 (1.00) 1.641 (0.98)
Litterman 2.340 (1.09) 2.332 (1.13) 2.459 (1.15) 0.800 (1.13) 1.776 (1.22) 1.878 (1.12)
Modified Litterman 2.237 (1.05) 2.036 (0.99) 2.133 (0.99) 0.710 (1.00) 1.430 (0.98) 1.621 (0.96)
ZVAR 2.141 2.058 2.147 0.706 1.456 1.681
Partial ZVAR 2.250 (1.05) 2.351 (1.14) 2.447 (1.14) 0.785 (1.11) 1.775 (1.22) 1.919 (1.14)

a The numbers in parentheses give the ratio of the RMSE of the associated model to the RMSE of the ZVAR forecasts at each
horizon. A value greater than one means that the RMSE of the given model is larger than for the ZVAR forecasts, indicating that
the given model’s forecast is less accurate than the ZVAR forecasts.

Sources: Unemployment and CPI, Bureau of Labor Statistics; GDP, Bureau of Economic Analysis
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10. The impact of conducting a real-time forecasting experiment is most noticeable in the short-term GDP forecasts. In particu-
lar, the quarterly GDP forecasts can be more accurate one or two quarters ahead than they are for the current quarter.
However, when the same experiment is conducted using the July 1998 vintage of historical data throughout, the forecast
accuracy uniformly declines as one forecasts beyond the current quarter. Recall that a GDP estimate is revised on at least
three occasions, and the size of the revisions to the monthly series used in constructing the monthly GDP data is often quite
large. Of the series used to distribute GDP data over a quarter, industrial production in particular is often substantially
revised (see Robertson and Tallman 1998 for discussion of this point). These real-time data revision issues affect the near-
term (current and next-quarter) forecasting accuracy statistics in a way not captured in a forecasting analysis that uses
only the latest available data.

11. This article has not searched across parameter settings for the non-OLS VAR specifications that might have improved their
performance further.

as much as 20 percent higher than the ZVAR model for
annual forecasts. Again the OLS model performs the
worst, having an RMSE for the two-year annual GDP
growth forecast that is almost 50 percent higher than that
from the ZVAR model.

The results suggest that using the sum of coeffi-
cients restriction, either exactly as in the case of the
DOLS-AIC model or slightly more loosely as in the ZVAR
and modified Litterman models, can significantly improve
forecast performance over specifications that do not use
such information. However, the fact that the restriction is
not imposed exactly and that the cointegration prior is
used might account for why the ZVAR and modified
Litterman models decisively outperform the DOLS-AIC
model in forecasting the unemployment rate.11

Conclusion

This article illustrates in some detail the steps
involved in one approach to producing real-time
forecasts from a VAR model. It focuses attention

on the technical hurdles that must be addressed in a
real-time application and methods for overcoming those
hurdles. The solutions to technical difficulties include
conditional forecasting to handle the staggered release
of data and the interpolation of lower-frequency data to
match the frequency of monthly data. In addition, the
article discusses methods that attempt to improve VAR
forecast accuracy by imposing inexact prior restrictions.

The goal is to provide a road map for an analyst inter-
ested in designing and building a VAR forecasting model
using these techniques.

The article then provides some suggestive empiri-
cal evidence regarding the performance of various pos-
sible specifications of a six-variable VAR in forecasting
unemployment, inflation, and output growth. The fore-
cast accuracy results show that using a particular set-
ting for the systemwide inexact prior restrictions of the
type described in Sims and Zha (1998) generates more
accurate forecasts for unemployment, inflation, and real
GDP growth than a VAR that uses the single-equation
Litterman (1980) inexact priors. However, this improve-
ment is largely explained by the incorporation of reason-
ably tight priors on the long-run properties of the VAR.
This long-run aspect of the specification appears to mat-
ter more for the improvements in accuracy than the sys-
temwide nature of the formulation does. In particular, a
modified Litterman model that also incorporates these
priors appears to be at least as accurate as the ZVAR
model.

VAR models are increasingly being used for fore-
casting in private business and in policy institutions. It
is hoped that the empirical techniques presented in this
article will prove useful to those interested in imple-
menting or at least understanding real-time forecasting
with a VAR model.



Variables Included in the VAR
Real GDP: The value in real (1992) dollars of the output

produced over a given quarter reported at a seasonally

adjusted annual rate. Real GDP is measured in chain-

weighted dollars to account for changes in relative prices

over time. Availability is discussed below. Source: Bureau of

Economic Analysis.

Civilian unemployment rate: The percentage of the civil-

ian labor force that is unemployed. Seasonally adjusted.

Released on either the first or second Friday of the month

following the month measured. Source: Bureau of Labor

Statistics.

Price level: Consumer price index (CPI) for all urban con-

sumers. Not seasonally adjusted. Available by about the mid-

dle of the month following the measured month. Currently

the average CPI value for the years from 1982 to 1984 is set

equal to 100. A not seasonally adjusted series is used in the

empirical analysis described in the article largely because it

was readily available over the forecast period 1986 to 1997.

However, there appears to be little seasonality in U.S. CPI

data. Source: Bureau of Labor Statistics.

M2 money stock: Seasonally adjusted. Measured in billions of

current dollars and available around the middle of the month

after the month to which they refer. The aggregate is current-

ly composed of the sum total of coins and paper currency,

traveler’s checks, demand deposits, other checkable deposits

(NOW, share drafts), overnight repurchase agreements,

overnight Eurodollars, general purpose and broker/dealer

money market funds, money market deposit accounts, sav-

ings deposits, and small-denomination time deposits. Source:

Board of Governors of the Federal Reserve System.

Effective federal funds rate: The interest charged between

banks on loans of reserves held with the Federal Reserve

System and measured as the monthly average of federal

funds transactions for a group of federal funds brokers who

report to the Federal Reserve Bank of New York each day.

Source: Board of Governors of the Federal Reserve System.

Commodity prices (CP): Spot raw industrial subindex of

thirteen markets for commodity prices. Not seasonally

adjusted. Compiled daily and available at a monthly fre-

quency at the end of the current month. The thirteen

included prices are burlap, scrap copper, cotton, hides, lead

scrap, print cloth, rosin, rubber, steel scrap, tallow, tin,

wool tops, and zinc. Source: Commodity Research Bureau.

Monthly Series Used in the 
Chow-Lin Distribution Procedure
Nonagricultural payroll employment: Available on the first

or second Friday following the measured month. Measured in

millions of employed. Seasonally adjusted. Source: Bureau of

Labor Statistics.

Total industrial production index: Available midmonth fol-

lowing the month measured. Measured as an index of physical

output produced in a selection of sectors. 1987 = 100. Season-

ally adjusted. Source: Board of Governors of the Federal

Reserve System.

Real personal consumption expenditures: Seasonally adjust-

ed. New estimates are usually available by the end of the

month after that being measured. Source: Bureau of Economic

Analysis.

Data Release Sequence
There is usually a delay of a few weeks between the end of

a quarter and the release of the initial estimate of quarterly real

GDP (the advanced estimate) for that quarter. Two revised real

GDP estimates (preliminary and final) are released in the two

subsequent months. Moreover, real GDP data for any particular

quarter are subsequently revised, and this process of revision

can continue many years after the initial data release (see

Robertson and Tallman 1998 for a discussion).

Monthly civilian unemployment rate data are pub-

lished on the first or second Friday of the month immedi-

ately following the month to which they refer, and the CPI

data are published around the middle of the month follow-

ing the month to which the data refer. There is generally lit-

tle revision to the unemployment and CPI data over time,

although major benchmark revisions to the CPI are made

approximately every ten years.

The Board of Governors of the Federal Reserve System

publishes monthly data on various money aggregates by the

middle of the month after the month to which the data refer.

These estimates are revised on a continuing basis with the

receipt of more accurate source data, and on occasion the

historical M2 data have been subject to major redefinition

(see Anderson and Kavajecz 1994).

Numerous commodity price indexes are available on a

daily basis. The study uses the monthly average of the daily

closing CRB/BLS index of spot prices for raw industrial com-

modities as the commodity price. The federal funds rate data

are the monthly average of the daily effective funds rate.

A P P E N D I X  1

Data Definitions

16 Federal Reserve Bank of Atlanta E C O N O M I C  R E V I E W  First Quarter 1999



17Federal Reserve Bank of Atlanta E C O N O M I C  R E V I E W  First Quarter 1999

A P P E N D I X  2

Chow and Lin (1971) derive a procedure for distribut-

ing quarterly observations on a flow variable across

the months of a quarter. Their algorithm assumes that the

T observations in the monthly series ym to be estimated are

related to T observations on n monthly indicator variables

Xm via a regression of the form

ym = Xmb + um, (A1)

where ym is T 3 1, Xm is T 3 n, and the regression error fol-

lows a stationary first-order autoregression um,t = rmum,t–1 +

em,t for t = 1, . . . , T, with the T 3 1 vector em having zero

mean and a covariance matrix s2IT. Thus, the covariance

matrix of um has the standard form Vm = [s2/(1 – r2
m)]Pm,

where

(see for example, Hamilton 1994).1

The (T/3) quarterly observations are related to the

monthly observations via an “averaging” matrix

This matrix implies a regression relationship for the quar-

terly observations of the form

yq = Cym = Xqb + uq (A2)

and where the covariance matrix of uq will be

Vq = CVmC9. (A3)

Chow and Lin show that the smallest variance linear

unbiased estimator of ym is

where     is the (generalized) least squares estimate of b in

equation (A2). To estimate rm notice that the auto-regression

coefficient in the quarterly regression, rq, is the ratio of the

first to the second elements of the first row of Vq in equation

(A3). This ratio reveals that rm can be obtained as the unique

solution to the polynomial

and replacing rq with the (generalized) least squares esti-

mate of rq in equation (A2) provides a consistent estimate

of rm.

The Chow and Lin (1971) Procedure for 
Distributing Quarterly GDP Observations

1. If Xm contains a stochastic trend, then the regression represents a cointegrating relationship. A modification of the Chow and Lin
procedure that was suggested by Litterman (1983) would be appropriate in the case that rm = 1.
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Against the Tide: Malcolm
Bryan and the Introduction of
Monetary Aggregate Targets
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M
ONETARY POLICY WAS FREED FROM THE STRAIGHTJACKET OF PEGGING U.S. TREASURY

INTEREST RATES FOLLOWING THE TREASURY–FEDERAL RESERVE ACCORD IN 1951.

THIS NEWFOUND FREEDOM LED TO A GROWING DEBATE INSIDE AND OUTSIDE THE

FEDERAL RESERVE SYSTEM ABOUT THE APPROPRIATE MEASURES TO USE AS OPERATING

GUIDES. AS THE 1950S PROGRESSED, THE FEDERAL RESERVE FOCUSED ON CONTROLLING MARKET INTER-

EST RATES TO ACHIEVE ITS POLICY GOALS. THIS POLICY, WHICH REMAINS IN USE TODAY, CAME UNDER FIRE

FROM A HANDFUL OF POLICYMAKERS AND POLICY WATCHERS. AN ALTERNATIVE SUGGESTED BY SOME WAS

TO PLACE GREATER EMPHASIS ON THE BEHAVIOR OF THE MONETARY AGGREGATES IN SETTING POLICY. THIS

ARTICLE EXAMINES THE CONTRIBUTIONS OF MALCOLM BRYAN, PRESIDENT OF THE FEDERAL RESERVE

BANK OF ATLANTA FROM 1951 THROUGH 1965, TO THIS DEBATE AND TO THE DEVELOPMENT OF MONE-

TARY POLICY IN THE POSTACCORD ERA.
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Bryan parted company with most of his colleagues
on the Federal Open Market Committee (FOMC) dur-
ing the late 1950s and into the 1960s. Bryan tried to
steer policy away from focusing on interest rates and
money market conditions to placing more weight on the
monetary aggregates. A reading of the transcripts of the
FOMC meetings during this time reveals that Bryan’s
alternative policy reflected his desire to prevent the dis-
ruptive effects on the economy from short-run fluctua-

tions in money growth and the longer-term effects of
expansive Fed actions, namely, inflation.1 Bryan and a
few other committee members considered money mar-
ket conditions and changes in interest rates to be inad-
equate indicators of policy actions. Bryan argued that
monetary aggregates not only provided better feedback
on policy changes than tone and feel but also afforded
the FOMC a better gauge for measuring the success of
achieving its desired policies.
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Bryan was not a lone figure in this debate, but his
contributions deserve special mention.2 For example, in
1959 he became the first member of the FOMC to intro-
duce an explicit quantitative, long-run aggregate target
into postwar policy discussions. In 1960 he further sepa-
rated himself from the majority opinion on the FOMC by
developing and introducing short-run, monetary growth
targets—growth cones, as they would become known in
the 1970s—into the policy debate.3 Bryan used these
quantitative indicators to help interpret and steer Fed
policy during the late 1950s and early 1960s. Reviewing
the debate over the usefulness of monetary aggregates as
operating guides provides an informative case study of
U.S. monetary policy, one that offers valuable lessons for
monetary policy even today.

To provide a background for Bryan’s introduction of
aggregate targeting, the article first describes the state
of monetary policy and the economy during the period
following the 1953–54 recession and through 1958. Of
particular interest is how the FOMC interpreted eco-
nomic developments as the economy emerged from the
recession and the inflationary shadow of the Korean
War. Against this backdrop, the article discusses Bryan’s
1959 introduction of a long-term aggregate target, one
based on the postwar trend in the growth of reserves.
The next section focuses on the policy debate in 1960
and Bryan’s introduction of a short-term, reserve growth
cone as an operating guide. The concluding section
offers some final observations.

Monetary Policy and the Economy: 1956–58

Prior to the Treasury–Federal Reserve Accord, mon-
etary aggregates essentially were ignored as policy
operated within the confines of supporting

Treasury security prices. Following the accord, the policy
role of monetary aggregates expanded, though the shift
was more cosmetic than real (Friedman 1982). The

Federal Reserve focused on achieving desired market
rates and maintaining orderly markets to hit stated poli-
cy goals, such as sustained economic growth and low
inflation. Federal Reserve policy during the 1950s and
into the 1960s often relied on hitting target levels of free
reserves—the difference between banks’ excess reserve
holdings and reserves borrowed through the discount
window—in the banking system to bring about changes
in financial markets. Goodfriend (1991), for example,
argues that free reserves in the 1950s and 1960s, like non-
borrowed reserves in the 1980s, provided a distraction to
the Fed’s primary policy
concern of manipulating
market interest rates.
Thus, even though free
reserves are a “mone-
tary” aggregate, their use
in policy was condition-
ed on activity in the fin-
ancial markets.

Changes in free
reserves were brought
about as the FOMC and
the manager of the Open
Market Desk at the
Federal Reserve Bank of
New York took their cues
from events in both the
domestic and, later, international financial markets.
Monetary policy in the 1950s thus depended heavily on
the subjective judgment of the FOMC and the manager of
the desk.4 Their role was to interpret developments in
the financial markets—to determine the tone and feel of
the markets—and how these would influence and be
influenced by policy actions.5 The combination of free
reserves and tone and feel did give the Fed some control
over short-term interest rates, essentially the three-month

1. The FOMC is the policy-making arm of the Federal Reserve System. It is composed of the seven members of the Board of
Governors and five of the twelve district bank presidents, four of whom vote on a rotating basis, and the New York Federal
Reserve Bank president, who is a permanent voting member. For a recent use of the FOMC transcripts as the basis for ana-
lyzing Fed actions, see Edison and Marquez (1998).

2. Meigs (1976) chronicles the contributions of D.C. Johns, the president of the Federal Reserve Bank of St. Louis, and Homer
Jones, the director of research at St. Louis. Meigs also provides a brief discussion of Bryan’s role in the developing debates
that would later be centered on the Federal Reserve Bank of St. Louis.

3. The term cones comes from their construction. For example, supposing that the base period is the average value for the level
of an aggregate in the fourth quarter of a year and assuming that this value is $100, if a 5 percent growth path is the policy
objective for the year, then the average value for money in the fourth quarter of the following year would be $105. Allowing
for a growth path somewhat higher (for instance, 7 percent) and lower (for instance, 3 percent) would give quarter-average
values of $107 and $103, respectively. As shown below, connecting the base period value with the upper and lower ranges
creates a cone of possible values.

4. Monetary policy is conducted through the Federal Reserve Bank of New York primarily by buying and selling government secu-
rities in the open market. This activity takes place through the Open Market Trading Desk, supervised by the manager of the desk.

5. Atkinson (1969) shows that the FOMC often switched between free reserves and looking to tone and feel during the 1950s and
1960s. Even though the FOMC officially used free reserves as the operating guide, Atkinson’s evidence indicates that doing so
did not reduce the variance of interest rates or lead to better control over reserves than proposals that used tone and feel as
guidelines. For an early analysis of the problems associated with the use of free reserves, see Brunner and Meltzer (1964).

Bryan’s aggregate-based
approach to monetary 
policy was a dramatic
departure for a member 
of the FOMC at the time.
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Treasury bill rate. But the policy had its costs. Calomiris
and Wheelock (1998) assert that the Fed’s reliance on
free reserves as an operating guide simply recycled the
policies that Benjamin Strong had advocated during the
1920s. Operating under the limited constraints of the
gold standard, the Fed manipulated free reserves to
achieve desired levels of short-term interest rates with
one eye toward the domestic economy and the other
toward the growing problems of external imbalances.
Such policy choices, Wheelock (1997) suggests, help
explain the upward drift in money growth and inflation

that lasted for the next
two decades.

Dissension among
FOMC members arose
over the best course for
policy following the
1953–54 recession. The
economy in 1955 grew
quite rapidly after the
recession, with real
gross national product
(GNP) increasing at an
annual rate of more
than 6 percent. Brisk
real growth and the
sharp run-up in prices
that followed the

Korean War made inflation a primary concern at FOMC
meetings throughout 1955. Hetzel notes that inflation
was “the primary macroeconomic preoccupation of the
political system in the 1950s” (1995, 6). By the end of
1956, however, real growth had slowed considerably,
increasing at an annual rate of only 1.4 percent for the
year. Even so, the members’ inflation fears now seemed
justified: the price level increased at an annual rate of
more than 3.5 percent during 1956, up from a 2.5 percent
annual rate of change in 1955.

The FOMC reacted to the potential of higher rates
of inflation with a policy of increased restraint during
1956 and into 1957. William McChesney Martin, the
chairman of the Board of Governors, voiced the majori-
ty opinion that the Fed should not repeat the mistake it
made coming out of the last recession, essentially that
of not raising market rates fast enough to curb inflation.
The increased policy restraint resulted in money growth
(M1) falling from a 2.2 percent annual growth rate in
1955 to a 1.1 percent rate in 1956. This constraint per-
sisted into 1957, with M1 decreasing at an annual rate
of 0.5 percent in 1957, bank credit flat, and a three-
month Treasury bill rate that rose throughout the year.

This episode intensified the committee’s internal
debate over the choice of policy guides. Bryan’s com-
ments at the January 28, 1957, FOMC meeting are rep-
resentative of the confusion and uncertainty that using

free reserves engendered. He argued that the behavior
of free reserves was not “particularly useful at the pre-
sent time” (FOMC 1957, 13) and that some alternative
should be discussed.6 Board economist Woodlief
Thomas noted that using tone and feel, the companion
operating guide at the time, often led to changes that
unfortunately contradicted the policy desires of the
committee. Governor J.L. Robertson, among others, also
expressed discontent with tone and feel as an effective
operating guide. The FOMC’s dilemma was that neither
approach seemed to provide very reliable signals about
policy actions and their effects on the economy.

Chairman Martin took the position often expressed
by Fed chairmen: operating guides such as tone and feel
may be less than perfect, but they afforded the FOMC
and the manager of the Open Market Desk the needed
flexibility to respond to unforeseen changes in financial
markets or the economy. Robert Roosa recalled that
“the Federal Reserve has had to rely primarily on exper-
imental probing. . . . [U]tilizing its own qualitative con-
cept of pressure, it has withheld or released new bank
reserves . . . the ‘feel’ arising from participation in secu-
rities markets and broader judgments of current eco-
nomic trends” (1960, 262; emphasis added).7 Alfred
Hayes, president of the New York Fed and vice chairman
of the FOMC, gives another perspective on the process
of using tone and feel to guide policy: “[T]he tone of the
market is a very difficult thing to describe unless you are
actually sitting at this trading desk, which is the nerve
center of the bank and the nerve center of the System
for keeping in touch with credit and banking and money
market developments. But I would say that it [tone] is a
compound of all kinds of impressions you get from the
volume of trading, the speed of trading, what is happen-
ing to prices, what the bank’s position is, whether the
dealers are hard up for financing or have plenty of
financing, whether funds are well distributed through-
out the country or not well distributed” (Atkinson 1969,
85).8 Chairman Martin and others extolled the flexibili-
ty that tone and feel offered. Martin also dismissed
claims that monetary aggregates could serve as credible
operating guides, insisting on more than one occasion
that monetary policy would not be constrained by the
“dead hand of statistics,” something that he associated
with reliance on the aggregates. Sentiment for a change
in operating guides was not overwhelming.

By the end of 1957, a few members of the FOMC
advised that the Fed’s restrictive policy was having a
deleterious effect on the economy and needed to be
reversed. Bryan was one of the more vocal critics of cur-
rent policy. At the November 12, 1957, meeting he warned
that the lack of reserve and money growth was creating
“a terrific drag” on the economy. Unless the FOMC moved
to quickly reverse this policy, Bryan warned, the Federal
Reserve would be “party to producing economic convul-

Bryan and a few other
FOMC members considered
money market conditions
and changes in interest
rates to be inadequate 
indicators of policy actions.
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6. Although quotation marks appear, the minutes represent the FOMC Secretary’s summary of the discussion and are not nec-
essarily verbatim. Even so, FOMC members had the opportunity to correct the minutes before they entered the permanent
record.

7. This notion of flexibility can be found throughout FOMC discussions. For example, compare Roosa’s and Martin’s comments
to those of Chairman Paul Volcker at the December 20–21, 1982, meeting of the FOMC: “I think we’re left with what could be
termed an eclectic, pragmatic approach. It’s going to involve some judgment as to which one of these [aggregate] measures
we emphasize, or we may shift from time to time. . . . [W]e’re going to have to make some judgments as to which one is more
significant at any particular point in time against what nominal GNP is or what the goal is or what the real economy is
doing and what prices are doing and all the rest. . . . [T]hat’s the way the Federal Reserve used to operate, less elaborately,
for years when policy by present standards looked pretty good” (FOMC 1982, 41).

8. The source of the quote is Hayes’s testimony before the Joint Economic Committee in 1961.
9. It is likely that Bryan meant “Some Theoretical and Empirical Aspects of the Demand for Money” since there is no reference

in the NBER list of publications to the former piece.
10. Thanks to Milton Friedman for making this correspondence available. Bryan’s views on monetary policy and the effects of

money probably reflect the fact that he received postgraduate training at the University of Chicago (see Box 1). This is the
school often associated with Friedman and so-called monetarist economics. To get a feel for the opinion that many econo-
mists held of such views, the remarks of Richard Davis, an economist at the Federal Reserve Bank of New York in 1969, can
be considered: “[T]he view that ‘only money matters’ or, perhaps more accurately, that ‘mainly money matters’ was the
province of an obscure sect with headquarters in Chicago. For the most part, economists regarded this group—when they
regarded it at all—as a mildly amusing, not quite respectable collection of eccentrics” (1969, 119).

sions” (FOMC 1957, 695). This view was not new for
Bryan (Bryan 1938, 1948). A decade earlier, in a speech
before the Alabama Bankers Association, Bryan suggest-
ed that “the central bank must lean against the breeze in
times of boom and inflation and likewise in times of
depression and deflation” (1948; emphasis added). At the
December 17, 1957, meeting Bryan reiterated his long-
held view on the nature of policy effects, further stating
that, “I believe [monetary policy] can play its most effec-
tive role in a downturn if monetary ease is injected dur-
ing the early stages of a downward movement rather
than after the recession is well underway. . . . [I]n the
face of a now clearly perceptible economic downturn, our
effective policy, whatever our intentions, has been to
allow a reserve base providing for no growth whatever in
the economy. I believe it is clear that the continuation of
such policy must finally be an important causative factor
in promoting a serious recession” (FOMC 1957, 801–2;
emphasis added).

Most other members of the FOMC, however,
pressed for continued restraint since their primary con-
cern was to avoid “sloppy” financial markets. In general,
committee members and the chairman believed that
reversing the course of monetary policy would have lit-
tle impact on curtailing any recessionary momentum
that might already be under way in the economy.

Bryan’s view of monetary policy and its effect on real
economic activity was not ordinary for a member of the
FOMC at that time. His approach to judging policy, con-
trary to his colleagues and many others in the economics
profession, employed ideas associated with a small num-
ber of monetary economists that were beginning to circu-
late through the profession. For example, compare
Bryan’s comments cited above with Milton Friedman’s
testimony before the Joint Economic Committee in March
1958. Friedman asserted that actions taken by the

Federal Reserve were a “causative factor” in explaining
past recessions. Friedman’s analysis of recent Fed policies
concluded that “the tight money policy of 1956 and 1957
which coexisted with rising prices . . . [is] with us in the
current recession” (Friedman 1958, 250, quoted in Meigs
1976, 445).

Bryan was aware of and closely followed develop-
ments in monetary economics, as a correspondence
between Bryan and Friedman indicates. In a letter dated
April 7, 1959, Bryan wrote to Friedman asking for a copy
of his paper “Some Theoretical and Empirical Aspects of
the Supply of Money.”9

From Friedman’s re-
sponse, it is clear that
Bryan had sent along a
copy of his paper “The
Sovereign, the Central
Bank, and the Monetary
Standard” (1959), which
he had delivered sever-
al times in speeches.
Later Friedman wrote
to Bryan, sending him a
copy of his recently pub-
lished A Program for
Monetary Stability.
This correspondence,
albeit limited, suggests
that Bryan followed the developments and debates in the
increasingly active area of monetary economics and
sought input from one of its leading theorists and propo-
nents for an aggregates-based policy.10

Bryan’s policy analysis was not solely the product of
others’ research, however. Bryan’s views on the role and
effects of monetary policy, as indicated in a series of
speeches, was established as early as 1938. By 1957

Prior to the Treasury–
Federal Reserve Accord,
monetary aggregates
essentially were ignored as
policy operated within the
confines of supporting
Treasury security prices.
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Bryan already was arguing that significant, short-run
changes in money growth were likely to influence real
economic activity. This date suggests that Bryan’s policy
stance predates the monetarist position usually associ-
ated with the Federal Reserve Bank of St. Louis. For
instance, Homer Jones, a leading proponent of using
monetary aggregates, did not begin as research director
at St. Louis until 1958. And Meigs’s observation that
“[t]he new element in the St. Louis position in 1960 was
a recognition that short run changes in the money stock
can have adverse effects on income and employment”
(1976, 447; emphasis added) was a conviction Bryan
used in his policy analysis. The development suggests
that the maverick views so often associated with the St.
Louis bank were already operating at the Atlanta bank.11

Monetary policy abruptly changed direction in
1958. The growth of M1 increased dramatically: after
decreasing at an annual rate of 2.1 percent in the first
quarter of the year, the growth rate of M1 jumped to
more than 6 percent during the next two quarters. At
the same time, real output roared out of the recession,
increasing at better than a 10 percent annual rate dur-

ing the second half of the year. In contrast to the posi-
tions of his colleagues, Bryan’s statements at FOMC
meetings throughout 1958 reflect an evolution in his
view about the economic effects of short-run fluctua-
tions in money growth. Eschewing the common practice
of measuring policy on a meeting-to-meeting basis—
often a period of only weeks—Bryan began to compare
the level of reserves at one meeting with that of the pre-
vious year. While others focused on measuring reserve
growth on a meeting-to-meeting basis, Bryan put cur-
rent policy analysis and discussion into a longer-term
perspective in order to understand the current stance
of policy actions. This development is reflected in his
introduction of a reserve growth target in 1959.

Introducing a Reserve Growth Target: 1959

Bryan’s concern about the inflationary effects asso-
ciated with long-term reserve growth is consistent
with his often expressed distress about the dan-

gers of inflation and the Federal Reserve’s responsibility
to contain it. A popular notion at the time was that a lit-
tle inflation was good for the economy. Bryan considered

Bryan was born in 1902 in Wateska, Illinois, a small

town of several thousand a little more than 100 miles

south of Chicago. At the age of twenty-two Bryan graduated

with a bachelor’s degree from the University of Illinois,

where he remained for an additional year to earn a master’s

degree. Presumably the master’s degree was in economics

since following graduation Bryan took a position in the eco-

nomics department at the University of Georgia.

During his years at the University of Georgia

(1925–36), Bryan served in several positions. In 1929 he

was a member of Georgia’s Special Tax Commission, and

in 1934 he served on the Special Committee on Banking

and Taxation under the auspices of the U.S. Treasury.

From 1933 to 1937, Bryan served as editor of the Southern

Economic Journal. Perhaps the most important aspect of

this period in Bryan’s life is that he spent 1927 and 1928

doing postgraduate work in economics at the University of

Chicago, where it is likely that his views on the role of

monetary policy and the link between monetary aggre-

gates and the economy were influenced by economists

Viner, Knight, Douglas, Mints, and Simon, all faculty mem-

bers at that time.

Bryan left the University of Georgia in 1936 and began

his career in the Federal Reserve System with a two-year

stint as an economist at the Board of Governors. Afterward

he returned to Georgia as a vice president of the Federal

Reserve Bank of Atlanta, a position that he held from 1938

through 1941. In 1941 Bryan was promoted to first vice pres-

ident of the Atlanta Fed, where he remained until 1946.

While Bryan was at the Atlanta Fed, he was elected president

of the Southern Economics Association in 1942. He also

served on the American Technical Staff, part of the negotiat-

ing team at the Bretton Woods Monetary and Financial

Conference in 1944.

After the end of World War II, Bryan left the Atlanta Fed

to become vice chairman of the Trust Company of Georgia.

He remained in this job from 1946 until 1951. During this

interval away from the Fed, Bryan served as a member of the

Senate Finance Committee’s Advisory Committee on Social

Security (1947–48) and as part of the Economic and Fin-

ancial Mission to Peru in 1948. Bryan left the Trust Company

of Georgia in 1951, returning to the Atlanta Fed as its presi-

dent. He remained in this position for the rest of his profes-

sional career, retiring in 1965. Bryan died in 1967.

B O X  1

Biography of Malcolm Bryan
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11. In personal discussions, Jim Meigs relates that Bryan and Johns often met outside the FOMC meetings to discuss policy
developments. Bryan, the professional economist, is likely to have influenced Johns, a lawyer by training, in matters of
monetary policy.

12. The total-effective-reserves measure developed at Atlanta is similar to the St. Louis adjusted monetary base series less cur-
rency. Total effective reserves are measured by first calculating the average value for the ratio of required reserves to aver-
age deposits beginning in May 1958 through December 1959. May 1958 is used since it is the last time reserve requirements
were changed. This ratio is 0.1152. For the period prior to May 1958, this ratio is divided by the monthly ratio of required
reserves to deposits and the value of this term multiplied by actual reserves—in other words, [0.1152/(Rr /D)] ´ R . From
May 1958 onward, actual member bank reserves are used. Both reserve measures are then seasonally adjusted. This com-
putation is outlined in the appendix to the January 26, 1960, FOMC meeting. This measure can be replicated using the data
in Appendix D of Meigs (1962). For example, this author’s trend estimate is that reserves increase, on average, $42.7 million
per month compared with Bryan’s reported estimate of $43 million per month.

13. Meigs (1976, 445) suggests that Bryan introduced the use of total effective reserves at the November 24 meeting of the FOMC.
It was at the November 24 meeting that Bryan introduced the charts upon which his policy discussions actually had been
based since August.

this view to be economically naive and morally bankrupt.
For example, he publicly argued in a speech that infla-
tion was merely a “transfer of purchasing power from
savers in money forms to other classes of society” and a
process that erodes the very foundation of a market econ-
omy. He believed that “once money is destroyed as a store
of value or its function therein seriously impaired . . . the
judgment of the consumer, the saver, the businessman
and often governments as to their best interests in the
presence of inflation as against what their judgment of
their best interests would be in the absence of inflation”
is negatively affected (1957).

Following the expansionary policies of 1958, the
threat of inflation once again pervaded FOMC meetings
into 1959. For instance, as early as the January 6, 1959,
meeting, the presentation to the FOMC by staff econo-
mists characterized the economic situation as a “matur-
ing recovery” with the problems of recession replaced by
“problems of sustainable growth” without igniting infla-
tion (FOMC 1959, 5). Money growth continued strong,
with M1 increasing at an annual rate of 4 percent during
the second half of 1958.

A major problem facing the FOMC was that its desire
to reign in potential inflation conflicted with its perceived
necessity to accommodate the Treasury’s financing needs.
In the spring of 1959 a few FOMC members openly
expressed dissatisfaction with such policy constraints.
D.C. Johns, for example, said at the February 10 meeting
that the FOMC should “pay more attention to what was
happening to the money supply” in its discussions (FOMC
1959, 92). Governor A.L. Mills suggested at the March 3
meeting that continued use of free reserves would likely
repeat the “unhappy experience” of 1958 when Fed
actions caused a “supercharged growth in the money sup-
ply” (167). Bryan continued in this vein at the April
meeting, asserting that recent reserve growth was “suffi-
cient to finance a first-rate inflation and [that] it would
easily be possible to get into trouble” (288–89). He
repeated this warning in May, noting that policy “had not
been particularly restraining” (313).

Bryan also questioned the manner in which policy
instructions were communicated to the manager of the
desk: the directive. A chronic problem for the committee
was that different members often had different interpre-
tations of the directive to which they had agreed. (To 
provide a perspective on the problem, the directive for-
warded to the desk from the May 5, 1959, meeting is
reprinted in Box 2.) For example, the consensus at the
May 5 meeting called for an even-keel policy, prompted
by upcoming Treasury financing needs. Bryan questioned
what this meant: was an even-keel policy “measured by
net free reserves, net
borrowed reserves, the
feel of the market, or the
intuition of the Account
Manager”? (FOMC 1959,
340). The manager, in
response, “thought it
was a mixture of the
things [Bryan] had
mentioned” (340). Re-
lying on free reserves to
achieve interest rate 
targets engendered un-
certainty over policy dir-
ections to the desk.

Bryan became an
increasingly outspoken
proponent for changing the directive from a qualitative
description of policy desires—firm up the markets,
achieve some ease in free reserves, and so forth—to one
that established numerical targets for policy. In the sum-
mer of 1959, Bryan began to base his policy analysis on
the short- and long-run growth of a reserve measure that
was developed by the Atlanta bank, called total effective
reserves.12 At the August 18, 1959, meeting Bryan intro-
duced something novel in postwar FOMC deliberations:
the idea of gauging policy by tracking total effective
reserves relative to their postwar trend, an annual aver-
age growth rate of 3.6 percent.13 Bryan argued that when

Operating guides such as
tone and feel may be less
than perfect, but they
afforded the flexibility to
respond to unforeseen
changes in financial 
markets or the economy.
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reserves go below their postwar trend, he “would be
inclined to resolve any doubts [on the stance of policy]
slightly on the side of ease” (FOMC 1959, 558). Bryan
pushed for the adoption of his reserve measure and its
trend growth as the operating guide for policy to replace
financial market behavior and free reserves. Not sur-
prisingly, little was made of his suggestion at this time.

Monetary policy by late 1959 confronted conflicting
economic signals. Domestically, money growth had dete-
riorated sharply, with M1 decreasing at an annual rate of
3.4 percent in the fourth quarter of 1959. The steel strike
that began in mid-July and ended in November disrupted
the relation between policy actions and the economy.
Research out of the St. Louis bank, for example, suggest-
ed that the decline in economic activity due to the strike
lowered velocity and made the recent slowing in money
growth less restrictive than normal. Uncertainty about
the domestic economy and the correct policy response
was compounded by a worsening balance-of-payments
situation. As Hetzel describes it, “monetary policymakers
walked a tightrope requiring them to balance internal
and external objectives . . . each requiring conflicting pol-
icy responses” (1996, 23). By 1959, the currencies of the
European Economic Community countries had become
fully convertible into U.S. dollars.14 A persistent balance-
of-payments deficit generated significant gold outflows

from the U.S. Treasury. This situation not only caused
alarm among policymakers but was also politically unac-
ceptable. With domestic interest rates below European
rates, the Fed moved to raise the three-month Treasury
bill rate in an attempt to quell the gold outflow. Monetary
policy thus was conducted with heightened uncertainty
(and disagreement) over which objective—internal or
external balance—was more important.

Bryan believed that monetary policy did not cause
and could do little to solve external imbalances. At the
September 22 meeting he asserted that unless reserves
increased fast enough to satisfy seasonal needs plus some
positive growth, the “System could easily get itself into
the position of bringing about greater tightness this fall
than it desired” (FOMC 1959, 649). In other words, the
current course of policy would, in all likelihood, cause
another recession. In contrast, Chairman Martin said at
the November 24 meeting that while he “shared some of
the apprehension that had been expressed about the
money supply and the relationship of credit to growth . . .
he did not believe this was the time to correct it” (828).
Martin steadfastly relied on the flexibility given by tone
and feel to guide policy decisions even though Robert
Rouse, manager of the desk, cautioned at the December
15 meeting that “interpretation of the signals given off by
the market was by no means easy” (836). Martin simply

Thereupon, upon motion duly made and seconded, the

Committee voted unanimously to direct the Federal

Reserve Bank of New York, until otherwise directed by the

Committee:

(1) To make such purchases, sales, or exchanges

(including replacement of maturing securities, and allow-

ing maturities to run off without replacement) for the

System Open Market Account in the open market or, in the

case of maturing securities, by direct exchange with the

Treasury, as may be necessary in the light of current and

prospective economic conditions and the general credit

situation of the country, with a view (a) to relating the sup-

ply of funds in the market to the needs of commerce and

business, (b) to fostering conditions in the money market

conducive to sustainable economic growth and stability,

and (c) to the practical administration of the Account;

provided that the aggregate amount of securities held in

the System Account (including commitments for the pur-

chase or sale of securities for the Account) at the close of

this date, other than special short-term certificates of

indebtedness purchased from time to time for the tempo-

rary accommodation of the Treasury, shall not be increased

or decreased by more than $1 billion;

(2) To purchase direct from the Treasury for the

account of the Federal Reserve Bank of New York (with

discretion, in cases where it seems desirable, to issue par-

ticipations to one or more Federal Reserve Banks) such

amounts of special short-term certificates of indebtedness

as may be necessary from time to time for the temporary

accommodation of the Treasury; provided that the total

amount of such certificates held at any one time by the

Federal Reserve Banks shall not exceed in the aggregate

$500 million.

B O X  2

The Directive of May 5, 1959

Source: FOMC (1959, 341–42)
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reiterated his distrust of allowing the behavior of the
monetary aggregates to guide policy: “[O]ne should not
go overboard on the money supply question unless he was
certain that the velocity factor was not playing a part. . . .
For this reason he was less wary of restraint” (876).
Martin’s position, which also was the Committee’s con-
sensus view, meant that the FOMC continued to restrain
money and credit growth while real economic growth was
showing signs of deteriorating.

At this meeting Bryan asserted that the relevant
issue had become not whether the Fed should maintain
its current policy but how damaging to the economy the
Fed’s policy of tightening actually would be. Bryan used
two analytical tools to drive home his point. One was a set
of tables showing the annual growth rates of effective

reserves, real GNP, and inflation over the period from
1947 through 1959. These tables are reproduced here as
Tables 1–3. The deterioration of reserve growth is evident
in Table 1. After increasing at an annual rate of more
than 6 percent in 1958, effect reserves were growing only
at about a 2 percent rate in 1959. Bryan used the tables
to illustrate the connection between fluctuations in
reserve growth and economic activity. For example, it is
evident from Table 1 that reserve growth in 1956 and
1957—about 1 percent and 2 percent, respectively—was
well below the trend rate of growth of about 3 percent.
These slow rates of reserve growth precede the down-
turn in 1958, when real GNP decreased at an annual
rate of 2.3 percent (Table 2). Bryan also used the tables
to establish the connection between the longer-term

14. The following draws on Hetzel (1996). See also the related discussions in Meltzer (1991), Schwartz (1997), and Wheelock (1997).

Base Year 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959b

1947 x 1.8 1.0 2.0 2.6 3.2 3.1 3.4 3.3 3.1 2.9 3.3 3.0

1948 x x 0.2 2.0 2.9 3.5 3.3 3.6 3.5 3.2 3.0 3.4 3.3

1949 x x x 3.9 4.3 4.6 4.1 4.3 4.1 3.7 3.4 3.8 3.6

1950 x x x x 4.6 5.0 4.2 4.4 4.1 3.7 3.3 3.8 3.6

1951 x x x x x 5.4 4.0 4.3 4.0 3.5 3.1 3.7 3.5

1952 x x x x x x 2.6 3.8 3.5 3.0 2.6 3.4 3.2

1953 x x x x x x x 5.0 4.0 3.1 2.6 3.6 3.3

1954 x x x x x x x x 3.0 2.2 1.9 3.3 3.0

1955 x x x x x x x x x 1.3 1.3 3.3 3.0

1956 x x x x x x x x x x 2.0 4.3 3.6

1957 x x x x x x x x x x x 6.6 4.7

1958 x x x x x x x x x x x x 2.1

1959 x x x x x x x x x x x x x

a Percentage changes, base year to terminal year. The footnote to the original table reads: ÒReserve figures exhibited in [this table]
and the chart on effective reserves [Chart 1] are total member bank reserves (monthly averages of daily figures) adjusted for
changes in reserve requirements and for seasonal influences. No effort was made to remove the expansion potential of total
reserves resulting from shifts in deposits among classes of banks and between types of deposits subject to different
requirements.Ó

ÒMethod of computation: For May 1958ÐNovember 1959, figures used are actual member bank reserves, adjusted for seasonal
influences. Monthly values of effective reserves for January 1947 through April 1958 (when reserve requirements were last
changed) have been derived by (1) obtaining the ratio of average required reserves to average deposits subject to legal reserves
for May 1958ÐApril 1959; (2) multiplying actual reserves by the percentage the above ratio is of the ratio of required reserves to
deposits subject to legal reserves for each specified month; and (3) adjusting the values for seasonal influences.Ó

b Eleven months

Source: FOMC (1959, 882)

T A B L E  1 Compounded Annual Growth Rates fo Effective Reservesa
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movements in reserves and inflation, although the focus
at this meeting was on the impending downturn.

The other tool was a chart showing the level of
total effective reserves plotted around their postwar
trend. Chart 1 reproduces Bryan’s chart. Bryan used this
chart for two purposes. One was to illustrate the rela-
tion between effective reserve growth and real econom-
ic activity, hence the appearance of National Bureau of
Economic Research (NBER)–designated recessions.
Bryan argued, on the basis of the growth triangles and
the chart, that “a situation appeared to be approaching
in which the matter of the growth factor in reserves
should have serious consideration” (FOMC 1959, 871).

Chart 1 also served another purpose for Bryan. He
used it to reiterate his misgivings about the qualitative
nature of the directive. Bryan proposed that a quantita-
tive tool like Chart 1 gave the FOMC “a means by which
instruction can be given in quantitative rather than qual-
itative terms” (FOMC 1959, 872). By introducing this
simple chart Bryan sought to transform the policy debate
from money market conditions to the behavior of the
monetary aggregates. This chart not only enabled Bryan
to provide an explicit, quantitative analysis of past poli-
cies but also to illustrate their effects on the economy.

The next section turns to the events of 1960 as
Bryan used his new framework to analyze policy and
attempted to convince others of its merits. This appraisal
details Bryan’s introduction of short-term, aggregate
growth cones for setting monetary policy as a means of
achieving his longer-term targets and the opposition he
faced within the FOMC.

Introducing Aggregate Growth Cones: 1960

The January 12, 1960, FOMC meeting opened with
routine reports by staff economists. Guy Noyes, the
Board’s director of research and statistics,

observed that the “customary measures of current eco-
nomic activity [for example, construction activity, indus-
trial production, and GNP] are all up, and further
increases seem as certain for the near term as anything
can be” (FOMC 1960, 6). As far as any economist in or out
of the Federal Reserve System could predict, this view
was correct. (Although not known at the time, real GNP
increased at a 7.2 percent rate in the first quarter of
1960.) Robust real output growth seemed assured. Still,
some FOMC members were warning that past policies,
which left the growth rate of the money supply trending
down over the second half of 1959, would exert significant

Base Year 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959b

1947 x 3.9 1.8 4.1 4.9 4.6 4.6 3.7 4.2 4.0 3.8 3.2 3.5

1948 x x –0.2 4.1 5.2 4.8 4.7 3.6 4.3 4.0 3.7 3.1 3.4

1949 x x x 8.7 8.1 6.5 6.0 4.4 5.0 4.6 4.3 3.5 3.8

1950 x x x x 7.5 5.4 5.1 3.4 4.3 3.9 3.6 2.9 3.3

1951 x x x x x 3.4 3.9 2.0 3.5 3.2 3.0 2.2 2.8

1952 x x x x x x 4.4 1.3 3.6 3.2 2.9 2.0 2.7

1953 x x x x x x x –1.7 3.1 2.8 2.6 1.6 2.4

1954 x x x x x x x x 8.2 5.1 4.0 2.4 3.2

1955 x x x x x x x x x 2.1 2.0 0.5 2.0

1956 x x x x x x x x x x 1.8 –0.2 2.0

1957 x x x x x x x x x x x –2.3 2.1

1958 x x x x x x x x x x x x 6.7

1959 x x x x x x x x x x x x x

a Percentage changes, base year to terminal year, of GNP in 1954 dollars

b Three quarters

Source: FOMC (1959, 883)

T A B L E  2 Compounded Annual Growth of the U.S. Economya
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downward pressure on economic growth. If the expansion
were to continue, it was argued, action to ease needed to
be taken immediately. Even Noyes recognized the poten-
tial for a slowing in real output growth as he puzzled over
the fact that the “high and growing rate of economic activ-
ity [stands] in interesting contrast to wholesale prices
and the money supply, both of which are substantially
unchanged from year-ago levels” (7).

Discussion at this meeting revealed uncertainty
among FOMC members over the economic impact of
recent policy actions and what direction policy should
take. For example, Governor J.L. Robertson thought that
“at this particular stage of the business cycle, it [is]
incumbent upon the system to maintain a restrictive
policy” (FOMC 1960, 30). Johns of St. Louis agreed that
continued restraint was needed “to avoid inflationary
developments” (16). New York Federal Reserve Bank
President Alfred Hayes offered the view that the current
level of restraint was appropriate in the face of the
apparent economic expansion.

Bryan’s evaluation of the situation separates him
from his colleagues, even those who also had pressed for
quantitative targets. Bryan presented the FOMC with an
updated version of his chart of total effective reserves

around its trend, reproduced here as Chart 2. Chart 2
clearly is more complex than Chart 1. In Chart 2, for
example, Bryan details the level of reserves relative to the
trend as “surplus” or “deficit.” Chart 2 makes it clear that
Bryan’s placement of these notes is not random: deficits
appear before recessions (marked off in shaded bars
using NBER dating), and surpluses follow. This arrange-
ment likely reflects the impact of the recent findings of
other monetary economists on Bryan’s thinking. Another
item of interest in Chart 2 is that the inset box showing
the behavior of effective reserves since September 1958
illustrates the restrictiveness of policy over all of 1959.
This point was the basis for Bryan’s policy position at this
meeting. He judged the restrictive policies of 1958–59 as
a necessary “mopping-up” operation to get reserves back
on trend and dampen any inflationary pressure that might
have built up. But enough was enough: the “justifiable
mopping-up operation seems to me to be completed”
(FOMC 1960, 97). The FOMC, Bryan suggested, must
focus on policies to increase total effective reserves or run
the risk of inducing another recession.

Meigs (1976) argues that even if the FOMC could
have agreed on a target rate of money growth, its mem-
bers would not have known how to accomplish it. Most

Base Year 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959b

1947 x 7.6 3.2 2.5 3.8 3.5 3.1 2.7 2.3 2.2 2.3 2.4 2.2

1948 x x –1.0 0.0 2.6 2.5 2.2 2.2 1.6 1.5 1.8 1.9 1.7

1949 x x x 1.0 4.4 3.7 3.0 2.4 2.0 1.9 2.1 2.2 2.0

1950 x x x x 8.0 5.1 3.6 2.8 2.2 2.1 2.3 2.3 2.1

1951 x x x x x 2.3 1.5 1.1 0.8 0.9 1.3 1.5 1.4

1952 x x x x x x 0.8 0.6 0.3 0.6 1.2 1.4 1.3

1953 x x x x x x x 0.3 0.0 0.5 1.2 1.5 1.4

1954 x x x x x x x x –0.3 0.6 1.5 1.8 1.6

1955 x x x x x x x x x 1.5 2.5 2.6 2.1

1956 x x x x x x x x x x 3.4 3.1 2.3

1957 x x x x x x x x x x x 2.7 1.7

1958 x x x x x x x x x x x x 0.7

1959 x x x x x x x x x x x x x

a Percentage changes, base year to terminal year, in consumer price index

b Ten months

Source: FOMC (1959, 884)

T A B L E  3 Compounded Annual Growth Rates of Price Inflationa
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C H A R T  3 Short-Run Growth Cones

Source: Reprinted from FOMC (1960, 109)
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15. The published record does not indicate whether Bryan preferred one base period over another. The fact that Bryan shows
little affinity for selecting one base from which to measure changes in reserves causes base drift. For a discussion of this issue
and how it influenced monetary policy in the 1970s, see Broaddus and Goodfriend (1984).

members of the FOMC believed that the Fed simply did
not possess the tools to effectively influence the behav-
ior of the monetary aggregates. At the January 12 meet-
ing Bryan met this challenge by introducing his most
novel contribution, short-run growth targets for effec-
tive reserves. This innovation squarely addressed the
issue of how the FOMC could assess the desk’s success
in hitting short-run reserve targets. It also marks the
first time aggregate growth cones were used in FOMC
policy deliberations.

Bryan argued that his reserve growth cones, repro-
duced as Chart 3, allowed the FOMC to track the behav-
ior of reserves relative to the path stated in the directive.
Three different base periods appear in the original ver-
sion. The choice of August 1958 and June 1959 was
based on the fact that in those months the FOMC
changed its directive. The August 1958 base period also
included the postwar trend growth of reserves as a
benchmark. December 1959 simply represented the last
full month for which data were available.15 Bryan recog-
nized that requiring the desk to hit a specific target for
reserves would be futile. Thus his proposal was to target
total reserves to fall within a range of permissible val-
ues, providing the desk with some flexibility “to condi-
tions in the money market as they develop” (FOMC
1960, 97).

These charts and accompanying growth rate tables
gave Bryan the quantifiable foundation to argue that
the FOMC could in fact assess the success or failure of
the desk in meeting its policy objectives as stated in the
directive. Bryan’s introduction of reserve growth cones
served to reinforce the attack on the language and
intent of the directive. Writing the directive in terms of
a reserve target, the FOMC could easily “avoid qualita-
tive terminology as represented by such indefinable
terms as tone, feel, ease, tightness, and so on” (FOMC
1960, 98). The record of this meeting indicates that
Chairman Martin responded to Bryan’s analysis with lit-
tle discussion, merely noting that Bryan’s suggestion
and materials “would be taken under study” (98).

A lengthy discussion about the nature of the direc-
tive and operating procedures occurred again at the
February 9, 1960, meeting of the FOMC. Bryan used his
reserve growth cones to propose a February target range
of $18,535 million to $18,635 million for total effective
reserves. As shown in Table 4, the midpoint of this range
put reserves at a level slightly lower than the postwar
trend. Bryan felt that this target level provided a needed
increase in reserves while maintaining some degree of
restraint: policy would provide some monetary stimulus
to the economy and avoid any inflationary effect. Even

though the midpoint of Bryan’s target indicated some
restraint, it was appreciably less than what occurred:
actual effective reserves for February was $18,203 mil-
lion, more than $300 million below the lower bound of
Bryan’s target range.

In Chairman Martin’s summary of the discussion at
this meeting, he dismissed the usefulness of Bryan’s
quantitative targets. Martin maintained that such a
strategy was too simplistic, a mechanistic approach that
would not be wise given the variable nature of the finan-
cial markets that must take precedence in policy delib-
erations and action. Johns defended Bryan’s experiment
and hoped that “the
Committee would not
permit proposals such
as those advanced . . . to
be laughed out of court
by attaching a ‘mecha-
nistic’ approach label to
them [and that] such
proposals were worthy
of serious study” (FOMC
1960, 167). The minutes
reveal little additional
support, however.

Reserve and money
growth continued to de-
cline throughout the
early part of 1960. A maj-
or reason for the decline was the Fed’s dilemma in trying
to balance internal and external objectives. The prob-
lems stemming from the persistent balance-of-payments
deficit called for one type of policy (raising interest
rates) while mounting evidence of a domestic slowdown
in real output growth called for another (easing). In con-
trast to the ebullient outlook just a month earlier, the
staff report on economic conditions at the February 9,
1960, meeting now discounted the expected rebound in
real growth following the end of the steel strike in
November 1959. Economic indicators suggested a soft-
ening in the economy. Chairman Martin, however,
believed that an economic downturn was not likely, even
though “he put the possibility forward . . . as an intellec-
tual exercise” (FOMC 1960, 149). By March, however, a
recession seemed probable to most observers. For exam-
ple, Arthur Burns, the chairman of the Council of
Economic Advisors and a future Federal Reserve
Chairman, was advising President Nixon that a recession
was likely (Nixon 1962, 124–28, cited in Meigs 1976).
Real output, it turned out, declined at an annual rate of
1.6 percent in the second quarter of 1960.

Bryan’s introduction of 
short-run aggregate growth
targets—growth cones—
stands out as a significant
and innovative develop-
ment in monetary policy
analysis.
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There persisted a view among most of the FOMC
members that the present course of policy and proce-
dures was appropriate. This opinion is exemplified by
statements of New York Bank President and Vice
Chairman Hayes. Hayes was an ardent supporter of the
status quo and an outspoken opponent of Bryan’s, or any
other, aggregates-based strategy. He considered the daily
conference calls, the system of reports, and the frequen-
cy of information about money market conditions to be
“so extensive that each member [of the FOMC] has
ample opportunity to inform the manager if he sees any
deviation from the committee’s instructions.” Arguing
that the FOMC “would be giving up a highly advanta-
geous technique, developed over many years, if we were
to attempt to couch the instructions in some very exact
mathematical terms” (FOMC 1960, 211), Hayes praised
the use of net borrowed reserves in conjunction with
money market conditions as the best operating guides
for policy. Even with evidence of a slowdown in econom-
ic activity mounting, Hayes saw no need to alter policy.
As he expressed at the March 1 meeting, there simply

was “no evidence to suggest that 1960 will be other than
a prosperous year, with an upward trend in the economy
through most of the year” (210). Unfortunately, Hayes’s
outlook was shared by the chairman and a majority of
the FOMC members.

Reserves in both February and March fell well
below the midpoints of Bryan’s target levels and below
the postwar trend (see Table 4). This development led
Governor A.L. Mills to warn the FOMC at the April 12
meeting that, in keeping with Bryan’s views, the decline
in reserves already was a serious threat to economic
growth which, “if not arrested, would in due course lead
to serious financial and economic consequences”
(FOMC 1960, 347). Why did the FOMC allow the decline
in reserves to persist? Bryan focused blame on the com-
mittee’s continued reliance on free reserves and money
market conditions as operating guides. He believed that
these measures gave deceptive signals about the degree
of ease or restraint of policy actions. If the FOMC con-
tinued down this path, Bryan foresaw “trouble ahead
that would be hard to explain” (354).

Month Bryan Targetb Trend Actual

January $18,700 $18,748 $18,863

February 18,585 18,790 18,203

March 18,653 18,833 18,027

April NA 18,876 18,101

May 18,240 18,918 18,236

June 18,419 18,961 18,289

July 18,449 19,004 18,515

August 18,658 19,047 18,499

September NA 19,089 18,566

October NA 19,132 18,723

November 18,950 19,175 18,973

December 19,450 19,218 19,270

a Figures reported are in millions. The ÒtargetÓ values are midpoints of the ranges specified by Bryan. ÒTrendÓ values are deter-
mined by assuming a constant 3.6 percent increase in effective reserves. ÒActualÓ effective reserves are based on the first report-
ed values for the month listed.

b Bryan did not report a target value for April. Lack of values for September and October reflect his absence from the FOMC during
the relevant meetings.

Source: Compiled by the author from information in FOMC 1960, various meetings.

T A B L E  4 Effective Reserves in 1960: Bryan’s Target Level, Trend Level, and Actuala
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16. The notion that any attempt to make up the shortfall in one action could disrupt the market in undesirable ways was used
during the 1979–82 period of monetary aggregate targeting. During that period, intermeeting deviations of the aggregates
from targets were reduced gradually in order to prevent undue gyrations in interest rates. For an appraisal of policy
actions during the 1979–82 period, see, among others, Hetzel (1982) and Poole (1982).

Martin’s consensus view at the April 12 meeting
reflects some movement to ease. He stated that the FOMC
“should move in the direction of slightly easing the picture
as far as reserves were concerned, but with great care on
the part of the desk not to do this in an overt way” (FOMC
1960, 363; emphasis added). This concession appears as a
slightly altered directive from the May 24 meeting: Clause
(b) was changed from calling for the desk to “restrain
inflationary credit expansion in order to foster sustain-
able economic growth and expanding employment oppor-
tunities” to fostering “sustainable growth in economic
activity and employment by providing reserves needed for
moderate bank credit expansion” (488). Chairman Martin
made it clear, however, that the desk could move to
increase reserves only if it did not cause a pronounced
change in short-term interest rates. This position again
reflects the clash between internal and external policy
objectives. While easing reserves would help alleviate the
slowing in domestic economic growth, the attendant
decline in rates could exacerbate the external imbalances
that were becoming politically intolerable.

Table 4 shows that reserves increased slightly fol-
lowing this meeting. Bryan’s opinion throughout the sum-
mer of 1960 was that policy should aim at increasing the
level of effective reserves at a faster pace in order to put
them back to the December 1959 level. By June it was
clear to all that the economy was in a recession. Bryan
urged the FOMC not to “push the panic button” but to
undertake immediate actions to reverse the disastrous
effects of previous policy. Putting domestic concerns
ahead of any external problems, Bryan asserted at the
July 6 meeting that it was important to increase effective
reserves at a rate that, after seasonal adjustments, would
meet the secular needs of the economy without raising
inflation. Such a policy “is necessary because of the eco-
nomic situation and because of the lagged effects of mon-
etary policy” (FOMC 1960, 564). He also noted that his
approach would improve economic growth and not “drive
short-rates to the ridiculous and obviously unsustainable
low levels that have characterized other easing cycles of
monetary policy” (565).

Bryan’s strategy for getting reserves back on track
was based on two key considerations. One was the possi-
ble arousal of inflationary expectations, an overarching
factor in all of Bryan’s policy prescriptions. The other fac-
tor was the negative repercussion on the money market
if the Fed were to increase reserves immediately and
massively.16 D.C. Johns, however, argued that interest
rate movements were of secondary importance. At the
July 6 meeting Johns questioned “the System’s taking a

position of deliberately dampening the downward adjust-
ment of market rates of interest in a period of slack eco-
nomic growth” (FOMC 1960, 567). Internal and external
objectives again gave rise to divergent policy choices.

In light of the deteriorating domestic economy, the
FOMC directed the desk to undertake operations that
would achieve some ease in reserves by summer’s end.
Even though the FOMC had decided in favor of easing the
reserve position of the banking system, total effective
reserves in August and September of 1960 still remained far
below their December 1959 level. At the September 13
meeting Bryan pointed out that the August level of effective
reserves was lower than in August of the previous year
despite the committee’s decision to ease. His view was that
“the economic situation was deteriorating” and that “[i]n
these circumstances, he disagreed with the view of Mr.
Hayes that no further monetary ease was required or would
be appropriate” (FOMC 1960, 709). The failure of the desk
to achieve the desired growth in reserves once again
demonstrated the temerity of using free reserves together
with money market conditions as operating guides.

Chairman Martin maintained throughout the sum-
mer and fall of 1960 that tone and feel was the best poli-
cy guide, especially in times of economic uncertainty. At
the September 13 meeting he stated that “the System
must not let itself be persuaded that if it had expanded
the money supply exactly the right amount on a statisti-
cal basis, there would not have been any recessions . . .
[I]f it got to that point, the only thing necessary would be
to keep the levers moving ad infinitum” (FOMC 1960,
736). At the October 4 meeting, tone and feel prevailed
over the behavior of any aggregate measure in setting
policy. As Robert Rouse, the manager of the open market
account, reported, “[A]s the Committee has instructed,
we have been operating primarily on the feel of the mar-
ket rather than on the basis of reserve statistics” (745).

Contrary to the majority opinion of the committee,
Bryan advocated a policy of increasing the supply of
adjusted reserves in order to provide some monetary
stimulation to an economy that was in recession. (Real
output decreased at a 0.4 percent rate in the third quar-
ter and at a 3.1 percent rate in the fourth quarter.) As
shown in Table 4, Bryan’s short-run targets for reserves in
November and December 1960 would have put reserves
slightly above their postwar trend by the end of 1960.
Getting effective reserves back on trend and countering
the disastrous policy actions taken during the past year
became the principal policy objective for Bryan. The
majority of the FOMC took a very different view, however.
Chairman Martin, for example, suggested that any overly



17. The FOMC turned its attention increasingly toward the external balance-of-payments problem as the 1960s unfolded. Bryan
believed that monetary policy was not responsible for the problem and could do little to correct it. As he stated at the October 24,
1961, meeting, “for the System to try to correct the balance of payments situation by monetary manipulation [of the Treasury
bill rate] struck him as not only absurd but dangerous” (FOMC 1961, 892). For a discussion of how these external events influ-
enced monetary policy during the early 1960s, see, among others, Hetzel (1996), Meltzer (1991), and Schwartz (1997).

18. Bryan’s distrust of free reserves deepened over time. By April 1963, for instance, he recognized that the “maintenance of a
constant level of free reserves would permit indefinite expansion of the money supply and the financing of inflation”
(FOMC 1963, 343). In September 1963 Bryan observed that the “free reserve figure might be a rather dangerous one to use
for target purposes, since maintaining free reserves at any selected level would mean supplying all of the reserves demand-
ed” (839). By January 7, 1964, he admonished the committee that policy “had been injecting reserves into the banking sys-
tem at a rate . . . greater than sustainable in the long run without inflation” (FOMC 1964, 46). The inflationary record of
the late 1960s proved his warning to be all too correct.

19. For a related discussion of this issue, see Wheelock (1998).
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expansionary monetary policy, an umbrella under which
he placed Bryan’s suggestions, would be imprudent. In
fact, Martin “could not get very pessimistic about the
domestic picture . . . [and] continued to feel that the big-
gest shadow was cast by the balance-of-payments prob-
lem” (FOMC 1960, 834). Policy, Martin averred, “would
have to be careful that it did not feed fuel to the fires of
pessimism by appearing to embark on a cheap money pol-
icy” (834). In contrast to Bryan’s warnings, at the
December 15 meeting Martin voiced the opinion that
there had been too much ease recently. He felt that such
an easy money policy would do little to affect domestic
economic activity and would only exacerbate the critical
problem now confronting monetary policy: the persistent
balance-of-payments deficit.17

Bryan’s attempt to convince the FOMC to adopt his
short-run reserve growth targets effectively ended with
this meeting. Although he never abandoned his convic-
tion that the behavior of monetary aggregates was vital in
setting monetary policy, the charts and approach he
favored in 1960 would not reappear during his time left
on the FOMC.18 Bryan’s experiment with short-term
aggregate growth cones swayed a few members of the
FOMC. Statements by Johns suggest that he came to
appreciate the economic impact that short-run fluctua-
tions in money growth could have, reflecting Bryan’s
influence and the research of his own staff. Meigs (1976,
450) suggests that Balderston and Mills also were sym-
pathetic. In the final analysis, however, the majority of
the FOMC remained unconvinced, relying instead on the
dubious tradition of using free reserves and market con-
ditions as operating guides.

Conclusion

Bryan’s pioneering development and use of aggre-
gate growth targets as a policy alternative to free
reserves and money market conditions provides

an instructive case study in the early development of
postwar U.S. monetary policy. The minutes of the FOMC
meetings reveal that money market conditions were of
uppermost concern for policy. Bryan’s proposals to
replace money market activity as the policy operating

guide faced a hostile reception in meetings of the FOMC,
just as proposals to use monetary growth targets would a
decade later. His campaign to change policy challenged
not only the convention of maintaining orderly domestic
financial markets but also the politically pressing charge
to maintain external balance.

Bryan’s aggregate-based approach to monetary poli-
cy was a dramatic departure for a member of the FOMC
at the time. He took new and controversial research
results coming out of monetary economics and tried to
implement them. Bryan’s contributions went beyond
merely adopting others’ ideas, however. His introduction
of short-run aggregate growth targets—growth cones—
stands out as a significant and innovative development
in monetary policy analysis. Even though his targets and
procedures were not adopted by the FOMC at the time,
his strategy for monetary policy would resurface as the
inflation produced by the policies against which Bryan
fought became unacceptable.

The role of monetary aggregates in the formation of
policy is as limited today as it was forty years ago. Interest
rates remain the primary instrument by which the Fed car-
ries out policy. What then is Bryan’s legacy? On an individ-
ual basis, Bryan’s singular contribution is the development
and use of monetary aggregate growth targets—the cones.
Although recent events have once again pushed the money
supply to secondary importance in its discussions, each
year the FOMC must state its annual targets for the aggre-
gates. And discussions at the FOMC during the past year
indicate that some members, as in Bryan’s time, remain
concerned about the behavior of the money supply and its
potential effects on economic activity and inflation.

Bryan’s contribution also should be considered
within a larger perspective. Bryan, like some other bank
presidents, pursued a research agenda that resulted in
policy prescriptions quite different from that of the
Board.19 His willingness to advocate a controversial
view within the FOMC promoted an airing of diverse
views and concerns over monetary policy. In his own
way, Bryan helped to foster an environment in which
alternative theories and approaches to economic analy-
sis could be used for improving monetary policy.
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I
N POLL AFTER POLL, CRIME IS THE NUMBER ONE PUBLIC WORRY. CRIME ALSO EXACTS TREMENDOUS

COSTS NOT FACTORED INTO OFFICIAL MEASURES OF WELL-BEING, AND IT IS A FAVORITE SUBJECT OF

CAMPAIGN PROMISES BY POLITICIANS. IN ADDITION, CRIME RESPONDS TO ECONOMIC CONDITIONS AND

INCENTIVES, SOMETHING ECONOMISTS HAVE KNOWN AT LEAST SINCE GARY BECKER’S (1968) PATH-

BREAKING WORK ON THE ECONOMICS OF CRIME. DESPITE THE SUBSTANTIAL WORK IN THE AREA, PARTIC-

ULARLY IN THE 1970S AND EARLY 1980S, THE PUBLIC SEEMS LARGELY UNAWARE OF THE ECONOMICS VIEW

OF CRIME AND ITS IMPLICATIONS. A CYNICAL VIEW WOULD POINT OUT THAT FAMILIARIZING THE PUBLIC

WITH THE RESEARCH FINDINGS WOULD GIVE PEOPLE THE INFORMATION TO DISTINGUISH BETWEEN POLIT-

ICAL PROMISES ABOUT CRIME CONTROL THAT ARE MERELY WISHFUL THINKING AND PROMISES THAT MIGHT

HAVE MERIT.
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This article will first introduce the economics and
crime literature by describing a very simple crime mod-
el.1 Models for the economics of crime are easily
described in a supply-and-demand framework in which
criminals supply crime, the public at large demands
protection from crime, and the government provides
public protection. The model can be used to show how
crime responds to a variety of demographic and eco-
nomic factors and what results to expect from public
policy proposals. Then the article introduces crime data
by outlining broad trends of various crime categories in
the United States and discussing potential problems
associated with the data. 

A large section of the article describes broad region-
al differences and trends in the patterns of crime and

their underlying economic determinants using state
data from 1971 to 1994. Specifically, the discussion looks
at the determinants of total crime and the main cate-
gories of crime (property and violent crime) and their
most visible and best-measured subcategories (auto
theft and murder). It may be surprising that all these
categories can be interpreted in an economic frame-
work. While property crimes might be thought of as
most responsive to economic conditions, many violent
crimes are committed as by-products to crimes for eco-
nomic gain and thus are also explainable with econom-
ics. The description compares individual states’
experiences over the years from 1971 to 1994 with the
1990–94 portion of the period used to illustrate recent
changes. The article presents state and regional rank-
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ings for various quality-of-life indicators as well as a dis-
cussion of simple correlations of these variables with
crime data. Quality of life is a reflection of various demo-
graphic and economic variables such as unemployment
rates, expenditures on police protection and police em-
ployment, welfare and education, the state population
share of prisoners, and population density.2

Finally, the data undergo a more in-depth treat-
ment using a panel regression approach that estimates
the effects of demographic and economic variables on
crime for all states over time. These regressions mirror
some of the results found by others but also serve to
highlight some serious issues that have been vexing the
empirical literature. Generally, the demographic and
economic variables explain crime rather well, and esti-
mates for the most part conform with the economic
model of crime. One important exception is that police
variables are positively associated with crime or are
insignificant, a finding that is common in the empirical
literature. This result can be easily explained by the fact
that estimates capture the response of public crime-
reduction efforts in response to increases in crime
rather than the independent effect of crime reduction
efforts on crime. The concluding section highlights the
findings by drawing a few policy implications with the
Southeast as an example.

The Supply and Demand of Crime

As with all economic models, the economic model
of crime assumes actors who try to make rational
economic choices. The three sets of actors usual-

ly considered are the criminals, noncriminal households
and legitimate businesses, and the government. In the
simplest possible framework, criminals determine the
supply of crime, the rest of society determines the de-
mand for crime (protection), and the government affects
both (directly on demand and indirectly through supply).
This section briefly discusses how the interaction of all
the actors determines the equilibrium rate of crime and
how crime responds to different policies.3

The supply of crime is modeled as a choice between
legitimate activities and work on the one hand and crim-
inal activities on the other. The choice depends on the
net payoff to crime, which is the payoff of the criminal
activity itself (or loot) above all other costs associated
with the crime. These costs include the forgone wages
from legitimate activities, the direct costs of the crime

(such as cost of supplies and so on), and the expected
future penalties from the crime (including fines, incar-
ceration, and other sanctions). The supply of crime is
positively related to the net payoff to criminal activities,
meaning that criminals will increase their activities
when the net payoff rises (see Chart 1). The supply
curve shifts to the right when the crime supplied by
criminals for a given net return rises or when the return
for a given level of activity falls. Examples of conditions
that might cause a rightward shift of the supply curve
include demographics (a higher proportion of youth),
fewer employment op-
portunities at a given
wage, and reductions in
imprisonment. Educa-
tion and welfare might
also be thought to in-
crease the opportunity
cost of committing crime
by increasing legiti-
mate earnings.

Though at first the
concept of “demand for
crime” may sound like
an oxymoron, it can be
easily explained in
terms of two elements.
First, there is the direct
demand for (the spoils of) crime, whereby the quantity
demanded falls as the loot falls, just like any other mar-
ket good except that the market in this case is part of
the shadow economy. Second, there is an indirect
demand for crime, which is an inverse demand for pro-
tection and insurance and is also negatively related to
the payoff of criminal activities. This negative relation-
ship arises because as crime rises individuals step up
private efforts at protection (ranging from locking their
doors to hiring security personnel and so on), which
increase the direct cost of criminal activity and there-
fore reduce the payoff to crime. The demand curve shifts
to the left for any change to household conditions that
decreases the payoff to crime for a given rate of crime.
Examples include reductions in material well-being or
economic growth or an increase in private vigilance.

So far, these ingredients form a market model of
crime without a government. The intersection of demand
and supply determines the laissez-faire equilibrium rate

1. Several excellent surveys that capture different aspects of the economics and crime literature are referred to throughout the
article. For starters, the reader might consider the articles contained in the Winter 1996 Journal of Economic Perspectives:
DiIulio (1996), Freeman (1996), and Ehrlich (1996).

2. Other variables were considered. However, only limited data are available aggregated to the state level with sufficient time
variation. 

3. This is a very simple model along the lines of Ehrlich (1996) and Hellman and Alper (1990). A more in-depth survey of the
theoretical literature can be found in, for instance, Eide, Aasness, and Skjerpen (1994).

Criminals determine the
supply of crime, the rest 
of society determines the
demand for crime (protec-
tion), and the government
affects both (directly on
demand and indirectly
through supply). 
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of crime and the equilibrium return to crime, denoted
point L in Chart 1, a simple graph of demand and supply
curves. The laissez-faire crime rate is zero in only the
most unusual of circumstances, requiring a high demand
for and a low supply of protection and the willingness to
pay for it. Note also that even a heinous crime such as
murder, when there may be no associated material gains,
can have a positive level of activity even though the equi-
librium payoff may be negative. For such a crime, the
intersection of demand and supply may occur in the
lower right-hand quadrant rather than the usual upper
right-hand quadrant. Also, the laissez-faire equilibrium
will not be optimal from a social welfare perspective. For
one thing, crime produces negative spillovers to other
parts of the economy that are not reflected in its price
and hence will be overproduced. Thus, the laissez-faire
equilibrium crime rate will be greater than the socially
optimal rate.4 However, a move toward the socially opti-
mal level of crime requires either some sort of legal or
social economywide self-discipline or some sort of mar-
ket intervention. 

The final actor is the government. The government is
assumed to be moving the equilibrium toward a (lower)
crime rate that has higher social welfare. Economists
assume that governments attempt to equate the marginal
cost of crime to the marginal social benefit of spending
additional moneys on crime prevention for all categories
of crime. By this principle, effort and dollars should be
targeted to activities most likely to produce results.
However, the government does not operate in isolation
but under bureaucratic and political constraints that
can distort its effectiveness but are not usually consid-
ered in simple models. Government anticrime actions
can be seen as the public component of the demand
curve. The public demand for crime is also negatively
sloped because as crime increases the public will

respond by stepping up efforts to battle crime, ultimate-
ly making crime more costly to the criminal. In particu-
lar, the expected future cost of crime (being caught)
increases so that the net return to crime falls. Thus,
there is an inverse relationship between the net return to
crime and the crime rate from the public demand side. 

The overall demand curve for crime adds public
demand to the private demand. The total demand curve
lies below the private demand curve because the com-
bined public and private efforts at crime avoidance mean
that there is less crime for a given payoff to crime than if
the public acted alone.5 An exogenous increase in the
expected future costs to criminals of public sanctions will
shift the total demand curve to the left, as, for example,
when tougher laws or harsher sentencing arrangements
are enacted.

The equilibrium crime rate (and net return from
crime) is determined by the intersection of the demand
and supply for crime. This is point E in Chart 1, which
is to the left of point L. Exogenous shocks will move the
equilibrium, with the strength of the effect determined
by the elasticity of supply-and-demand curves. Simply
put, the curves tend to be more elastic or flatter as more
substitution opportunities occur.6 The above-mentioned
examples of leftward demand shifts (due to falling aver-
age incomes or increased vigilance) and supply shifts
(because of lower unemployment rates and increased
education and welfare) all imply lower equilibrium
crime rates. However, the response may be smaller than
expected. Consider, for instance, an exogenous increase
in conviction rates. Because incarcerating criminals
reduces the supply of crime, equilibrium crime will fall.
However, convicted criminals will be replaced by new
criminals, depending in part on the strength of the
deterrence effect of convictions. If the deterrence effect
is weak and individuals can easily substitute into the
criminal activity, it is possible that crime might not fall
significantly. In other words, the more elastic the supply
curve, the smaller the response of crime to a given shift
in the supply curve, with no change in crime for a per-
fectly flat supply curve. Thus, analysis of how crime
equilibria respond to policy changes must consider the
shapes of the supply-and-demand curves, which may
differ among crime categories.

Finally, to foreshadow an issue that is important in
empirical crime analyses, while it is clear that public
efforts to combat crime should reduce the crime rate,
this correlation is not always clear. The difficulty is that
correlations sometimes fail to distinguish between
exogenous shocks and endogenous comovements. For
example, more effective police efforts should to some
extent reduce crime rates. Thus one would see a nega-
tive correlation between crime and police efforts.
However, not all police actions are exogenous—that is,
independent from crime (or predetermined). Much
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police activity is in response to perceived changes in
criminal activity. Thus, if crime increases for a reason
completely unrelated to the crime itself, police activity
will increase, too, and the crime and police efforts will
be positively related even though exogenous increases in
police efforts reduce crime. In empirical work the prob-
lem is compounded if many shocks occur at the same
time and one does not control for all of the shocks. Then
it is possible to estimate correlations that are driven by
shocks other than the one being studied. Ideally, to see
the effect of police efforts on crime, one would like to tie
down the private demand curve and the supply curve for
crime so that the only thing moving when police effort
changes is the public demand curve for crime. However,
in reality there are little data on private efforts at crime
control, so the private demand curve is not pinned down
and estimated correlation will pick up private and pub-
lic demand shocks.

Aggregate Trends and Data Problems

Freeman (1996) estimates that the cost of crime in
the United States may have been around 4 per-
cent of gross domestic product (GDP) in the early

1990s. He finds that about half of this cost is direct loss
from crime (including direct and indirect monetary and
nonmonetary losses). The second half is from resources
devoted to private and public crime-control activities
that could have been put to other uses had there been no
crime. To put the cost-of-crime number into perspective,
4 percent of GDP is a greater share than is typically
spent on motor vehicles and parts or on clothing and
shoes. Thus, without crime, society could afford to have
at least twice as much clothing or cars as it does and
could feel safer.

One problem with the cost-of-crime estimate is
that, strictly speaking, it pertains only to the 1990s and
says little about how crime has evolved over time. Oc-
casional press updates on crime trends are not always
helpful because they may report information out of con-
text. To understand movements of crime over time, it is
helpful to look at crime statistics from the Federal
Bureau of Investigation’s (FBI’s) Uniform Crime
Reporting (UCR) program data that have been collected
since the 1930s. The FBI collects data on seven index
crimes, which can be divided into two major cate-
gories—namely, violent crimes and property crimes.
Violent crimes are further divided into murder and non-

negligent manslaughter, forcible rape, robbery, and
aggravated assault.7 The category of property crimes
contains burglary, larceny-theft, and motor vehicle theft
(arson was added in 1978 but will not be considered
here). The data are voluntarily provided to the FBI by
state or local law enforcement agencies and are mea-
sured as a rate per 100,000 residents to adjust for popu-
lation changes. Chart 2 graphs the overall crime index
and its two main categories from 1971 to 1996.

As the chart indicates, overall crime saw dramatic
growth (of roughly 50 percent) during the 1970s, peaking
in 1980. Since then, overall crime has oscillated within a
broad band. Property
crime, which accounts
for the biggest part of
overall crime, has had a
similar pattern over this
period. However, violent
crimes continued to rise
over the whole sample
period, with a peak in
1990. While all crime
rates have fallen off in
the 1990s, such move-
ments are not unprece-
dented, as the exper-
ience in the early 1980s
shows.

Within the proper-
ty crime and violent crime categories, developments of
the components are shown in Charts 3 and 4. Larceny, by
far the largest component of property crime, increased
until 1980 and has been fairly steady for the rest of the
sample period, making its biggest gains during the
1970s. By contrast, burglary, the second-largest compo-
nent, has followed a relatively steady downward trend
since 1980. However, the smaller auto theft component
skyrocketed in the late 1980s and has been falling dur-
ing the 1990s. For violent crime, the dominant category
is aggravated assault, which saw a steady upward trend
until the early 1990s and has seen a slight weakening
since. Murder, a very visible component, has oscillated
within a fairly well-defined range without any clear long-
term pattern, although the most recent rates appear at
the lower end of their range. 

To gauge the relative cost to society, one can rank
the different categories according to average cost per

4. However, even the socially optimal crime rate may not be zero, for achieving it would involve costs that society may not want
or cannot afford to pay.

5. Public and private efforts may be substitutes and could crowd one another out. For example, if public protection were per-
fect, then one would not need to install alarms or lock doors, while with private neighborhood watches the necessity for police
efforts is reduced.

6. Thus, if crime is narrowly defined or the geographic area is small, elasticities will be larger. 
7. See the data appendix, which defines all variables with citations of data sources.

One problem with the 
cost-of-crime estimate 
is that, strictly speaking, 
it pertains only to the
1990s and says little 
about how crime has
evolved over time. 



42 Federal Reserve Bank of Atlanta E C O N O M I C  R E V I E W  First Quarter 1999

reported crime. Cohen (1988) and Miller, Cohen, and
Rossman (1993) provide estimates of the monetary costs
of crime (medical bills, property loss, and lost productiv-
ity) and, on the basis of jury awards, the quality-of-life
reductions caused by pain and suffering. They estimate
that the 1992 dollar cost for the average crime was
$17,000 for murder, $1,800 for assault, $2,900 for robbery,
$1,200 for burglary, $200 for larceny, and $4,000 for auto
theft. Estimates of quality-of-life costs were $2.7 million
for murder, $10,200 for assault, $14,900 for robbery, $400
for burglary, and $0 for larceny or for auto theft.8 The
estimates give some idea about the relative values asso-
ciated with the trends in the different crime rate index-
es. Thus, while auto theft and murder are the smallest
subcategories in terms of crimes per 100,000 individuals,
in value terms they are considerably larger. Similarly,
although property crimes make up the bulk of the over-
all crime rate, in terms of quality-of-life costs violent
crimes carry much more weight.

The above charts graph those categories most re-
sponsive to economic variables, thus not breaking out
forcible rape, which is included in the index for all vio-
lent crimes. While it would seem that property crime
components should be most responsive to economic
incentives, it is a misconception that violent crimes are
crimes of passion that are impervious to economic fac-
tors. Violent crimes are also committed for economic
gain, sometimes directly and sometimes as by-products
of activities committed for economic gain. Thus, all of
the included index crimes are to a greater or lesser
extent understandable in the terms of the simple eco-
nomic model and can be related to some economic vari-
ables of interest. 

Before analyzing the data, one should note that
there are potentially severe data measurement problems
with crime data that must be considered when making
inferences. As DiIulio (1996) explains, the data prob-
lems arise from two sources. First, there is the problem
of underreporting by victims. Generally, the problems
arise because reporting crimes can be costly to the vic-
tims in terms of time, aggravation, and so on. Thus,
crime reported to police agencies will be less than the
true amount of crimes committed. Second, there is the
problem of reporting by local and state law enforcement
agencies, which has several aspects. Uniform Crime
Reporting data capture only voluntary reports. The fact
that the number of agency volunteers has risen over
time suggests possible undercounting early in the sam-
ple because of underrepresentation. There is also the
issue of hierarchical reporting by the FBI, which counts
only the most serious crime when several crimes are
committed together. Thus, less serious crimes will tend
to be undercounted. Finally, there is the issue of under-
counting by some local and state departments in order
to show that crime has fallen, which could be a tempta-
tion around election times. While there have been
increasing efforts to improve the quality of the data, par-
ticularly in recent times, measurement problems in ear-
lier data will taint any inferences drawn from longer
time series.9

One can see how severe the measurement problem
is by examining the results of a study published in 1995
(Department of Justice 1995) that extensively surveyed
crime victimization in 1993. The study found that, of the
total crimes committed in the United States, at least two-
thirds were not reported. Generally, 42 percent of violent
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crimes were reported, compared with only a third of all
property crimes. Victims were more likely to report inci-
dents to the police if an injury resulted, forcible entry
occurred, or the property loss was high. The two subcat-
egories of murder and auto theft have lesser data mea-
surement problems. For one, murders are generally well

reported through the media and documented by funeral
home records, and the role of motor vehicle insurance
implies that auto thefts will also be well documented.
Because of the better documentation for these cate-
gories, this study highlights these two series as opposed
to the other subcategories. 

8. The numbers are taken from Levitt (1996, table 7), which combines numbers from both studies.
9. DiIulio (1996) also compares Uniform Crime Reporting data with other sources of crime data such as the Department of

Justice’s National Crime Victimization Survey. While this survey may not suffer from the problems of the Uniform Crime
Reporting, it has other problems. Note also that prior to the 1980s the two series had different time trends, but now the trends
are very similar.
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T A B L E  1 State Differences in Crime Rates with Rankings

Crime Rankings: 1971–94 Crime Rankings: 1990–94

Total Property Violent Auto Total Property Violent Auto
Region State Crimea Rank Crimea Rank Crimea Rank Thefta Rank Murdera Rank Crimea Rank Crimea Rank Crimea Rank Thefta Rank Murdera Rank

New England CT 92.2 27 95.3 28 65.1 23 115.0 41 50.4 15 88.4 23 91.6 28 67.4 22 109.7 40 61.1 22
MA 97.5 32 97.7 32 94.2 35 202.0 50 41.5 13 88.3 22 86.3 19 101.5 38 131.6 46 40.8 13
ME 68.4 8 73.2 9 28.9 5 37.1 5 27.9 6 61.6 7 68.2 7 17.9 4 24.2 4 19.7 3
NH 63.4 7 68.4 7 21.6 2 45.6 13 26.1 4 55.9 4 61.8 6 17.0 3 33.5 9 22.3 5
RI 97.4 31 101.6 34 62.1 22 160.8 49 39.7 11 83.4 20 87.6 21 55.7 17 115.6 43 42.7 15
VT 71.5 11 77.5 13 22.3 3 38.5 7 27.8 5 67.0 8 74.8 9 15.2 2 23.4 3 23.7 6

Mideast DE 105.1 36 107.2 38 84.7 30 82.7 31 63.4 21 91.4 26 91.3 27 89.6 32 59.1 22 52.5 18
MD 108.4 38 104.4 36 141.8 47 105.5 38 113.2 35 108.1 40 104.8 37 130.0 44 115.1 42 127.1 45
NJ 97.0 30 97.6 31 91.5 34 133.6 46 64.2 22 89.9 25 90.6 24 85.0 30 128.4 45 55.8 20
NY 110.1 39 103.1 35 168.9 50 146.0 47 128.3 43 102.9 36 96.0 30 148.4 49 143.3 49 140.9 49
PA 60.6 6 60.6 6 61.4 20 75.6 25 66.1 24 60.1 6 60.4 5 58.1 19 74.5 30 68.1 26

Great Lakes IL 103.0 35 99.5 33 132.1 46 116.1 42 110.3 34 103.0 37 98.6 31 132.3 46 96.5 38 119.5 42
IN 81.7 21 84.1 20 61.5 21 76.3 26 75.6 27 82.4 18 84.6 17 67.5 23 70.6 27 79.2 29
MI 116.9 44 116.2 41 122.6 44 130.0 45 117.8 39 101.4 34 100.7 34 105.8 42 104.6 39 108.0 35
OH 86.5 23 87.9 23 75.1 27 82.1 29 74.3 26 83.2 19 85.2 18 69.7 25 73.8 28 67.7 25
WI 76.1 13 81.3 17 32.8 7 52.6 18 36.6 9 75.0 11 80.8 13 36.5 9 63.8 24 48.2 17

Plains IA 72.9 12 77.5 12 34.1 9 37.6 6 23.1 2 69.7 9 74.1 8 41.1 13 27.8 7 20.3 4
KS 88.6 24 91.9 26 60.9 19 50.8 16 59.6 20 91.6 27 95.7 29 64.6 21 52.9 18 62.0 23
MN 80.3 19 84.9 21 42.2 11 62.7 22 28.5 7 79.2 16 84.5 16 44.5 14 55.3 19 33.3 9
MO 59.2 5 59.6 5 58.0 17 34.6 4 139.7 47 76.9 15 80.0 11 55.9 18 50.4 16 140.9 48
ND 49.0 2 53.7 2 10.8 1 26.6 2 13.7 1 50.2 2 56.3 2 10.4 1 22.6 2 12.0 1
NE 71.2 9 74.6 10 43.4 13 44.7 12 36.8 10 76.7 13 81.0 14 48.1 15 42.0 13 36.8 11
SD 51.3 3 54.3 3 26.9 4 25.1 1 23.1 3 53.4 3 57.5 3 26.4 6 17.9 1 19.1 2

Southeast AL 77.4 15 76.2 11 86.9 33 55.2 20 133.6 45 89.7 24 87.5 20 104.7 41 55.4 20 122.4 44
AR 71.5 10 72.1 8 66.7 24 39.9 9 103.6 32 86.5 21 87.8 22 78.0 28 50.9 17 115.8 39
FL 143.4 50 141.8 49 156.4 49 106.9 39 130.7 44 150.0 50 148.2 50 161.6 50 135.5 47 98.5 33
GA 96.9 29 97.3 30 94.9 38 80.9 27 146.0 48 112.8 44 115.2 46 97.6 35 95.7 36 121.1 43
KY 58.9 4 59.3 4 54.4 16 46.0 14 92.9 30 58.8 5 58.4 4 61.2 20 34.1 10 69.5 27
LA 98.4 33 96.3 29 116.5 42 81.1 28 164.3 50 117.0 47 114.8 45 131.6 45 96.4 37 195.5 50
MS 91.4 25 90.9 24 94.8 37 85.6 33 104.3 33 92.3 29 91.1 26 100.0 37 84.5 33 109.9 37
NC 82.0 22 81.7 19 85.7 31 42.3 10 113.9 36 100.9 33 102.7 36 88.9 31 46.5 14 116.9 41
SC 93.9 28 91.1 25 116.7 43 56.2 21 127.2 42 106.4 39 102.3 35 133.6 47 57.9 21 112.3 38
TN 79.5 18 78.9 14 84.4 29 82.6 30 114.0 37 91.9 28 90.8 25 98.6 36 92.7 35 109.3 36
VA 78.1 17 80.6 15 58.5 18 50.2 15 97.1 31 76.1 12 80.2 12 49.3 16 48.8 15 93.5 32
WV 42.3 1 43.9 1 29.0 6 31.6 3 65.5 23 45.5 1 48.3 1 26.9 7 26.6 6 65.0 24

Southwest AZ 140.0 49 144.7 50 101.2 40 105.5 37 92.4 29 133.7 49 139.9 49 92.1 34 143.0 48 91.2 31
NM 114.4 40 114.5 40 112.8 41 69.7 23 117.9 40 114.2 45 113.6 43 117.9 43 63.2 23 100.9 34
OK 91.6 26 94.0 27 71.7 25 87.7 34 87.9 28 97.7 31 100.0 33 82.1 29 83.5 32 79.1 28
TX 115.5 41 118.0 42 95.3 39 112.3 40 149.8 49 123.7 48 126.6 48 104.5 40 125.6 44 137.9 47

Rocky Mountains CO 121.5 46 125.8 46 86.5 32 92.4 36 70.3 25 102.4 35 106.7 39 73.9 27 70.2 26 58.6 21
ID 76.4 14 80.6 16 41.7 10 39.0 8 40.7 12 71.5 10 76.5 10 38.2 10 28.1 8 30.9 7
MT 81.2 20 87.1 22 33.2 8 52.4 17 44.6 14 80.2 17 89.0 23 22.2 5 38.8 11 35.5 10
UT 98.8 34 105.3 37 45.2 14 55.2 19 36.0 8 97.3 30 106.0 38 39.6 11 40.2 12 31.9 8
WY 77.9 16 81.6 18 47.0 15 42.8 11 58.3 18 76.7 14 82.2 15 40.2 12 24.6 5 39.4 12

Far West AK 106.7 37 108.2 39 94.3 36 119.9 44 117.6 38 98.3 32 99.5 32 89.8 33 82.3 31 79.9 30
CA 130.3 47 128.6 47 142.9 48 151.2 48 123.7 41 115.8 46 111.5 41 144.1 48 162.2 50 132.4 46
HI 115.6 42 124.4 45 43.1 12 91.0 35 58.9 19 110.6 42 122.0 47 35.2 8 66.8 25 41.8 14
NV 134.2 48 135.2 48 125.4 45 116.8 43 139.7 46 111.5 43 112.6 42 104.2 39 110.0 41 116.0 40
OR 118.0 45 122.3 44 83.2 28 84.1 32 54.0 17 103.9 38 109.3 40 68.7 24 88.3 34 47.9 16
WA 116.7 43 122.0 43 72.7 26 73.9 24 53.8 16 108.7 41 114.6 44 69.7 26 74.0 29 52.9 19

aPercentage deviation relative to the nation

Source: See data appendix.
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10. Because of the measurement problems with crime data, one can never be sure that these differences are not an artifact of
reporting bias. Ehrlich (1996) suggests that reporting bias may be proportional to crimes reported, but this idea seems
untestable.

These points serve as a reminder that any inferences
from Uniform Crime Reporting data are inferences about
reported crime and not necessarily about true crime,
unless it can be shown that there exists some sort of sta-
ble relationship between the two. However, Grove,
Hughes, and Geerken conclude that for crimes in which
both citizens and police agree that a “serious violation of
the law” has occurred, such as motor vehicle theft, rob-
bery, burglary, and homicide, Uniform Crime Reporting
crime statistics are “reasonably good approximations of
the true crime rates” (1985, 489). For the less clear-cut
crimes of aggravated assault and rape, they conclude that
the evidence that Uniform Crime Reporting data accu-
rately represent serious crime is somewhat weaker, and
the larceny rates may overstate the actual crime rate. 

A Regional Comparison of 
Crime and Its Determinants

This section looks at the cross section of states and
the cross section’s movements across time for the
major crime categories. In particular, overall crime

and its two major categories, property and violent crime,
are examined. Because of the measurement problems dis-
cussed above, the discussion also focuses on subcate-
gories that arguably have a smaller data measurement
problem: auto theft and murder. For information about
the time variation across states without going into the
details of year-to-year differences, the study compares the
1990s with averages that span the whole sample. The dis-
cussion also looks at the link of the different crime cate-
gories with potential explanatory variables. After a brief

summary of these quality-of-life variables, simple correla-
tions are discussed.

Table 1 gives a picture of how crime has varied
across states for the period 1971 through 1994. The table
shows the percentage deviation by state relative to the
nation averaged over the full sample period.10 To make
comparisons easier, states’ relative crime rates over the
sample period are also ranked, with states with the low-
est crime rates receiving the highest ranking. Also,
states are grouped into eight standard regions defined by
the Bureau of Economic Analysis. Finally, to give a rough
idea of how the cross section has recently evolved, per-
centage deviations and rankings for the states are pre-
sented for the first half of the 1990s. As an example to
help interpret this data, Florida on average had a mur-
der rate that was 30.7 percent above the nation’s for the
period from 1971 to 1994, earning it a ranking of 44.
However, for the first half of the 1990s Florida’s murder
rate was 1.5 percent below the nation’s, and its rank
climbed to 33.

To help identify regional characteristics, Table 2
provides unweighted averages of the rankings of all the
states in each region for the complete sample period. The
table also gives changes in the regional rankings when
comparing the first half of the 1990s with the complete
sample period. Because unweighted averages give dis-
proportionate weight to small states, use of unweighted
averages is meant only to identify patterns in the data,
not to summarize the experiences of whole regions.
With this in mind, the Plains states tended to have the
lowest crime rates across all categories, and Rocky

T A B L E  2  Average Regional Differences in Crime Rankings

1971–94 Comparison of 1990 with Full Sample

Total Property Violent Auto Total Property Violent Auto
Region Crime Crime Crime Theft Murder Crime Crime Crime Theft Murder

New England 19 21 15 28 9 –5 –6 –1 –3 2

Mideast 30 29 36 37 29 –3 –5 –1 0 3

Great Lakes 27 27 29 32 27 –3 –4 0 –1 3

Plains 11 11 11 9 13 2 1 2 2 1

Southeast 21 19 31 21 38 7 8 2 4 –1

Southwest 39 40 36 34 37 4 4 0 3 –2

Rocky Mountains 26 28 16 18 15 –5 –3 –3 –6 –4

Far West 44 44 33 38 30 –3 –3 –3 –3 –2

Source: See data appendix.



46
Federal R

eserve B
ank of Atlanta

E
C

O
N

O
M

I
C

 
R

E
V

I
E

W
 First Q

uarter 1
9

9
9

1971–94

Per Capita Primary and
15-24- Unemploy- Personal Public Secondary Police Police

Region Density Year Olds ment Rate Income Welfare Education Convicts Employment Expenditures

New England 35 30 21 14 12 26 40 26 34

Mideast 46 21 27 14 23 21 20 11 17

Great Lakes 37 28 34 20 17 26 27 25 22

Plains 13 28 10 31 25 20 37 41 42

Southeast 29 21 29 38 31 34 15 31 28

Southwest 14 31 28 35 34 25 16 17 21

Rocky Mountains 7 25 17 31 37 12 36 23 20

Far West 19 24 38 10 24 30 20 17 11

Comparison of 1990 with Full Sample

Per Capita Primary and
15-24- Unemploy- Personal Public Secondary Police Police

Region Density Year Olds ment Rate Income Welfare Education Convicts Employment Expenditures

New England 0 –6 11 –2 –2 –3 –5 –2 0

Mideast 0 12 1 –4 4 3 –2 0 2

Great Lakes 0 –6 –7 1 2 –2 –2 3 –2

Plains –1 0 1 1 1 3 2 –2 –2

Southeast 0 8 0 –2 –4 –3 4 –2 2

Southwest 1 0 3 4 –5 –4 –2 –3 –5

Rocky Mountains 0 –15 –1 3 2 5 –1 3 0

Far West 1 –2 –7 2 6 2 1 5 1

Source: See data appendix.

T A B L E  3  Average Regional Rankings of Explanatory Crime Variables
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11. A measure of legitimate earnings for criminals would be the median wage, which tends to be lower than the average but
could not be obtained for this study.

12. Per capita police expenditures and police employment were qualitatively very similar.
13. See the data appendix, which defines all variables and cites all data sources.

Mountain states had moderately higher crime rates by
comparison. On the other hand, states in the Far West
had the highest overall and property crime rates while the
Southwest and Mideast had relatively high crime rates
across all categories. 

During the 1990s crime increased dramatically in the
Southeast as measured by the overall crime index and the
property crime index. The region also saw a slight increase
in violent crime from already high levels. Only murders
declined slightly from generally high levels. The Southwest
also saw important worsening in crime although not as
severe as in the Southeast. Violent crime in the region
remained unchanged at relatively high rates. All other
regions experienced a reduction in overall crime rates.
For the Rocky Mountain states and the states in the Far
West, this reduction was balanced equally among proper-
ty crime and violent crime. For the Northeast, Mideast,
and Great Lakes regions the reduction in overall crime
came mainly from lower property crime, but these
regions also saw worsening relative murder rates. Finally,
the Plains states saw a marginal worsening from compar-
atively low rates overall.

Next, the study turns to variables that may help
explain crime variation across states. First, two demo-
graphic variables are considered—population density
and the population share of the young. Population den-
sity is thought to be associated with crime primarily
because crime is considered an urban phenomenon.
Because much crime is committed by young (male)
adults, the youth of the population should also be an
important explanatory variable. As Freeman notes, the
“demographics of the criminal population show that
those who commit crimes consist disproportionately of
persons with low legitimate earnings prospects—the
young, the less educated, persons with low test scores,
and so on” (1996, 33). Thus, the analysis looks at the
share of the population of fifteen- to twenty-four-year-
olds, which is the age group with the highest arrest rates
(Marvell and Moody 1991). 

Next, economic conditions are captured by two
variables, the unemployment rate and per capita per-
sonal income. Both of these variables are fairly popular
measures in crime analyses (Chiricos 1987; Hsieh and
Pugh 1993). The unemployment rate measures reduced
legitimate earnings opportunities that are particularly
important for the population segment most at risk for
engaging in criminal activities. In other words, increases
of the unemployment rate imply diminished legitimate
earnings expectations and so capture an increase in the
net return from crime. By contrast, average personal

income can be interpreted as a measure of general
material well-being and thus of the potential loot from
crime. The average is not really a measure of legitimate
earnings for criminals because they tend to be at the
lower end of the income distribution.11

Finally, five public policy variables are considered,
with expenditure variables measured as a share of per-
sonal income. The first two variables, welfare expendi-
tures and expenditures on primary and secondary
education, measure positive disincentives to crime.
Welfare expenditures arguably might be thought of as
reducing the pain from unemployment and thus reducing
the net return of crime.
Alternatively, it can be
interpreted as a state’s
propensity to help dis-
advantaged population
segments. Education
expenditures also in-
crease the opportunity
costs of crime, first by
keeping youths off the
streets, so to speak,
raising their earnings
potential from future
legitimate earnings, and
giving them tools to
evaluate the costs of
crime realistically. Fi-
nally, three variables are used to measure public disin-
centives to crime. The first is the state population share
of prisoners or convicts, which can be thought of as a
summary indicator of the penalties of being caught and
the expected cost of crime. Police employment (as a
share of state population) and public expenditures on
police and protection each measure public efforts to
reduce crime and raise the expected cost to criminals.12

State percentage deviations and rankings of these
explanatory variables for the 1990–94 period are depict-
ed in the table provided in the appendix.13 Table 3 sum-
marizes these data with regional rankings over the full
1971–94 sample period and compares regional rankings
for the first half of the 1990s with the full sample period.
Some of the regions can be roughly characterized as fol-
lows: States in the Northeast had high incomes and wel-
fare expenditures but low prison population and police
expenditures. The Far West also tended to have high
incomes but relatively high unemployment rates, moder-
ately low education expenditures, and high prison popu-
lation and police expenditures and employment. The

The unemployment rate
measures reduced legiti-
mate earnings opportuni-
ties that are particularly
important for the popula-
tion segment most at risk
for engaging in criminal
activities.
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Southeast and Southwest generally had lower incomes,
low welfare expenditures, and large prison populations,
with the Southwest distinguishing itself by high police
expenditures and employment and the Southeast by the
lowest expenditures on education. A comparison of the
1990s with the overall sample period reveals that the
Southeast and Southwest increased expenditures on
welfare and education and increased relative police
employment, with the Southeast experiencing rising
personal incomes and the Southwest seeing income
reductions. At the same time, the Southeast increased
its prison population and police expenditures, and the
Southwest did the opposite.

Finally, Table 4 ties the variation in crime rates to
the set of explanatory variables. The table reports sim-
ple correlations of dependent crime variables with po-
tential explanatory variables; that is, each correlation is
considered in isolation from other variables, and no
effort is made to control for the effects of other explana-
tory variables. Generally, the findings are that density,
age, and personal income are positively correlated with
all crimes except murder, for which the correlations
with density tend to be relatively weak. Unemployment,
the prisoner population share, and both police variables
are all positively correlated with all index crime cate-
gories. Finally, education and welfare tend to be nega-
tively correlated with all crime categories except that
the welfare correlation is positive with auto theft and
close to zero for violent crime. Qualitatively, the corre-
lations for the 1990s are much the same as for the over-
all sample period. The exceptions are that incomes are
negatively correlated with murder (but the correlation

is small) and that welfare is negatively correlated with
violent crime (again, the correlation is small).

Almost all the correlations are consistent with in-
tuition. The demographic variables reinforce the view
that crime is committed by youths in urban areas.
Correlations of crime with variables for economic condi-
tions support the idea that crime responds positively to
the net benefit of crime through unemployment (which
measures a reduction in legitimate earnings expecta-
tions) and personal income (which measures an increase
in the material reward to some crimes). A case can also
be made that the crime correlations with welfare and
education indicate that these variables can also reduce
the net benefit of crime. Even the positive correlations of
the police variables and the prisoner share of the popu-
lation can be explained as a reaction of public efforts to
reduce crime rather than as capturing the independent
effects of police and imprisonment on crime. This simul-
taneity bias arises because the public responds to crime
and crime responds to public efforts, and simple correla-
tions make no distinction between the two. 

However, while the tables are helpful in introduc-
ing regional differences and the correlation analysis is
suggestive, there are several reasons to view the corre-
lation analysis with skepticism. First, while aggregation
across all years might eliminate a great deal of noise in
the data, it is also possible that much valuable informa-
tion is lost and the correlations are purely a result of the
time aggregation. Second, there is no way to tell which,
if any, of the correlations are statistically significant.
Thus, it is possible that the small correlations are sta-
tistically different from zero and the large correlations

1971–94 1990–94

Total Property Violent Auto Total Property Violent Auto
Variables Crime Crime Crime Theft Murder Crime Crime Crime Theft Murder

Population Density 13.8 10.9 23.6 65.4 –8.4 6.5 1.5 22.7 52.5 –1.2

15-24-Year-Olds –18.8 –18.1 –16.1 –21.8 13.9 –14.8 –14.1 –12.9 –35.3 17.9

Unemployment Rate 24.4 20.1 39.3 30.1 47.9 15.7 8.3 38.0 41.0 43.1

Per Capita
Personal Income 40.6 41.5 23.3 61.2 –13.9 13.0 11.4 15.2 47.9 –14.5

Public Welfare –15.8 –17.8 –1.6 31.0 –16.7 –33.4 –37.4 –9.8 1.9 –5.8

Primary and
Secondary Education –16.7 –14.0 –25.3 –19.6 –23.3 –29.1 –25.7 –33.4 –32.6 –24.7

Convicts 49.3 43.2 66.4 22.7 80.5 58.9 52.2 66.4 48.2 67.5

Police Employment 66.4 62.5 66.7 68.6 35.6 55.8 51.0 57.6 62.8 33.8

Police Expenditures 72.0 69.3 65.0 55.1 42.3 70.0 67.7 59.0 59.6 38.6

Source: See data appendix.

T A B L E  4  Simple Correlations of Crime Variables and Explanatory Variables (Percent)
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14. A related point, already hinted at in discussing the police correlations, is that the correlations capture equilibrium
comovements and fail to distinguish between exogenous police effort changes and endogenous responses. As the next section
makes clear, this problem is only partially solved in a regression framework because, for one thing, there is no way of con-
trolling for all variables that create demand and supply shifts. In particular, there are no (readily available) data on pri-
vate protection efforts, and thus demand shocks cannot be tied down.

15. The econometric model used is commonly known as the fixed-effect model and is fairly standard in the recent crime litera-
ture that deals with multiple time series (see, for instance, Marvell and Moody 1996 and Levitt 1997). One virtue of this
model is that the state dummies (or fixed-effect adjustments) help reduce biases that arise because potentially important
variables may have been omitted that explain cross-state variation.

16. While earlier discussion of correlations indicates that dividing the sample into smaller time frames such as decades might
be interesting, subsample estimates were generally very imprecise and so are not reported. Also, regional dummies were not
included, although earlier discussion focused on regional differences, mainly to simplify comparison across states.

17. Using lagged variables is perhaps the simplest way of dealing with the simultaneity biases inherent in empirical crime
analysis. One problem with this method is that it may not adequately represent dynamic interrelations in the data and in
particular may miss serial correlation effects. Other methods are more structural and require identifying assumptions
derived from theory to get at the issue. For instance, Levitt (1997) uses an instrumental variable approach to account for
simultaneity biases arising with police variables.

are statistically insignificant. Third, each correlation is
treated in isolation without controlling for the effects of
other variables.14 Partial correlations, or correlations
that take into account other variables, might be consid-
erably different. All these reasons argue for a multivari-
ate approach that takes time variation into account.

Regression Analysis and 
Survey of Empirical Studies

This section presents the results of panel regres-
sions that relate the various index crimes to the
explanatory variables introduced in the last sec-

tion. Alternative approaches, such as an aggregate time
series analysis (along the lines of the data presented in
the previous section) or a simple time-aggregated cross-
regression approach (using Table 5 and the appendix
table) could have been pursued. However, in either case
aggregation of the data might create biases that can
easily be prevented through an analysis of panel data.

A panel regression is simply a regression with cross-
sectional data that varies over time. The dependent vari-
able (crime) is regressed against all explanatory
variables for all states and all years. It is assumed that
the coefficients for the explanatory variables are equal
for all states, and state-specific variation is allowed
through the use of dummy variables.15 Specifically, the
equation to be estimated is of the following form:16

lnY(it) = a(i) + a * T + b1 * lnX1(it)
+ b2 * lnX2(it) + . . . + E(it),

where i denotes states and t denotes years; Y is the
crime index variable; X1, X2, and so on are the explana-
tory variables discussed in the last section; T is a trend;
and E is the error term. As in the tables, all variables are
defined as ratios of the state variables relative to the
corresponding U.S. aggregate for each year, or, for exam-
ple, Y(it) = y(it)/y(USt). Also, the data used in the

regressions have been transformed using a logarithmic
transformation because doing so reduces the influence
of outliers and allows a simple elasticity interpretation.
That is, one can explain the estimated coefficients, b1,
b2, and so on, as the percentage change of Y that is asso-
ciated with a 1 percent change of any particular ex-
planatory variable. 

Table 5 presents the results of the regression for
the various crimes, including standard errors and sig-
nificance values. The regressions have been estimated
using White’s (1980) formula for correcting for the possi-
bility that the variances of the error term change over the
sample. All public ex-
penditure and police
variables and the prison
population have been
lagged one period in
order to get an exoge-
nous representation;
however, the results do
not change much when
these variables are not
lagged.17 Also, the esti-
mation results from the
initial specification are
recorded in the first col-
umn for each crime.
Overall, the results are
intuitive, in some ways
more so than the correlation analysis of the last section,
but there are also a few surprises. Not surprisingly, prop-
erty crimes do a better job of conforming with an eco-
nomic interpretation than do violent crimes and murder
and, because property crimes are the largest component
of overall crimes, so does the overall crime index.

In particular, population density is generally insignif-
icant and only significant for auto theft, where it has a
positive sign, and for murder, where it has a negative sign.

Generally, density, age, 
and personal income are
positively correlated with
all crimes except murder,
for which the correlations
with density tend to be 
relatively weak.



Variables Total Crime Property Crime Violent Crime Auto Theft Murder

Population Density
Coefficient estimate 0.018 0.009 0.079 0.632 –0.245
Standard error –0.038 0.038 0.068 0.098 0.094
p-value 0.64 0.81 0.238 0 0.01

15-19-Year-Olds
Coefficient estimate 0.64 0.696 0.275 0.522 –0.751
Standard error –0.07 0.07 0.119 0.222 0.171
p–value 0 0 0.02 0.019 0

20-24-Year-Olds
Coefficient estimate 0.183 0.114 0.57 1.378 0.682
Standard error –0.069 0.071 0.12 0.184 0.21
p-value 0.008 0.105 0 0 0.001

Unemployment
Coefficient estimate 0.121 0.134 –0.048 0.152 –0.08
Standard error –0.017 0.018 0.027 0.032 0.037
p-value 0 0 0.078 0 0.028

Personal income
Coefficient estimate 0.371 0.397 0.269 0.559 0.222
Standard error –0.076 0.077 0.131 0.164 0.208
p-value 0 0 0.04 0 0.285

Welfare
Coefficient estimate –0.003 0.0004 0.013 –0.064 –0.105
Standard error –0.017 0.018 0.027 0.039 0.047
p-value 0.874 0.98 0.62 0.097 0.024

Primary and 
Secondary Education

Coefficient estimate 0.016 0.017 –0.024 –0.021 –0.017
Standard error –0.028 0.029 0.044 0.056 0.074
p-value 0.57 0.55 0.58 0.7 0.82

Convicts
Coefficient estimate –0.087 –0.091 –0.046 –0.198 –0.063
Standard error –0.015 0.015 0.022 0.032 0.034
p-value 0 0 0.03 0 0.065

Police Convictsb

Coefficient estimate –1.35 –1.475 –0.95 –0.316 0.94
Standard error 0.825 0.884 0.6 0.433 0.757
p-value 0.103 0.095 0.113 0.466 0.211

Residual Convictsc

Coefficient estimate –0.087 –0.091 –0.046 –0.198 –0.063
Standard error –0.015 0.015 0.022 0.032 0.034
p-value 0 0 0.03 0 0.065

Police Expenditures
Coefficient estimate 0.076 0.123 0.08 0.132 0.069 0.1 0.022 0.026 –0.006 –0.044
Standard error 0.024 0.031 0.025 0.033 0.033 0.036 0.025 0.03 0.031 0.039
p-value 0.001 0 0.001 0 0.037 0.004 0.39 0.39 0.83 0.26

Police Employment
Coefficient estimate 0.126 0 0.138 0 0.09 0 0.012 0 –0.1 0
Standard error 0.083 0 0.088 0 0.06 0 0.043 0 0.06 0
p-value 0.128 0 0.118 0 0.132 0 0.78 0 0.18 0

a The initial specification is in the first column of figures for a category, and the alternative specification is in the second column.
b Prison population explained by police expenditures and employment
c Prison population unaccounted for

Source: See data appendix.

T A B L E  5  Panel Regression Resultsa
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18. Partly, this result may be due to the fact that the data were aggregated to the state level. At a more disaggregated level, den-
sity usually is positive and significant (Eide, Aasness, and Skjerpen 1994). 

19. In their surveys Eide, Aasness, and Skjerpen remark that crime is usually positively related to the share of young people
but that “considering that most crimes are committed by young people, one would have expected strong results” (1994, 163).
They suggest insufficient variability in the data and that “young people are perhaps not different, just poorer” (163) as pos-
sible explanations. Marvell and Moody find that only a small share of the ninety studies they reviewed find a significant
relationship with the age structure and conclude that crime “forecasts based on demographic trends are not likely to be help-
ful” (1991, 237). 

20. The regressions could be used to explain crime variation by states. One simple way is to insert the numbers from the tables
of explanatory variables into the regression and calculate predicted crime rates. Thus, for instance, Florida’s crime rates in
the 1990s are driven by a very high population density and low welfare expenditures. 

21. Chiricos (1987) and Eide, Aasness, and Skjerpen (1994) survey the mixed evidence on the relationship between unemploy-
ment and crime. Chiricos concludes that on balance the evidence favors a positive relationship that frequently is signifi-
cant. Hsieh and Pugh (1993), in their metanalysis of the literature on poverty, income inequality, and violent crime,
conclude that the evidence indicates that resource deprivation is an important determinant of violent crime.

22. The results on education and welfare are consistent with studies that use more aggregated data, as in Levitt (1997).
However, Zhang (1997) finds a significantly negative relationship to property crime for different welfare measures using
1987 state data. Using a more disaggregated approach, Witte and Tauchen’s (1994) study suggests that parochial school edu-
cation has a significantly negative effect as opposed to other forms of primary and secondary education.

23. This estimate is close to those by Marvell and Moody (1994) and Spelman (1994).
24. Marvell and Moody (1996) find in a survey of thirty-six studies of the police and crime relationship that there is little evi-

dence of a negative relationship, leading some researchers to dismiss police activity as a source of crime reduction. They
argue that overall the studies pay insufficient attention to correcting for simultaneity bias.

All estimated elasticities are less than one, and for the
most part, they are small. Specifically, a 10 percent
increase of relative state population density is associat-
ed with a 6.3 percent increase in relative auto theft but
a 2.45 percent reduction in murder rates. These figures
suggest that auto theft is an urban phenomenon but, sur-
prisingly, that murder is not.18 The share of twenty- to
twenty-four-year-olds is always estimated with a positive
sign and, except for property crime, is highly significant.
Similarly, the share of fifteen- to nineteen-year-olds is
always significant at the 98 percent level and positive
except for murder. Thus, the estimates reaffirm the
notion that crime is associated with youth.19 However,
only for auto theft is the elasticity larger than one, mean-
ing that a baby boom, for example, will have dispropor-
tionately large effects for this crime category.20

Overall, the estimated effects of the indicators of
economic conditions are consistent with the simple eco-
nomic model of crime, while for the most part education
and welfare expenditures are statistically insignificant.
The unemployment rate, which is a proxy for the oppor-
tunity cost of legitimate work, is generally significant. It
is positive for overall crime, property crime, and auto
theft but negative for violent crime and murder, perhaps
indicating a sort of envy effect on those left out of the
legitimate work market.21 What works consistently for all
types of crime (and is consistent with most studies—for
example, Eide, Aasness, and Skjerpen 1994) is per capi-
ta personal income, which has a positive sign in all the
regressions and is significant except for crimes of mur-
der, for which one would expect material gain to be a
lesser issue than for other crimes. Public expenditures
on primary and secondary education are always insignif-

icant, with a negative sign for most categories of crime
except property crime and overall crime. On the other
hand, welfare expenditures are weakly significant for
auto theft and strongly significant for murder, both with
a negative sign, suggesting that welfare spending may
play a role in alleviating some crimes.22

Finally, the evidence on imprisonment rates strongly
suggests that punishment works to reduce crime, with the
coefficient on the population share of prisoners always
negative and strongly significant except for murder, for
which it is weakly significant. Thus, a 10 percent increase
in the prison population
is estimated to be asso-
ciated with a 0.5 percent
to 1.9 percent reduction
in crimes.23 However,
the estimated coeffi-
cients on the two police
variables are mostly pos-
itive (except for mur-
der) and, with a few
exceptions, insignifi-
cant. There are several
possible explanations
for this finding. One is
that police employment
or expenditures may not
really matter for crime.24

Alternatively, it might be that the regressions do not 
capture the exogenous component of police efforts very
well and mostly capture the endogenous response of
police activity to changes in crime. In other words, the
regression might not be controlling for simultaneity bias

The United States in the
1990s has seen a dramatic
fall in crime in almost all
categories. However, not
all regions have benefited
equally.
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(something that is corroborated by the fact that longer
lags produced “better” results for the police variables). It
also may be that, since imprisonments are one output of
police activities, the coefficient on the share of prisoners
already captures the effect of police efforts on crime. If
so, this fact would explain why the police variables are
largely insignificant in a regression in which both prison
and police variables are used as explanatory variables.

To shed more light on these explanations, imprison-
ment rates were regressed on both police variables. From
this regression two variables were extracted: the part
explained by the police variables and the residual that

was unexplained, which
can be thought of as a
measure of the exoge-
nous imprisonment rate.
These two variables
were substituted into
the regression in place of
the original imprison-
ment variable. The re-
sults of this regression
appear in Table 5 in the
second column for each
dependent variable; the
estimates for all other
variables were exactly
the same as before so
that only differences in

the estimates are recorded. The exogenous conviction
rate (not explained by police variables) is still negative
and strongly significant. In fact, the coefficient esti-
mates for the residual are identical to the original con-
viction rate estimates, reflecting the fact that the police
variables did not significantly explain conviction rates in
the first place. However, the coefficient on the imprison-
ment rate due to police efforts is large and negative
(except for murder) and can generously be seen as
weakly significant. Thus, police efforts can be interpret-
ed as reducing crime through conviction. Interestingly,
with this new specification, the coefficient for police
employment turns to zero, suggesting that the numbers
on police forces affect crime only inasmuch as they
affect imprisonment rates. Finally, police expenditures
again tend to have a positive coefficient.

In sum, the results of exploratory regressions sug-
gest that crime does fit the economic model, particular-
ly property crime. Generally, the age, unemployment,
per capita incomes, and imprisonment rate variables
were highly significant and usually of the expected sign
(positive for age and income and negative for prisoners)
and density was largely insignificant. The exception was
that unemployment is positively related to property
crimes and negatively related to violent crimes, a result
that is consistent with the mixed results reported in the

crime literature. The public expenditures analyzed here
give a mixed picture. Primary and secondary education
expenditures were usually insignificant, the same as
when a more inclusive measure of education that includ-
ed postsecondary expenditures was used. Interestingly,
welfare expenditures are found to be significant for auto
theft and murder, two of the crime variables that suffer
least from measurement error. Studies by Zhang (1997)
and Witte and Tauchen (1994) suggest that looking at
components of the welfare and education measures
might produce stronger results. Finally, police expendi-
tures were usually positive and sometimes highly signif-
icant, and police employment had an effect only through
imprisonment rates. On balance, the police results sug-
gest that simultaneity bias still persists and that
stronger empirical measures are warranted (Marvell
and Moody 1994; Levitt 1997). 

Conclusion

The United States in the 1990s has seen a dramatic
fall in crime in almost all categories. However, not
all regions have benefited equally; in fact some

areas have seen no improvement. In particular, states in
the Southeast have seen dramatic worsening in crime
rates relative to other regions. The empirical analysis sug-
gests that for some states increased crime is related to
rapid growth in personal incomes, making property crime
more lucrative. For other states, high crime rates reflect
relatively high unemployment rates and low expected
earnings from legitimate work for some population seg-
ments. Also, demographic factors may have been at work,
with a comparative rise in the share of fifteen- to twenty-
four-year-olds, the population share associated most
closely with arrest rates. 

The empirical analysis suggests several policy con-
clusions. Analysis of the effects of unemployment on
crime indicates that unemployment insurance that alle-
viates the costs of unemployment might have some
effects in ameliorating crime. Other social policies might
also be helpful. For instance, the analysis shows that
increases in welfare expenditures are associated with
reduced auto theft and murder rates. Beyond these
types of policies, there is strong empirical support that
increases in imprisonment rates will significantly reduce
crime. However, for the Southeast, increases in convic-
tion rates may not have offset the crime-increasing
effects of welfare reductions combined with other demo-
graphic and economic changes. Finally, the results
reported here suggest that adding to the police force or
increasing police expenditures will reduce crime only
insofar as doing so leads to higher rates of conviction
and imprisonment. It should be noted, however, that the
methods used may have been too weak to capture other
effects of police efforts on crime.

The results suggest that
adding to the police force
or increasing police expen-
ditures will reduce crime
only insofar as doing so
leads to higher rates of con-
viction and imprisonment.
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The data used in this article are annual state-level data

for the United States for the years from 1971 to 1994

and until 1996 for the crime data.

Variables
Crime rate: Computed as number of crimes per 100,000

inhabitants (see Special Data Concerns). Data source: FBI

(1960–96).

Burglary: “[I]includes any unlawful entry to commit a

felony or a theft and includes attempted burglary and bur-

glary followed by larceny.” Definition source: Bureau of the

Census (1997, 197). Data source: FBI (1960–96).

Larceny: “[I]ncludes theft of property or articles of value

without use of force and violence or fraud and excludes

embezzlement, ‘con games,’ forgery, etc.” Definition source:

Bureau of the Census (1997, 197–98). Data source: FBI

(1960–96).

Auto theft: “[I]ncludes all cases where vehicles are driven

away and abandoned, but excludes vehicles taken for tempo-

rary use and returned by the taker.” Definition source: Bureau

of the Census (1997, 198). Data source: FBI (1960–96).

Property crime: Includes burglary, larceny, and auto theft.

Data source: FBI (1960–96).

Aggravated assault: “[I]ncludes assault with intent to

kill.” Definition Source: Bureau of the Census (1997, 197).

Data source: FBI (1960–96).

Murder and nonnegligent manslaughter: “[B]ased on

police investigations, as opposed to the determination of a

medical examiner or judicial body, includes willful felonious

homicides, and excludes attempts and assaults to kill, sui-

cides, accidental deaths, justifiable homicides, and deaths

caused by negligence.” Definition source: Bureau of the

Census (1997, 197). Data source: FBI (1960–96).

Violent crime: Includes murder, forcible rape, robbery, and

aggravated assault. Data source: FBI (1960–96).

Overall crime index: Includes violent and property crime.

Data source: FBI (1960–96).

Population: Civilian noninstitutional population, sixteen

years or older. Data source: Department of Labor (1970–95).

Population density: Population of state/land area (in

square miles) of state or thousands of people per square

mile. Data source: Rand McNally (1995).

Population of youth: Youth between the ages of fifteen and

nineteen and between twenty and twenty-four as a per-

centage of total state population. Data source: Bureau of

the Census (1998).

Personal Income: Nominal, annual, by state. Data source:

DRI/McGraw-Hill.

Unemployment rate: Seasonally unadjusted, by state. Data

source: Department of Labor (1970–95).

Police protection employment: Includes all activities con-

cerned with the enforcement of law and order, including

“police training academies, coroners, medical examiners,

forensic services and crime labs, temporary ‘lockups,’ police

communications and radios services, buildings or other facil-

ities used exclusively for police purposes (including rentals),

criminal justice planning, and payments for transporting

criminals.” Definition source: Bureau of the Census (1992).

The employment data reported for police protection employ-

ees represent full-time equivalent employment. Data

source: Bureau of the Census (1958–95).

Police protection expenditure: All amounts of money paid

out by the government for the “preservation of law and order

and traffic safety. Includes police patrols and communica-

tions, crime prevention activities, detention and custody of

persons awaiting trial, traffic safety, and vehicular inspec-

tion.” Definition source: Bureau of the Census (1996, A-7).

Data source: Bureau of the Census (1958–96).

Prison population (convicts): Adult prisoners in state

prisons/state population. Data source: Department of

Justice (1957–72; 1973–96).

Public welfare expenditure: Includes “support of and assis-

tance to needy persons contingent upon their need. [It]

excludes pensions to former employees and other benefits

not contingent on need. Expenditures under this heading

include: cash assistance paid directly to needy persons

under the categorical programs (Old Age Assistance, Aid to

Families with Dependent Children, Aid to the Blind, and Aid

to the Disabled) and under any other welfare programs; ven-

dor payments made directly to private purveyors for medical

care, burials, and other commodities and services provided

under welfare programs.” Definition source: Bureau of the

Census (1996, A-8). Data source: Bureau of the Census

(1958–96).

A P P E N D I X

Data Definitions and Sources
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Explanatory Variable Rankings: 1990–94
Per Capita Primary and Police Police

Population 15-24- Unemploy- Personal Secondary Employ- Expen-
Region State Densitya Rank Year-Oldsa Rank ment Ratea Rank Incomea Rank Welfarea Rank Educationa Rank Convictsa Rank menta Rank dituresa Rank

New England CT 934.8 47 107.0 6 95.0 24 135.1 1 94.3 24 102.2 27 115.3 13 99.3 18 79.4 36
MA 1,066.2 48 100.5 24 110.6 43 118.0 4 129.1 3 86.9 44 51.1 42 103.3 12 86.0 26
ME 55.3 15 98.8 34 107.1 39 106.0 11 150.5 2 128.4 6 38.5 47 83.4 37 66.6 47
NH 172.6 33 102.6 17 95.7 27 108.5 8 105.1 18 90.7 42 46.8 46 95.0 24 77.9 38
RI 1,318.1 49 101.0 23 119.4 47 101.3 17 125.4 6 106.2 20 85.1 25 105.3 9 96.7 15
VT 85.5 21 96.6 39 85.8 15 93.1 29 118.7 9 131.5 4 64.9 38 76.4 46 72.7 42

Mideast DE 494.5 44 91.5 47 82.6 13 105.7 12 68.8 46 97.3 35 180.0 1 101.6 13 96.6 16
MD 691.3 46 99.8 28 86.9 17 100.2 19 74.4 41 91.7 41 125.5 10 107.7 7 93.3 20
NJ 1,455.6 50 86.6 50 104.2 36 129.0 2 85.6 32 116.4 9 92.4 23 137.7 1 99.3 12
NY 529.9 45 105.9 10 108.6 42 119.4 3 160.9 1 114.3 11 105.4 19 133.2 2 126.1 5
PA 370.5 42 99.0 32 101.1 33 102.1 16 109.6 15 102.1 28 65.0 37 83.9 36 72.7 43

Great Lakes IL 289.3 40 107.2 5 104.2 35 108.1 9 81.1 35 83.8 47 85.3 24 122.4 3 101.5 11
IN 218.3 35 99.1 31 86.3 16 91.5 31 95.2 23 105.7 22 77.3 29 82.2 39 67.0 46
MI 230.5 37 105.1 11 117.9 46 98.8 21 106.6 16 110.8 13 125.3 11 82.9 38 99.2 13
OH 372.1 43 100.0 26 96.1 29 94.6 24 112.8 12 99.7 31 107.2 17 85.3 34 91.8 21
WI 127.3 27 99.0 33 74.9 9 94.6 23 115.6 11 116.5 8 53.6 41 94.0 27 109.2 10

Plains IA 69.6 18 106.2 8 65.1 4 90.0 33 96.3 22 110.8 14 50.8 43 78.9 43 77.3 39
KS 42.7 11 108.8 4 72.5 7 95.2 22 67.1 47 105.5 23 74.2 32 97.7 21 83.1 32
MN 78.1 20 96.9 38 74.5 8 101.2 18 125.7 5 106.2 19 26.6 49 74.4 47 84.6 29
MO 76.9 19 92.8 46 114.9 45 69.9 50 102.6 19 106.9 17 111.5 16 84.3 35 75.7 40
ND 12.8 4 98.4 35 65.7 5 83.3 39 110.5 13 106.1 21 24.4 50 73.4 48 59.3 49
NE 29.0 9 101.7 22 41.2 1 94.6 25 81.6 34 98.0 34 49.5 44 86.2 32 71.1 44
SD 13.1 5 95.7 41 54.3 2 86.4 37 78.7 38 98.6 32 65.0 36 77.4 45 62.9 48

Southeast AL 113.2 26 115.1 2 107.1 40 81.6 41 86.3 31 91.8 40 132.5 8 89.9 29 84.4 30
AR 63.9 16 97.4 37 101.6 34 76.0 49 105.6 17 101.2 30 105.8 18 79.0 42 68.8 45
FL 345.9 41 95.9 40 107.2 41 99.6 20 66.5 48 86.1 45 115.0 14 120.6 5 126.1 6
GA 161.8 30 99.2 30 87.1 18 92.2 30 88.2 30 101.6 29 121.3 12 98.9 20 87.6 25
KY 131.4 28 89.3 49 97.0 30 80.8 44 123.1 7 105.2 24 84.2 26 71.1 49 73.2 41
LA 133.0 29 94.1 44 113.7 44 78.9 45 117.0 10 107.4 16 154.7 3 100.4 15 119.5 8
MS 104.7 24 91.5 48 90.3 20 94.0 26 77.1 39 84.9 46 97.4 21 100.7 14 81.8 35
NC 194.7 34 101.9 21 76.6 10 88.7 34 80.8 36 98.2 33 93.8 22 94.4 26 88.5 24
SC 164.8 31 97.5 36 95.2 26 80.9 43 100.7 20 106.7 18 160.6 2 91.7 28 83.7 31
TN 169.3 32 106.2 9 88.1 19 87.4 35 90.6 28 82.5 48 75.4 31 89.7 30 78.8 37
VA 223.0 36 104.5 13 80.8 12 104.2 14 58.4 49 92.8 38 105.2 20 88.1 31 84.6 28
WV 104.0 23 100.2 25 152.2 50 77.0 48 129.0 4 134.5 3 29.2 48 58.3 50 51.5 50

Southwest AZ 47.6 14 102.2 18 96.0 28 87.4 36 91.2 27 96.0 37 133.7 7 106.0 8 132.0 2
NM 18.1 8 93.3 45 105.8 38 77.4 46 96.7 21 118.5 7 66.2 35 103.9 11 127.7 4
OK 64.7 17 95.6 42 92.2 21 81.5 42 92.5 26 102.7 26 142.6 6 96.8 23 83.0 33
TX 93.8 22 101.9 20 104.8 37 90.9 32 74.2 42 109.9 15 127.3 9 100.2 16 90.2 23

Rocky Mountain CO 46.5 13 109.3 3 78.1 11 102.5 15 70.3 44 92.6 39 81.0 27 97.7 22 96.5 17
ID 18.0 7 100.0 27 93.1 23 83.4 38 70.6 43 102.8 25 68.2 34 94.4 25 91.6 22
MT 7.9 3 102.6 16 95.0 25 81.8 40 94.2 25 130.2 5 58.3 40 85.8 33 82.7 34
UT 30.9 10 106.6 7 67.1 6 77.4 47 79.5 37 113.9 12 47.1 45 77.7 44 93.7 18
WY 6.6 2 123.0 1 83.7 14 93.8 27 69.6 45 144.3 2 75.9 30 121.8 4 116.2 9

Far West AK 1.4 1 102.0 19 123.4 49 110.5 6 121.2 8 165.4 1 152.4 4 99.6 17 144.8 1
CA 273.2 39 103.2 14 123.3 48 107.0 10 109.7 14 87.9 43 112.0 15 99.3 19 127.8 3
HI 247.4 38 95.1 43 63.0 3 112.1 5 77.0 40 82.2 49 79.4 28 104.3 10 93.3 19
NV 16.9 6 105.0 12 93.0 22 109.0 7 49.2 50 77.0 50 143.1 5 120.1 6 123.4 7
OR 42.9 12 99.5 29 97.1 31 93.1 28 82.3 33 114.5 10 70.3 33 80.6 40 98.3 14
WA 107.1 25 102.8 15 99.7 32 104.6 13 90.6 29 96.4 36 58.6 39 79.1 41 85.2 27

aPercentage deviation relative to the nation

Source: See data appendix
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A P P E N D I X  ( C O N T I N U E D )

Primary and secondary education expenditures: Public

elementary (primary) and secondary education expenditure

by the schools themselves (and not state governments on the

schools) in thousands of dollars. Includes “payments for

instructional, support services, and other activities of local

public schools for kindergarten through high school pro-

grams . . . the operation of public schools, construction of

school buildings, purchase and operation of school buses,

and other services ancillary to the provision of public

schools.” Definition source: Bureau of the Census (1996, 

A-3) (see Special Data Concerns). Data source: Department

of Education (1964–78; 1978–83; 1984–95).

Special Data Concerns
Primary and Secondary Education Expenditures. No

data were available for any states for the years 1982 and

1983. In order not to lose all information in these years in

the panel analysis of the data, these observations have been

estimated for each state in the following ways. For 1982, a

weighted average was estimated using the formula (2/3) 3

(1981 observation) + (1/3) 3 (1984 observation). The 1983

value was estimated using the weighted average (1/3) 3

(1981 observation) + (2/3) 3 (1984 observation). The fol-

lowing list gives the names of the states and how estimates

were found for the missing years:

State Year Formula

AK, GA, IL 1979 average of 1978 and 1980

NJ 1975 average of 1974 and 1976

WI 1978 (2/3)3(1977 observation)

+ (1/3)3(1980 observation)

WI 1979 (1/3)3(1977 observation)

+ (2/3)3(1980 observation)

Crime Rate Variables. The following states did not

have complete data for some years, and therefore those

crime counts have been estimated by the FBI.

State Years

KS 1993, 1994

KY 1988

MT 1994

IL 1993, 1994

Illinois data from 1975–84 contain the “Chicago adjustment.”

Forcible rape data were estimated for Illinois for 1985–94

(forcible rape is included in the violent crime data).
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