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Abstract

Do professional forecasters distort their reported forecasts in a way that compromises
accuracy? New research in the theory of forecasting suggests such a possibility. In a recent
paper, Owen Lamont finds that forecasters in the Business Week survey make more radical
forecasts as they gain experience. In this paper, I use forecasts from the Federal Reserve Bank
of Philadelphia’s Survey of Professional Forecasters to test the robustness of Lamont’s results.
My results contradict Lamont's. However, careful examination of a methodological difference
in the two surveys suggests a more general theory of forecasting that accounts for both sets of

results.



I. Introduction

Traditional discussions of the theory of forecasting assume that economic forecasters
attempt to minimize their forecast errors. Implicit in this assumption is the idea that
consumers desire accurate forecasts. Thus, a market-based explanation of forecaster behavior
suggests that professional forecasters respond by using their training, expertise, and experience
to formulate forecasts that meet their clients’ desires for accuracy. Those who produce
accurate forecasts command a higher salary than those who produce relatively inaccurate
forecasts. Indeed, a large body of literature devoted to testing whether forecasts are “rational”
assumes that forecast errors are costly and, thus, that forecasters are motivated solely by the
accuracy of their forecasts.

Recently, some research economists have begun to question this view. The common
theme of this new literature is that forecasters face economic incentives to distort their
forecasts relative to their true expectations. Professional forecasters are thought to report to
their clients not their best, most-informed estimates but, rather, estimates that have been
adjusted in a way that compromises accuracy. These new theories are driven by the
possibility that professional forecasters’ compensation may not depend on forecast accuracy
alone and carry the implication that forecasters will act strategically with respect to one
another in formulating and adjusting their final forecasts. The new view casts professional
forecasters in a particularly bad light. Rather than being objective, fact-finding social
scientists, the forecasters are thought to be willing to compromise scientific principles in

formulating their forecasts.



Lamont (1995) argues that reputational incentives encourage a forecaster to report to
his clients forecasts that are extreme and presents evidence to suggest that such incentives vary
over a forecaster’s lifetime. Lamont finds that forecasters report more radical--and less
accurate--forecasts as they age. Laster, Bennett, and Geoum (1997) argue that some
forecasters derive an economic benefit from the publicity their forecasts generate. According
to their theory, the bigger the publicity payoff is, the larger the incentive is for a forecaster to
adjust his forecast relative to his true expectation. Laster et al. find empirical support in favor
of their publicity theory: self-employed forecasters and forecasters employed in the securities
industry--two sectors that arguably have big payoffs to publicity--report forecasts that deviate
more from consensus than those of forecasters employed in other sectors.! Additional work in
this area includes Ito (1990), who finds that foreign exchange rate forecasters adjust their
forecasts to reflect “wishful expectations” and Ehrbeck and Waldmann (1996), who present a
model of strategic behavior in which forecasters fail to optimally adjust their forecasts in order
to send a signal about their ability.

These new theories carry important consequences for forecast consumers and academic
researchers. For example, an important conclusion of the Laster et al. study is that individual
forecasts may be biased. Thus, consumers who rely upon an economic forecast for planning
purposes may be making sub-optimal decisions if they rely solely on the forecast of one

individual. Similarly, academic researchers who test various theories of economic

'Well-known professional forecasters A. Gary Shilling, Stephen Roach (chief
economist at Morgan, Stanley & Co.), and Richard Rippe (chief economist at Prudential
Securities) have questioned the results of this study in a recent Wall Street Journal article
["Some Economic Forecasts May Be Biased,” Wall Street Journal, March 25, 1997, p. A2].



expectations should note that the forecasts obtained from professional forecasters may not
reflect true expectations.

This paper investigates the robustness of Lamont’s (1995) empirical results. Lamont
tested his theory with annual forecasts obtained from the Business Week forecast survey. The
Business Week survey is just one of many possible forecast surveys that Lamont could have
used to test his theory. Many alternatives exist. One such alternative is the Federal Reserve
Bank of Philadelphia’s Survey of Professional Forecasters. This survey is conducted quarterly
and includes professional forecasts for a wide range of economic variables--including the
variables that Lamont used in his study--over the period 1968 to present. I use these data and
follow Lamont’s empirical methodology closely in an attempt to verify whether the
reputational factors found to plague the Business Week survey also exist in the Survey of
Professional Forecasters. The results provide little evidence to support Lamont’s theory.
However, a reinterpretation of these results based on a methodological difference in the two
surveys suggests a more general theory that encompasses both of our findings.

The plan of the paper is as follows. Section II provides an overview of Lamont’s
theory of forecasting and reviews his empirical results. Section III presents the new results
obtained with forecast data from the Survey of Professional Forecasters and proposes an

explanation that encompasses both sets of results. Section IV concludes.



II. Previous Results
Lamont’s Reputation Theory of Forecasting

Lamont’s (1995) theory of forecasting argues that a professional forecaster may face a
compensation scheme that rewards him for reporting forecasts that differ from his true beliefs.
Such a forecaster is thought to be compensated on the basis of his reputation, which depends
on his forecast accuracy and on the difference between his forecast and the prevailing
consensus (or average) forecast. The latter determinant is crucial because it provides a
forecaster with the incentive to act strategically in reporting his forecast.> In Lamont’s model,
a forecaster acts strategically by adjusting his forecast relative to the consensus in a direction
that affects his reputation favorably. Because forecasters make such strategic adjustments,
their forecasts do not reflect their beliefs. The forecasts may also be subject to more error
than would occur in the absence of the strategic adjustment. Thus, unlike the traditional
theory of forecasting, where only accuracy matters, Lamont’s theory argues that each
forecaster behaves strategically and is willing to sacrifice some accuracy to maximize his
compensation.

An important question to ask is: What types of compensation schemes encourage
forecasters to behave in this manner? Lamont discusses several possibilities. One possibility
is that a forecaster’s compensation depends on the publicity his forecast generates for his

employer. A forecast that deviates from the prevailing consensus may generate more attention

2L amont’s theorizing is a bit informal, so some important issues are left unaddressed.
One issue is whether Lamont’s model possesses an equilibrium. Laster et al. (1997) develop a
model that is similar in spirit to Lamont’s and show that a unique equilibrium distribution of
forecasts exists in their model.



and press coverage than one that merely restates the consensus. To the extent that his
employer values the publicity, a forecaster faces an incentive to distinguish himself from his
rivals by reporting a forecast that is far from the consensus opinion--even if doing so would
compromise accuracy.” Other compensation schemes provide an incentive for a forecaster to
adjust his forecast toward the consensus. For example, an employer’s uncertainty about a
forecaster’s ability may cause a forecaster to adjust toward the consensus if the employer
imposes a penalty for an incorrect forecast that is less when other forecasters are also wrong.
A common feature of the compensation schemes Lamont considers is that they all
suggest a forecaster will consider the accuracy of his forecast and the difference between his
forecast and the consensus. Thus, Lamont supposes that forecasters are compensated

according to

w, = R(ly - §1,15 - £.) 1)

where w; is the wage received by the jth forecaster, f; is his reported forecast, £, is the
consensus forecast, y is the actual value of the variable being forecast, and |.| indicates
absolute value. The forecast, f;, incorporates the forecaster’s “strategic adjustments” to his
true expectation. Thus, f; need not coincide with the forecaster’s true expectation. Equation
(1) indicates that wages are based on forecast accuracy (measured by the absolute value of the

forecast error) and on the deviation of the forecast from consensus (|fj - f.|). Lamont assumes

’In this paper, the consensus forecast is defined as an average taken over forecasters.
Zarnowitz and Lambros (1987) contains a critical discussion of this definition of consensus.



that compensation depends positively on accuracy. However, the relationship between
compensation and the deviation from consensus may be positive or negative. If compensation
depends on publicity, for example, a forecaster faces an incentive to differentiate himself from
others. Thus, an increase in |f; - f.| leads to higher wages. In contrast, an inexperienced
forecaster, concerned that a large forecast error may damage his reputation, may perceive that
his wage is related negatively to |f; - f,|. Finally, it is instructive to compare Lamont’s theory
of forecasting with the more traditional theory. When wages are unrelated to |f; - f|, the
forecaster has no incentive to act strategically and thus reports his true expectation, which can
be represented by e;. Thus, in the absence of strategic considerations, f; = ¢;, and wages

depend only on the forecast error, |y - €.

Do Business Week Forecasters Distort Their Forecasts?

Lamont’s empirical tests are based on the premise that reputational incentives vary over
a forecaster’s professional lifetime. These incentives may become weaker or stronger as a
forecaster gains experience, suggesting that the extent to which a forecaster considers the
consensus in reporting his forecast is likely to change over time. For example, an
inexperienced forecaster may perceive benefits to “playing it safe” and adjust his forecast
toward the consensus, as described above. Over time, as uncertainty about this forecaster’s
ability diminishes, the incentive to adjust subsequent forecasts toward the consensus may also
diminish, suggesting that |f; - f,| varies positively with experience. A forecaster’s deviation,
|f; - .|, may also vary negatively with experience. Here, a forecaster who has already

established a (good) reputation may desire to protect that reputation by becoming more



conservative over time. Such a forecaster faces an increasing incentive to adjust his forecast
toward the consensus as he gains experience.

Using annual data from the Business Week forecast survey, Lamont constructs an
unbalanced panel data set of forecasts made over the period 1971 to 1992 for annual real GNP
growth, the annual unemployment rate, and the annual CPI inflation rate. The forecasts are
for the years 1972 to 1993. The data are used to estimate the following cross-section/time-
series regression model, specified to test the hypothesis that reputational incentives vary over a
forecaster’s lifetime:

£~ fecal = 5 + B*AGE; + 8*AGE; *MODEL;, + Y*AVGDEV;, +¢;, (2)

»

where j indexes the forecaster and t the date being forecast; fj,t is the forecast made by the

jth forecaster for period t; fc(_j) ¢ 18 the corresponding consensus forecast, constructed as a

cross-section average, excluding the jth forecaster; AGEj . 1s a proxy for experience,

constructed as a forecaster-specific time trend that begins at zero with the first non-missing
observation for the jth forecaster and increments by one each period thereafter; MODELj,t is a
zero/one dummy variable that takes a value of one for forecasters that Business Week classifies
as an “econometric model” and a value of zero for forecasters classified as “economist”;
AVGDEV(_J-),t is a proxy to control for the effect of aggregate uncertainty (i.e.,

macroeconomic shocks), constructed as a cross-section average of



|fJ . fc(-j) t|, excluding the jth forecaster; and o is an individual-specific, time-invariant

intercept to be estimated, B, 6, y are slope parameters to be estimated, and €t is an error term
with zero expected value and constant variance (across forecasters and time). Note that.the
“consensus” forecast at date t, denoted by £ . , differs from forecaster to forecaster. For
example, the consensus forecast considered by forecaster i is defined as the average forecast of
all forecasters excluding i (i.e., f; ;). The variable AVGDEV,  is defined in a similar
manner.

Lamont’s reputation theory--with time-varying incentives--suggests a forecaster’s

deviation from consensus (|f; ; - f; ) .|) ought to vary as he gains experience. Thus, a

statistical test of the reputation hypothesis is constructed by estimating equation (2) and testing
the estimated value of P for statistical significance. Rejection of the null hypothesis that §
equals zero is evidence in favor of time-varying reputational incentives.

Business Week classified the participants in its survey as “economists” and “econometric
models,” and Lamont incorporates this distinction into his empirical work. Forecasters
classified as “economist” are identified by the name of the economist reporting the forecast.
Forecasters classified as “econometric model” are identified by the name of the model (i.e.,
Data Resources; Wharton, EFA, University of Pa. ) or by the name of the firm or person
responsible for the model (i.e., the Fair Model, Princeton Univ.; Townsend-Greenspan).
Lamont argues that only humans--that is, forecasters classified as “economist”-- are subject to

reputational incentives. The inclusion in (2) of the dummy variable MODEL permits the
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experience proxy AGE to have a differential effect on forecasts generated by an “econometric
model.”

Table 1.A shows Lamont’s baseline results. The table reports Lamont’s parameter
estimates (t-statistics in parentheses) of the coefficients attached to AGE (B), AGEXMODEL
(0), and AVGDEYV (¥), and the number of observations (column headed NT) for the three
forecasts analyzed: annual real GNP growth, the annual unemployment rate, and the annual
CPI inflation rate. Both fixed and random effects estimates are reported. Fixed effects
estimates are obtained by creating forecaster-specific dummy variables (i.e, the aj) and
applying OLS, under the assumption that the errors (ej,t) are mean zero with constant variance
over time and across forecasters. Random effects estimates are obtained by incorporating o;
into the error term and applying generalized least squares (GLS), under the assumption that the
random effects, «., are uncorrelated across individuals. In constructing Table 1.A, I have
divided Lamont’s estimates of o and & by 100 so that the estimated values of these parameters
give the effect in percentage points of a one-year increase in experience.*

Table 1.A shows that statistically significant reputational effects exist in the Business
Week survey for real GNP and unemployment rate forecasts. On average, forecasters move
0.018 to 0.022 percentage points away from the consensus forecast for real GNP growth per
year of experience gained. The corresponding point estimate for the unemployment rate

equation is roughly 0.015 percentage points per year. The coefficients on the dummy variable

“Lamont expressed his dependent variable, |fj,¢ - fe).¢|» in basis points. So in his
paper, o and 3 give the effect of a unit increase in experience in basis points, rather than in
percentage points.
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interaction term, AGE*MODEL, are negatively signed and partly offset the (positive) values
of the estimated parameters on AGE, suggesting that only forecasts produced by “economists”
are significantly related to experience. Finally, the parameter estimates on the proxy for
aggregate uncertainty, AVGDEYV, are positive, large, and statistically significant. This means
that each individual’s forecast deviates more from the consensus the larger is the deviation of
others’ forecasts from consensus.

One problem with equation (2) is that it implies the size of a forecaster’s optimal
strategic adjustment, as represented by lfj ¢ - Tep ¢|, is invariant to the magnitude of fJ v A

more reasonable assumption is that the size of the adjustment should depend on the size of the
variable being adjusted. Lamont recognizes this problem and suggests two solutions. Both
solutions involve transforming the dependent variable in equation (2) such that the size of the
forecast adjustment rises with the magnitude f; . Lamont’s first solution is to divide the
dependent variable in equation (2) by the consensus forecast, fc(_j),t. With this transformation,

the absolute deviation from consensus is expressed as a percent of the consensus,

U - Toeyel/ Ty, ¥100.0. Since the consensus forecast for real GNP growth is not always

positive over the sample period, this adjustment is not reasonable for this forecast. Lamont’s

second solution is to divide the dependent variable in equation (2) by AVGDEY to yield a new

dependent variable given by (|fj’t - fc(_j),tl/AVGDEV(_j),t )*100.0. Lamont’s reported results,

displayed here in Tables 1.B and 1.C, confirm his earlier findings: the coefficients attached to
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AGE are generally positive and significant, suggesting that a forecaster’s deviation from the
consensus rises as he gains experience.’

Lamont concludes that the statistical evidence supports his reputation theory of
forecasting. His results suggest that as Business Week forecasters gain experience, they report
more radical forecasts--that is, forecasts that differ from the consensus by increasing amounts.
The next section investigates the robustness of these results with a panel of forecasts obtained

from the Federal Reserve Bank of Philadelphia’s Survey of Professional Forecasters.

III.  Reputational Effects in the Survey of Professional Forecasters

The Federal Reserve Bank of Philadelphia has been conducting the Survey of
Professional Forecasters since the second quarter of 1990. The quarterly survey began in
1968 and was originally conducted by the National Bureau of Economic Research and the
American Statistical Association. Forecasts are available for a large assortment of
macroeconomic variables, including real GNP (GDP) and its components, interest rates, the
unemployment rate, two price index series, and various other business indicators. Each
survey includes quarterly forecasts for the current and following four quarters as well as

annual forecasts for the current and following year. The survey has been used by academic

*Lamont does not report the fixed effects estimates associated with the transformed
dependent variables. He also does not report an estimate for the coefficient on the aggregate
variability proxy. It is not clear whether the proxy was included in the regressions.
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researchers to test various theories in economics and appears to meet the basic requirements
necessary to replicate Lamont’s empirical methodology.®

There are two differences between the Survey of Professional Forecasters and the
Business Week survey. First, no information in the former is available on the characteristics
of the forecasters. Several recent analyses of strategic forecasting argue for the importance of
controlling for forecaster-specific traits, such as industry affiliation [e.g., Ito (1990) and Laster
(1997) et al.], in testing for strategic behavior. Indeed, as discussed above, Lamont controls
for the distinction between “econometric model” and “economist.” Second, the identity and
company affiliation of participants in the Survey of Professional Forecasters are confidential.
The names and company affiliations of Business Week survey participants are published along

with their forecasts. Each of these distinctions is discussed in further detail below.

Data

I follow Lamont closely in constructing an unbalanced panel of forecasts from the
Survey of Professional Forecasters suitable for testing his reputation hypothesis. I start by
gathering data from fourth-quarter surveys only. These surveys are conducted over the first
two weeks of November and thus correspond closely to the timing of the Business Week
surveys, the results of which generally appear in December. Second, following Lamont, I
choose only forecasters who have made three or more annual forecasts for real GNP over the

period 1971 to 1992. The final data set consists of one-year-ahead forecasts for real GNP

%Recent examples are Keane and Runkle (1990), Bonham and Cohen (1995) and
Croushore (1996).
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growth, the annual unemployment rate, and the annual inflation rate (measured by the GNP
implicit deflator). The first time-series observation is a forecast, made in November 1971, for
annual real GNP growth, the annual unemployment rate, and inflation in 1972. The time-
series dimension of the panel is identical to that used by Lamont.

Some data transformations were required to match Lamont’s data set. A forecast for
the level of real GNP is defined as the forecast for the level of nominal GNP divided by the
forecast of the level of the GNP implicit deflator.” Real GNP growth and inflation are defined
on a fourth-quarter-over-fourth-quarter basis, using the two fourth-quarter forecasts of the
corresponding levels that are available in a fourth-quarter survey. The annual year-ahead
unemployment-rate forecast is constructed as an arithmetic average of the quarterly forecasts.
All data are expressed in percentage points.

Table 2 provides some interesting statistics on the variables in the data set. The table
shows that after using Lamont’s greater-than-or-equal-to-three criterion, I retain 104
forecasters and roughly 700 observations per variable--both about the same as Lamont
reported. On average, there are about seven observations per forecaster (compared with 5.5 in
Lamont’s data set); the minimum number of time series observations per forecaster is 3 (Min
Tj) and the maximum 17 to 18 (Max Tj). Finally, the average absolute deviation of the

forecast from consensus over the period 1971 to 1992 is 1.01%, 0.26%, and 0.73% for real

7 Early surveys included forecasts only for nominal GNP and the implicit deflator.
Thus, I construct a forecast for the level of real GNP by taking the ratio of the two throughout
the entire sample--even though real GNP forecasts are available later in the sample. Since
forecasts for the CPI are not available until 1981Q3, I use the implicit deflator in place of the
CPL.
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GNP growth, the unemployment rate, and the inflation rate. Lamont reported average
absolute deviations of 0.73%, 0.32%, and 0.51%. Thus, forecasts for real GNP growth and
inflation in the Survey of Professional Forecasters appear a bit more diffuse than those in
Lamont’s data set.® On the whole, my data set appears to conform quite well to that used in
Lamont’s study. Figures 1 to 3 plot the individual and mean forecasts for each date in the

sample.

Empirical Results Using the Survey of Professional Forecasters

This section presents the estimation results obtained with forecasts from the Survey of
Professional Forecasters. As mentioned above, I am unable to distinguish between forecasts
generated by “economists” and those generated by “econometric models.” Therefore, 1

estimate the following variant of equation (2),

|fji,t - fC(-j),[l == Ol,j + B*AGEJ,t + Y*AVGDEV(_J)’I + ej,t (3)

which differs from (2) by excluding the dummy variable interaction term, AGEj,t*MODELj,t.

8Some of the discrepancy might reflect a difference in the way that Lamont and I
compute growth rates. Lamont appears to have computed his growth rates on an annual-
average-over-annual-average basis while I use the fourth-quarter-over-fourth-quarter
computation. The latter computation was a bit more convenient and is unlikely to affect the
results.
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Table 3.A presents fixed and random effects estimates (t-statistics in parentheses) for B and y
obtained by estimating equation (3). On the whole, the results do not provide much support
for Lamont’s theory.

Like Lamont, I find that the aggregate uncertainty proxy, AVGDEV, has a large,
positive, and statistically significant effect on a forecaster’s absolute deviation from consensus.
The point estimates of the effect are about the same as those reported by Lamont. The most
important variable for testing Lamont's theory is AGE because the theory asserts that a
forecaster's deviation from consensus ought to vary with his experience. As Table 3.A shows,
the experience proxy, AGE, has a negative but, in many cases, a statistically insignificant
effect on a forecaster’s absolute deviation from consensus. The only exceptions concerning
statistical significance are the fixed effects estimate in the real GNP growth equation (-0.0185,
with a t-statistic of -1.75) and the corresponding fixed and random effects estimates in the
inflation equation (-0.0156, with a t-statistic of -1.96, and -0.0137, with a t-statistic of -1.91).
However, these point estimates are only borderline significant, and when I reestimate the fixed
effects models using heteroskedasticity-consistent standard errors (not shown), the estimated t-
statistics are insignificant (-1.54, for real GNP growth and -1.23, for inflation).® Thus, with
the exception of the random effects parameter estimates of the inflation equation, I find little
evidence to support the hypothesis that forecasters in the Survey of Professional Forecasters

face time-varying incentives to act strategically in formulating their forecasts.

°These estimates are obtained in TSP, version 4.3, by using the ROBUST option in the
PANEL command.
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In keeping with my objective of replicating Lamont’s empirical methodology as closely
as possible, I also estimated two additional versions of equation (3). First, for the

unemployment rate and inflation forecasts, I reestimated equation (3) by replacing the
dependent variable, |f; , - f;(j (|, with the variable £ ¢ - fej),el feejp,e ¥100.0 so that the

absolute deviation from consensus is expressed as a percent of the consensus. Second, for all

three variables, I expressed the dependent variable as a percent of AVGDEYV by constructing

the variable |f; - f(;) [/AVGDEV,  *100.0. Lamont found that these transformations

bolstered the evidence in favor of reputational effects in the Business Week survey.

In contrast, my results are mixed. When the dependent variables are expressed as a
percent of the consensus (Table 3.B), AGE exerts a negative and statistically significant effect
on a forecaster’s absolute percent deviation from consensus for the inflation forecast,
regardless of the estimation method (fixed or random effects) and whether the
heteroskedasticity correction is imposed (not shown). When the dependent variables are
expressed as a percent of AVGDEV (Table 3.C), AGE has a negative and (borderline)
statistically significant effect on the inflation forecasts regardless of the estimation method, but
the effect becomes insignificant when the fixed effects standard error is adjusted for the
presence of heteroskedasticity. In no case does AGE exert a statistically significant effect on
the real GNP growth and unemployment rate forecasts.

A summary of the preceding results is as follows. First, I find no evidence that real
GNP growth and unemployment rate forecasts in the Survey of Professional Forecasters are

affected by time-varying reputational incentives. Second, I do find some limited evidence in
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favor of a relationship between a forecaster’s experience and his inflation-forecasts' deviations
from consensus. However, in contrast with Lamont’s findings, I find a negative relationship:
forecasters in the Survey of Professional Forecasters become more conservative, not more
radical, in reporting their inflation forecasts as they gain experience. Estimates of this effect,
as reported in Table 3.A, suggest that forecasters, on average, adjust their inflation forecasts
toward the consensus by 0.014 to 0.016 percentage points per year of additional experience.
These results are subject to a caveat concerning the omission from equation (3) of the
dummy variable interaction term, AGEj’t*MODELj’t. As noted above, the Survey of
Professional Forecasters lacks the information required to create the dummy variable
MODEL. The effect of this omission, however, is unclear. From a theoretical perspective, it
is not at all clear that Business Week’s classification of forecasters as “economists” and
“econometric models” is economically relevant. Econometric models--such as the well-known
DRI model, which is included in Lamont’s Business Week sample as an “econometric model”--
do not generate forecasts without the aid of an economist. Indeed, McNees (1989) notes that
forecasts from various econometric models may differ for a variety of reasons, including
differences in forecasters’ assumptions about future values of exogenous variables and about
future monetary and fiscal policies. Econometric model forecasts may always be manipulated-
-perhaps, to reflect reputational considerations--by changing the paths of the variables that are
exogenous to the models.’® From this perspective, it is not obvious that “econometric model”

forecasts are less susceptible than “economist” forecasts to reputational incentives. A second

®McNees (1989) writes that forecasts may even be adjusted for “nefarious” reasons
“...to induce the forecast user to adopt a certain course of action."
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reason for thinking that the omission of Lamont’s dummy variable interaction term may not be
distorting my results is that Lamont found that variable to be insignificant in many cases,

indicating that, in those cases, AGE does not have a statistically significant differential effect

on “econometric model” forecasts.

A Robustness Check: The Case of the Missing Observations

A troubling feature of the Survey of Professional Forecasters’ data set is the presence
of “unusually long” periods of time in which some of the forecasters do not participate in the
surveys. For instance, it is not uncommon for a forecaster to miss 20 consecutive quarterly
surveys and then reappear as a participant, sometimes for only a few additional surveys before
dropping out entirely. Figure 4 documents this phenomenon by plotting the real GNP growth
forecasts of the 41st through 60th forecasters included in my sample. In each panel, I plot all
real GNP growth forecasts available for a given forecaster over the entire sample period. The
figure shows several individuals with prolonged periods of missing observations. For
instance, forecaster #66 participated in fourth-quarter surveys in 1971 and 1973, missed all
subsequent fourth-quarter surveys through 1980, and then reappeared in 1981. Similar
participation records characterize forecasters #67, #68, #69, #72, and #75.

As is the case in most surveys, some participants eventually drop out of the Survey of
Professional Forecasters. Occasionally, new participants are added. The spotty participation
records noted in Figure 4 strongly suggest a problem in the way that the NBER assigned
identification numbers to new participants. Specifically, the records suggest that the NBER

may have assigned the same identification to multiple individuals--a possibility bolstered by the
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Philadelphia Fed’s experience in conducting the survey since 1990, which indicates that
individuals who miss several consecutive quarterly surveys tend not to reenter the survey at a
later date. In this study, the improper assignment of individual identifiers is likely to lead to
bias in the estimated coefficient on the experience variable and, thus, may explain why I fail to
confirm Lamont’s finding of a positive and significant relationship between experience (AGE)
and the unemployment rate and real GNP growth forecasts. In extreme cases, the bias may be
so severe that it reverses the sign of the coefficient estimate.

Thus, to check the robustness of my results, I adopt the following “correction”
procedure. First, I check the gquarterly participation record of each of the 104 forecasters in
my panel. Second, I impose an “eight or more” missing-observations criterion to identify
cases in which the NBER may have assigned the same identification number to two different
individuals. After examining the quarterly participation record of each forecaster, I identify
those who have an occurrence (i.e., a “gap”) of eight or more consecutive missing
observations. Three cases are possible. In case #1, three or more observations are available
both before and after the gap. I assign the observations before the gap to the original
forecaster; the observations after the gap are assigned to a newly created forecaster. In case
#2, less than three observations are available before and after the gap. Here, I eliminate all
observations from further consideration in order to maintain consistency with Lamont’s three
or more selection criterion. In case #3, more than three observations are available on one side
of the gap and less than three are available on the other side. In this case, I eliminate the latter
from further consideration. The remaining observations are assigned to the original

forecaster.
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After implementing this procedure, I find five occurrences of case #1, three
occurrences of case #2, and 15 occurrences of case #3. Roughly 170 observations--siightly
less than 25 percent of the total--are affected by the correction. Table 4 provides some
summary statistics on the "corrected" data. For comparison, the table is formatted in the same
manner as Table 2. Table 4 shows that there are 106 forecasters in the corrected data set, two
more than in the original data set. The two additional forecasters emerge as a consequence of
five occurrences of case #1 and three occurrences of case #2 in the original data set. About 35
fewer forecasts are available for each of the variables due to multiple occurrences of cases #2
and #3. The average forecast and average ABSDEV are about the same as those in the
original data set. With fewer total observations and more forecasters, the average number of
observations per forecaster falls in the corrected data set (by about one-half an observation).
Table 5.A shows the parameter estimates (t-statistics in parentheses) obtained by

estimating equation (3) on the corrected data set. The table provides no evidence in favor ofa
relationship between experience (AGE) and a forecaster’s deviation from consensus. In all
cases, the t-statistics are extremely low. Notably, there now appears to be no relationship
between experience and the inflation forecasts. As with the previous results, the present
results suggest a large, positive, and significant effect of AVGDEV on a forecaster’s deviation
from consensus. The magnitude of the effect is about the same as that obtained with the
original data set. The fixed effects results are unchanged when the OLS standard errors are
adjusted for the presence of heteroskedasticity, and the qualitative nature of the results is also
unchanged when equation (3) is estimated with the dependent variables expressed as a percent

of the consensus (Table 5.B) or as a percent of AVGDEV (Table 5.C).
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The results obtained with the corrected data set are striking because they provide much
stronger evidence against Lamont's theory than that provided with the "uncorrected" data.

One problem with the corrected data set is that the rule used to reallocate its observations
among forecasters is arbitrary, suggesting that the corrected data may be subject to some of the
same problems that appear to plague the uncorrected data. To guard against this possibility, I
constructed a third data set by eliminating from the panel all forecasters who have an
occurrence of eight or more consecutive missing observations. Thus, rather than reallocating
the observations of "problem forecasters," I simply exclude these observations from the panel.
I continue to use my eight or more criterion to identify "problem forecasters." Since this
criterion is stringent, the advantage of this data set is that it contains a panel that is almost
certainly purged of individual-identifier problems. But there is also a cost because I lose about
25 percent of the total observations and about the same percentage of forecasters.

Tables 6 and 7 provide summary statistics and the estimation results The parameter
estimates reported in Table 7 are very similar to those in Table 5.A, and there are no new
findings to report. Based on either the corrected data set or on the data set that eliminates
"problem forecasters," I find no evidence in favor of a relationship between a forecaster's
experience and the deviation of his forecast from the consensus.

Overall, then, this study finds little evidence in favor of Lamont’s reputation theory of

forecasting.
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Discussion of the Results: A Difference in Publicity Motive?

An important question to ask is: Why do my resuits differ from Lamont's? One
possibility is that our results are sensitive to minor differences in empirical methodology. As
noted above, Lamont and I use alternative methods to compute the growth rates of real GNP
and the price level. We also use alternative measures of the price level. To the extent that
both groups of forecasters engage in strategic behavior, it is hard to imagine that the degree to
which such behavior is reflected in the data hinges on these issues. Thus, data issues are
deemed unlikely to account for our radically different conclusions. In this regard, it is
important to note that there are no differences in our definition of the annual unemployment
rate, and I found no evidence to suggest the unemployment rate forecasts incorporate strategic
behavior.

Another possibility is that my results are biased because I do not control for the
distinction between forecasts made by “economists” and those made by “econometric models.”
However, the case for the importance of this distinction seems weak on both theoretical and
empirical grounds, as discussed above.

A more likely explanation lies in the possibility that there are behavioral differences
between the two groups of forecasters related to the degree of anonymity provided by the two
surveys. Forecasters in the Survey of Professional Forecasters areé anonymous and thus expect
to receive no publicity from their participation, while Business Week forecasters, whose
names and company affiliations are published with their forecasts, can, in contrast, expect a
great deal of publicity from their participation. Thus, it is reasonable to expect that the two

surveys attract a different class of volunteer forecasters. The Business Week survey may
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attract precisely those forecasters who face a publicity incentive and who behave in a manner
consistent with Lamont's theory. Participants in the Survey of Professional Forecasters may
volunteer their time for reasons unrelated to a publicity motive--perhaps out of a sense of
professional responsibility to the NBER and to the Federal Reserve System--and thus face
different incentives than the Business Week forecasters.

Although this explanation seems capable of accounting for the difference in conclusions
that Lamont and I reach, it does have some limitations. First, it ignores Lamont's non-
publicity sources of strategic forecasting, and it is not clear that his results are driven solely by
a publicity motive. To the extent that other motives are more important drivers of Lamont's
results, something else is responsible for our different conclusions. Second, the explanation
assumes that different individuals comprise the surveys. Unfortunately, The Philadelphia Fed
is not able to attach names to the participants in the early surveys. Thus, it is not possible to
determine the degree to which the two surveys share forecasters. Substantial overlap in
participants would invalidate the proposed explanation for our different conclusions.

The proposed explanation does have some appeal, however. Perhaps most important,
it is consistent with the idea that microeconomic forces, other than forecast accuracy, affect
forecasters' behavior, including the choice of surveys in which to participate. Thus, the
explanation endogenizes the survey-participation choice and suggests a more general theory of
forecasting that encompasses not only how forecasters in a particular survey behave but also
the choice of surveys in which to participate. This more general theory has strong
implications that could be tested by assembling a multi-dimension panel data set that

incorporates many different forecast surveys. The proposed explanation also points to the
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importance of considering carefully the forecast survey to use in testing the new theories of

forecasting.

IV. Summary and Conclusions

Recent theories of forecasting suggest that professional forecasters may face an
economic incentive to distort their reported forecasts in a way that compromises the accuracy
and information content of the forecasts. As a consequence, reported forecasts may not
reflect true expectations. This paper uses data from the Philadelphia Fed’s Survey of
Professional Forecasters to test Owen Lamont’s reputation theory of forecasting. Lamont
tested his theory on data from the Business Week forecast survey and found that forecasters
tend to report forecasts that deviate more from the consensus, and, thus, that are more radical,
as they gain experience.

Using data from the Survey of Professional Forecasters, 1 replicate Lamont’s empirical
methodology closely and find no evidence in favor of a relationship between a forecaster’s
experience and the deviation of that forecaster’s reported forecast from the consensus.
However, a careful examination of an important difference between the surveys related to the
anonymity of the participants suggests that the two surveys may draw a different class of
forecasters. This may account for my failure to confirm Lamont’s findings and points to the
importance of choosing carefully the forecast survey with which to test the new theories of
forecasting. A more general theory of forecasting that endogenizes the survey-participation

choice is proposed.



Lamont’s Estimation Results
Business Week Forecast Survey

Dependent Variable: |fj,t

Forecast Tested B
(AGE)
Real GNP Growth (%)
Fixed Effects 0.0180
(2.44)
Random Effects 0.0220
(3.30)

Annual Unemployment Rate (%)

Fixed Effects 0.0148
(4.28)

Random Effects 0.0145
(4.66)

Annual CPI Inflation (%)

Fixed Effects 0.0053
(1.21)

Random Effects 0.0059
(1.46)

Source: Lamont (1995), Table 2.

Table 1.A

)

(AGE*MODEL)

-0.0091
(0.620)

-0.0156
(1.32)

-0.0228
(3.54)

-0.0190
(3.35)

-0.0097
(1.08)

-0.0117
(1.58)

- fe(),¢| in percent

Y

(AVGDEYV)
0.77
(1.54)

0.77
(7.87)

0.67
(4.53)

0.63
(4.83)

0.65
(4.51)

0.65
4.74)

728

728

700

700

700

700
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Table 1.B
Lamont’s Estimation Results
Business Week Forecast Survey

Dependent Variable: |f; - o) |/ fecj),c in percent

Forecast Tested B o) Y NT
(AGE) (AGE*MODEL) (AVGDEY)
Annual Unemployment Rate (%)
Random Effects 0.18 -0.17 N.A. 700
4.31) (-2.39)

Annual CPI Inflation (%)
Random Effects 0.36 -0.19 N.A. 700
(3.82) (1.12)

Source: Lamont (1995), Table 3.



27

Table 1.C
Lamont’s Estimation Results
Business Week Forecast Survey

Dependent Variable: [f; , - f.; .|/ AVGDEV; , in percent

Forecast Tested B o Y NT
(AGE) (AGE*MODEL) (AVGDEY)
Real GNP Growth (%)
Random Effects 2.71 -2.28 N.A. 728
(2.82) (-1.35)

Annual Unemployment Rate (%)
Random Effects 3.52 -7.18 N.A. 700
(3.56) (-4.04)

Annual CPI Inflation (%)
Random Effects 1.22 -2.89 N.A. 700
(1.50) (1.96)

Source: Lamont (1995), Table 3.
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Number of
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Table 2

Forecast Summary Statistics
Survey of Professional Forecasters

Real GNP Unemployment Inflation

Growth Rate Rate
104 104 104
688 701 694
3.08 6.83 5.25
1.01 0.26 0.73

6.6 6.7 6.7
3 3 3
17 18 17



Table 3.A
Estimation Results
Survey of Professional Forecasters

Dependent Variable: |f; , - f.; (| in percent

Forecast Tested B Y NT
(AGE) (AVGDEYV)
Real GNP Growth (%)
Fixed Effects -0.0185 0.65 688
(-1.75) (4.65)
Random Effects -0.0111 0.62 688
(-1.19) (4.62)

Annual Unemployment Rate (%)

Fixed Effects -0.0003 0.83 701
(-0.15) (9.09)

Random Effects -0.0008 0.84 701
(-0.47) 9.47)

Annual PGNP Inflation (%)

Fixed Effects -0.0156 0.67 694
(-1.96) (4.08)
Random Effects -0.0137 0.57 694

(-1.91) (3.70)



Table 3.B
Estimation Results
Survey of Professional Forecasters

Dependent Variable: |f; - f..; |/ fej) ¢ in percent

Forecast Tested p Y NT
(AGE) (AVGDEYV)
Annual Unemployment Rate (%)
Fixed Effects -0.0166 N.A. 701
(-0.54)
Random Effects -0.0225 N.A. 701
(-0.89)

Annual PGNP Inflation (%)

Fixed Effects -0.4573 N.A. 694
(-2.80)
Random Effects -0.3940 N.A. 694

(-2.63)
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Table 3.C

Estimation Results

Survey of Professional Forecasters

Dependent Variable: | fj’t

Forecast Tested p
(AGE)
Real GNP Growth (%)
Fixed Effects -1.4104
(-1.27)
Random Effects -0.8534
(-0.86)

Annual Unemployment Rate (%)

Fixed Effects -0.3682
(-0.46)

Random Effects -0.2856
(-0.43)

Annual PGNP Inflation (%)

Fixed Effects -1.8269
(-1.67)
Random Effects -1.7226

(-1.71)

- fc(-j),t |/ AVGDEV(_j)’t in percent

Y NT
(AVGDEYV)
N.A. 688
N.A. 688
N.A. 701
N.A. 701
N.A. 694
N.A. 694
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Table 4
Forecast Summary Statistics
Corrected Data
Survey of Professional Forecasters

Real GNP Unemployment  Inflation

Growth Rate Rate
. 106 106 106
654 664 659
3.05 6.84 5.24
0.98 0.26 0.70
6.2 6.3 6.2
3 3 3
17 18 17



Table 5.A
Estimation Results
Corrected Data
Survey of Professional Forecasters

Dependent Variable: |f; ; - f . | in percent

Forecast Tested B Y NT
(AGE) (AVGDEY)
Real GNP Growth (%)
Fixed Effects -0.0038 0.64 654
(-0.29) 4.61)
Random Effects 0.0070 0.61 654
(0.61) (4.60)
Annual Unemployment Rate (%)
Fixed Effects 0.0006 0.84 664
0.24) (8.92)
Random Effects 0.0001 0.83 664
(0.04) (9.14)
Annual PGNP Inflation (%)
Fixed Effects 0.0016 0.59 659
(0.20) (4.23)
Random Effects 0.0013 0.56 659

0.17) 4.17)



Table 5.B
Estimation Results
Corrected Data _
Survey of Professional Forecasters

Dependent Variable: | fj,t - fc(_j),t |/ fc(_j),t in percent

Forecast Tested B Y NT
(AGE) (AVGDEY)
Annual Unemployment Rate (%)
Fixed Effects 0.0071 N.A. 664
(0.18)
Random Effects 0.0020 N.A. 664
(0.06)

Annual PGNP Inflation (%)

Fixed Effects -0.0786 N.A. 659
(-0.48)
Random Effects -0.1013 N.A. 659

(-0.66)
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Table 5.C
Estimation Results
Corrected Data
Survey of Professional Forecasters

Dependent Variable: lfj’t

- ¢t |/ AVGDEV ;) . in percent

Forecast Tested B Y NT
(AGE) (AVGDEYV)
Real GNP Growth (%)
Fixed Effects 0.1332 N.A. 654
(0.10)
Random Effects 0.9932 N.A. 654
(0.81)
Annual Unemployment Rate (%)
Fixed Effects -0.0764 N.A. 664
(-0.08)
Random Effects -0.0438 N.A. 664
(-0.05)
Annual PGNP Inflation (%)
Fixed Effects 0.0594 N.A. 659
(0.05)
Random Effects -0.0910 N.A. 659

(-0.08)
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Table 6
Forecast Summary Statistics
Problem Forecasters Dropped
Survey of Professional Forecasters

Real GNP Unemployment Inflation

Growth Rate Rate
81 81 81
518 528 522
2.97 6.83 5.32
1.03 0.26 0.75
6.4 6.5 6.4
3 3 3
17 18 17



Table 7
Estimation Results
Problem Forecasters Dropped
Survey of Professional Forecasters

Dependent Variable: |f; , - f (., ;| in percent

Forecast Tested B Y NT
(AGE) (AVGDEY)
Real GNP Growth (%)
Fixed Effects -0.0072 0.57 518
(-0.49) (3.78)
Random Effects 0.0039 0.54 518
(0.30) (3.75)
Annual Unemployment Rate (%)
Fixed Effects -0.0005 0.78 528
(-0.18) (7.66)
Random Effects -0.0004 0.79 528
(-0.17) (8.02)
Annual PGNP Inflation (%)
Fixed Effects -0.0041 0.60 522
(-0.45) (4.28)
Random Effects -0.0052 0.58 522

(-0.62) (4.44)
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Figure 4. Individual Real GNP Growth Forecasts

1972-1993
Survey of Professional Forecasters

L L L q ] L L L L ]
nm m ......................... m ......................... m .......................... m ......... . Pl m ........ m ...... m vallavsness ...r e —m
. .
) . . ,
ST R |- PSR w o UL [P [T JI SRRt AR (] (T FARNRCRRN ERTRITPR | S PETRTERESE PRI ﬁ .
7 I - [* 2 K g “ I o i 5 g i
- L] " L] n L] ' L] L] Ll L]
ﬁm ...................... w m w - w @erffivrniaiaa m - m m o ofeasa " w w
™ | "PARY PIPNRRRRIRI A—— w R N —— '\ N " s i S o
LI e e e e L T T T Te TTTT T T T e L o e e e L LI B B e | LI e e e e L= rrrTriT T Frr e v e oo TTY T T T T8 Ty =

NTPP CEerNOTPP SEeTNOLTEE

q il L] L © g ]
- m ...................... Lm .......................... m m i m ......... TN RERIRTE m m
4 (I S : ..Iuﬂ: : _hﬂ - | IR KR w ” ........ .bv;._. i “ w
L] L) e L) = L] i n " n o n = L]
m - . =] Lo v EESPRRMPRRREY [ERS =1 -{a =] . o o
= " - g .
o b | Basnainl]asi o [T TTTTTTT M w PR 3 w P
- L E

.
1a
FORECASTER =
]
]

1§
|- -
(R

[

geernoyTPy SEETNONTPP

Fee stiThertee stithenter seeies

STTP OPR NOUTPP CEBTNOGTPP

42



RESEARCH PAPERS AND WORKING PAPERS

Federal Reserve Bank of Philadelphia
Sarah Burke, Series Editor

The Philadelphia Fed RESEARCH PAPERS series was begun in 1974. It was
superseded in 1982 by the Philadelphia Fed WORKING PAPERS series.

The following list contains titles published in the series since 1992. To order copies,
please send the number of the item desired, along with your address, to WORKING
PAPERS, Department of Research, Federal Reserve Bank of Philadelphia, 10
Independence Mall, Philadelphia, PA 19106. For overseas airmail requests only, a
$3.00 per copy prepayment is required; please make checks or money orders payable
(in U.S. funds) to the Federal Reserve Bank of Philadelphia.

1992

No. 92-1 Leonard Nakamura, "Commercial Bank Information: Implications for the

Structure of Banking." Revision forthcoming in Structural Change in
Banking, Klausner and White, eds., Irwin.

No. 92-2/R  Shaghil Ahmed and Dean Croushore, "The Marginal Cost of Funds With
Nonseparable Public Spending."

No. 92-3 Paul S. Calem, "The Delaware Valley Mortgage Plan: An Analysis Using
HMDA Data."

No. 92-4 Loretta J. Mester, "Further Evidence Concerning Expense Preference and
the Fed." (Supersedes Working Paper 91-6; Journal of Money, Credit and
Banking, vol. 26, February 1994, pp. 25-145)

No. 92-5 Paul S. Calem, "The Location and Quality Effects of Mergers."

No. 92-6 Dean Croushore, "Ricardian Equivalence Under Income Uncertainty."
(Supersedes Working Paper 90-8)

No. 92-7 James J. McAndrews, "Results of a Survey of ATM Network Pricing."

43



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

92-8

92-9

92-10

92-11/R

92-12/R

92-13/R

92-14/R

92-15/R

92-16

92-17/R

92-18

92-19

Loretta J. Mester, "Perpetual Signaling with Imperfectly Correlated Costs."
(Supersedes Working Paper No. 90-13; revision published in Rand
Journal of Economics, Vol. 23, No. 4, Winter 1992, pp. 548-563)

Mitchell Berlin and Loretta J. Mester, "Debt Covenants and
Renegotiation." (Supersedes Working Paper No. 90-21/R; revision
published in Journal of Financial Intermediation, Vol. 2, 1992, pp. 95-133)

Joseph Gyourko and Richard Voith, "Leasing as a Lottery: Implications for
Rational Building Surges and Increasing Vacancies."

Sherrill Shaffer, "A Revenue-Restricted Cost Study of 100 Large Banks."

(Revision published in Applied Financial Economics, 4, 1994, pp. 193-
205)

Paul Calem, "Borrower Reputation and Existence of Moral Hazard in
Credit Markets."(Supersedes Working Paper No. 91-5)

Sherrill Shaffer, "Structure, Conduct, Performance, and Welfare."

(Revision published in Review of Industrial Organization, vol. 9, 1994, pp.
435-50)

Loretta J. Mester, "Efficiency in the Savings and Loan Industry."
(Supersedes Working Paper 92-14; Journal of Banking and Finance, Vol.
17, No. 2-3, 1993)

Dean Croushore and Shaghil Ahmed, "The Importance of the Tax System
in Determining the Marginal Cost of Funds."

Keith Sill, "An Empirical Investigation of Money Demand in the Cash-in-
Advance Model Framework."

Sherrill Shaffer, "Optimal Linear Taxation of Polluting Oligopolists."
(Revision published in Journal of Regulatory Economics, vol. 7, no. 1,
January 1995, pp. 85-100.)

Leonard |. Nakamura and Bruno M. Parigi, "Bank Branching."

Theodore M. Crone, Sherry Delaney, and Leonard O. Mills, "Vector-
Autoregression Forecast Models for the Third District States."

44



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

92-20

92-21

92-22

92-23

92-24

02-25

92-26

93-1

93-2

93-3

93-4

William W. Lang and Leonard |. Nakamura, "Flight to Quality' in Banking

and Economic Activity." (Journal of Monetary Economics, Vol. 36, No. 1,
August 1995)

Theodore M. Crone and Richard P. Voith, "Estimating House Price
Appreciation: A Comparison of Methods."

Shaghil Ahmed and Jae Ha Park, "Sources of Macroeconomic
Fluctuations in Small Open Economies." (Journal of Macroeconomics,
Winter 1994, Vol. 16, No. 1, pp. 1-36)

Sherrill Shaffer, "A Note on Antitrust in a Stochastic Market."

Paul Calem and Loretta Mester, "Search, Switching Costs, and the
Stickiness of Credit Card Interest Rates." (Superseded by Working Paper
No. 95-10)

Gregory Hopper, "Can a Time-Varying Risk Premium Explain the Failure
of Uncovered Interest Parity in the Market for Foreign Exchange?"

Herb Taylor, "PSTAR+: A Small Macro Model for Policymakers."

1993

Gerald Carlino and Robert DeFina, "Regional Income Dynamics."
(Published in Journal of Urban Economics, Vol 37 (1), January 1995, pp.
86-106.)

Francis X. Diebold, Javier Gardeazabal, Kamil Yilmaz, "On Cointegration
and Exchange Rate Dynamics." (revision published in Journal of Finance,
49, 1994, pp. 727-35.)

Mitchell Berlin and Loretta Mester, "Financial Intermediation as Vertical
Integration."

Francis X. Diebold and Til Schuermann, "Exact Maximum Likelihood
Estimation of ARCH Models." (forthcoming in R.S. Mariano, M. Weeks,

and T. Schuermann (eds): Simulation-Based Inference in Econometrics:
Methods and Applications. Cambridge University Press, 1997)

45



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

93-5

93-6

93-7

93-8

93-9

93-10/R

93-11

93-12

93-13

93-14

93-15

Yin-Wong Cheung and Francis X. Diebold, "On Maximum-Likelihood

Estimation of the Differencing Parameter of Fractionally Integrated Noise
With Unknown Mean." (Revision published in Journal of Econometrics, 62,
1994, pp. 301-16.)

Francis X. Diebold, "On Comparing Information in Forecasts From
Econometric Models: A Comment on Fair and Shiller."

Robert H. DeFina and Herbert E. Taylor, "Monetary Policy and Oil Price
Shocks: Empirical Implications of Alternative Responses.”

Sherrill Shaffer, "Stable Cartels With a Cournot Fringe." (Supersedes
Working Paper No. 90-24; revision published in Southern Economic
Journal, vol. 61, no. 3, January 1995, pp. 744-54.)

Satyaijit Chatterjee, Russell W. Cooper, and B. Ravikumar, "Strategic
Complementarity in Business Formation: Aggregate Fluctuations and
Sunspot Equilibria."

George J. Mailath and Loretta J. Mester, "A Positive Analysis of Bank
Closure." (Superseded by Working Paper No. 94-2)

Francis X. Diebold and Celia Chen, "Testing Structural Stability With
Endogenous Break Point: A Size Comparison of Analytic and Bootstrap
Procedures." (Revision published in Journal of Econometrics, 70, 1996,
pp. 221-41.

Francis X. Diebold, Joon-Haeng Lee, and Gretchen C. Weinbach,
"Regime Switching With Time-Varying Probabilities.” (Published in C.
Hargreaves (ed): Nonstationary Time Series Analysis and Cointegration.
Advanced Texts in Econometrics, C.W.J. Granger and G. Mizon (eds),
Oxford University Press, 1994, pp. 283-302.)

Laurence Ball and N. Gregory Mankiw, "Relative-Price Changes as
Aggregate Supply Shocks."

Dean Croushore, "Ricardian Equivalence With Wage-Rate Uncertainty."
(Published in the Journal of Money, Credit and Banking, August 1996,
Part 1, pp. 279-93.)

Leonard |. Nakamura, "Loan Screening Within and Outside of Customer
Relationships.”

46



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

93-16

93-17

93-18

93-19

93-19/R

93-20

93-21

93-22

93-23

93-24

93-25/R

93-26

93-27

Loretta J. Mester, "Why Are Credit Card Rates Sticky?" (Supersedes WP
No. 88-20/R; revision published in Economic Theory, vol. 4, 1994, pp.
505-30.)

Joseph P. Hughes and Loretta J. Mester, "Accounting for the Demand for
Financial Capital and Risk-Taking in Bank Cost Functions." (Superseded
by Working Paper No. 96-2)

James J. McAndrews and Robert J. Kauffman, "Network Externalities and
Shared Electronic Banking Network Adoption."

Paul S. Calem, "Patterns of Residential Mortgage Activity in Philadelphia's
Low- and Moderate-Income Neighborhoods: 1990-1991"

Paul S. Calem, "Patterns of Residential Mortgage Activity in Philadelphia's
Low- and Moderate-Income Neighborhoods: 1990-1991."

Shaghil Ahmed, "Money and Output: The Relative Importance of Real and
Nominal Shocks."

Laurence Ball, "What Determines the Sacrifice Ratio?"

Gerald Carlino and Leonard Mills, "Testing Neoclassical Convergence in
Regional Incomes and Earnings." (Supersedes Working Paper No. 91-18.

Forthcoming in Regional Science and Urban Economics)

Paul S. Calem and Leonard |. Nakamura, "The Impact of Branch Banking
on Pricing and Service Availability: Theory and Evidence." (Superseded
by Working Paper No. 94-19)

Leonard |. Nakamura, "Recent Research in Commercial Banking:
Information and Lending." (Financial Mark nstitutions, an
Instruments, Vol. 2, No. 5, December 1993)

Keith Sill, "Macroeconomic Risk and Treasury Bill Pricing: An Application
of the FACTOR-ARCH Model."

Carlos E. Zarazaga, "Hyperinflations and Moral Hazard in the
Appropriation of Seigniorage.”

Richard Voith, "Does City Income Growth Increase Suburban Income
Growth, House Value Appreciation, and Population Growth?"

47



No

No

No

No

No.

No.

No

No.

No.

No.

. 93-28

. 93-29

. 93-30

.94-1/R

94-2

94-3

. 944

94-5

94-6

94-7

Sherrill Shaffer, "Market Conduct and Excess Capacity in Banking: A
Cross-Country Comparison."

Satyaijit Chatterjee and B. Ravikumar, "Inventories, Production Smoothing,
and Anticipated Demand Variations."

Satyaiit Chatterjee and Russell W. Cooper, "Entry and Exit, Product
Variety and the Business Cycle."

1994

Loretta J. Mester, "Efficiency of Banks in the Third Federal Reserve
District: A Study of Bank Efficiency Taking into Account Risk-Preferences"
(Revision published in the Journal of Banking and Finance, Vol 20, July
1996, pp. 1025-1045.)

George J. Mailath and Loretta J. Mester, "A Positive Analysis of Bank
Closure." (Supersedes Working Paper No. 93-10/R; Journal of Financial
Intermediation, vol. 3, June 1994, pp. 272-99)

Dean Croushore, "The Optimal Inflation Tax When Income Taxes Distort:
Reconciling MUFand Shopping-Time Models"

Arthur Fishman and Rafael Rob, "The Durability of Information, Market
Efficiency, and the Size of Firms"

Shaghil Ahmed and Dean Croushore, "The Marginal Cost of Funds With
Nonseparable Public Spending" (Supersedes Working Paper No. 92-2/R;
Published in Public Finance Quarterly, April 1996, pp. 216-36)

James McAndrews and Rafael Rob, "Shared Ownership and Pricing in a

Network Switch" Published in International Journal of Industrial
Organization, 14 (1996) 727-745.

Shaghil Ahmed and Dean Croushore, "The Importance of the Tax System
in Determining the Marginal Cost of Funds" (Supersedes Working Paper
No. 92-15/R; Published in Public Finance/Finances Publiques, 2/1995, pp.
173-81.)

48



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

94-8

94-8/R

94-9

94-10

94-11/R

94-12

94-13

94-14

94-15

94-16

94-16/R

94-17

94-18

Joseph P. Hughes and Loretta J. Mester, "Bank Managers' Objectives"
(Supersedes Working Paper No. 93-17)

Joseph P. Hughes and Loretta J. Mester, "Bank Managers' Objectives"
(Superseded by Working Paper No. 96-2)

Paul S. Calem and John A. Rizzo, "Financing Constraints and Investment:
New Evidence from Hospital Industry Data" (Supersedes Working Paper
No. 91-4)

John Y. Campbell, Andrew W. Lo, and A. Craig MacKinlay, "Models of the
Term Structure of Interest Rates"

Sherrill Shaffer, "Viability of Traditional Banking Activities: Evidence from
Shifts in Conduct and Excess Capacity" (Revision forthcoming in the

International Journal of the Economics of Business.)

Carlos Zarazaga, "Is There a Laffer Curve for the Inflationary Tax? Some
Preliminary Findings for Argentina and Israel"

Gerald Carlino and Leonard Mills, "Convergence and the U.S. States: A
Time Series Analysis" (Revisions Published in Journal of Regional
Science, Vol. 36 (4), 1996, pp. 597-616.)

Keith Sill, "Money, Output, and the Cyclical Volatility of the Term
Structure"

Leonard I. Nakamura and William W. Lang, "Information and Screening in
Real Estate Finance: An Introduction” (Published in Journal of Real

Estate Finance and Economics, Vol. 9, No. 3, November 1994)

Sherrill Shaffer, "Evidence of Monopoly Power Among Credit Card Banks"

Sherrill Shaffer, "The Competitive Impact of Disclosure Requirements in
the Credit Card Industry"

John Y. Campbell and John H. Cochrane, "By Force of Habit: A
Consumption-Based Explanation of Aggregate Stock Market Behavior"

Sherrill Shaffer, "Chaos, Taxes, Stabilization, and Turnover" (published as

Chapter 23 in Chaos Theory and Nonlinear Dynamics, Robert Trippi, ed.,

Irwin Publishing, 1995, pp. 541-60.)

49



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

94-19

94-20

94-21

94-22

94-23

94-24

94-25

94-26

94-27

94-28

95-1

95-2/R

Paul S. Calem and Leonard |. Nakamura, "Branch Banking and the
Geography of Bank Pricing" (Supersedes Working Paper No. 93-23)

James J. McAndrews and William Roberds, "Banks, Payments, and

Coordination" {Published in Journal of Financial Intermediation 4, 305-327
(1995).

Richard Voith, "Fares, Service Levels, and Demographics: What
Determines Commuter Rail Ridership in the Long Run?”

Thomas F. Cooley, Gary D. Hansen, and Edward C. Prescott, "Equilibrium
Business Cycles with Idle Resources and Variable Capacity Utilization"

Gerald Carlino and Robert DeFina, "Does Monetary Policy Have
Differential Regional Effects?"

Gregory P. Hopper, "Time-Varying Consumption Betas and the Foreign
Exchange Market"

Satyaijit Chatterjee and Dean Corbae, "Money and Finance in a Model of
Costly Commitment" (Forthcoming in the Journal of Monetary Economics)

Dean Croushore and Tom Stark, "Evaluating McCallum's Rule for
Monetary Policy"

Paul Calem and John A. Rizzo, "Competition and Specialization in the
Hospital Industry: An Application of Hotelling's Location Model"

José M. Campa and P.H. Kevin Chang, "Realignment Risk in the
Exchange Rate Mechanism: Evidence from Pound-Mark Cross-Rate
Options"

1995

Satyaijit Chatterjee and Dean Corbae, "Valuation Equilibria with
Transactions Costs"

Sherrill Shaffer, "Structural Screens in Stochastic Markets" (Supersedes

Working Paper No. 92-23; forthcoming in Southern Economic Journal,
July 1996)

50



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

95-3

95-4

95-5

95-6

95-7

95-8/R

95-9

95-10

95-11/R

95-12

95-13

95-14

95-15

Franklin Allen and Douglas Gale, "A Welfare Comparison of
Intermediaries and Financial Markets in Germany and the U.S."

(Forthcoming in the European Economic Review)

Franklin Allen and Douglas Gale, "Financial Markets, Intermediaries, and
Intertemporal Smoothing"

Gregory P. Hopper, "The Dynamics of the Exchange Rate Under a
Crawling Peg Regime: A Game Theory Approach"”

Franklin Allen and Douglas Gale "Universal Banking, Intertemporal Risk
Smoothing, and European Financial Integration"

Paul Calem and Michael Stutzer, "The Simple Analytics of Observed
Discrimination in Credit Markets" (published in the Journal of Financial
Intermediation, 4, 3 (July 1995).

Joseph Hughes, William Lang, Loretta Mester, and Choon-Geol Moon,
"Recovering Technologies That Account for Generalized Managerial
Preferences: An Application to Non-Risk-Neutral Banks"

Ana Castaneda, Javier Diaz-Giménez, and José-Victor Rios-Rull,
"Unemployment Spells and Income Distribution Dynamics"

Paul Calem and Loretta J. Mester, "Consumer Behavior and the
Stickiness of Credit Card Interest Rates" (Supersedes Working Paper No.
92-24/R; published in the American Economi iew, Vol. 85, No. 5,
December 1995 pp. 1327-1336.)

Richard Voith, "Parking, Transit, and Employment in a CBD"

Gary Gorton and Richard Rosen, "Banks and Derivatives" (Forthcoming in
the Brookings Papers on Economic Activity)

Sherrill Shaffer, "Translog Bias Under Declining Average Costs"

Alberto Trejos and Randall Wright, "Toward a Theory of International
Currency: A Step Further"

Gerald Carlino and Robert DeFina, "The Differential Effects of Monetary
Policy Shocks on Regional Economic Activity"

51



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

95-16

95-17

95-18

95-19

95-20

95-21/R

95-22/R

95-23

95-24

95-25

95-26/R

956-27/R

95-28

95-29

Paul Calem, "Mortgage Credit Availability in Low- and Moderate-Income
Minority Neighborhoods: Are Information Externalities Critical?"

Leonard |. Nakamura, "New Directions in Information and Screening in
Real Estate Finance" (Published in Journal of Real Estate Finance and
Economics, Vol. 13, No. 1, July, 1996).

William J. Stull, "Is High School Economically Relevant for Noncollege
Youth?"

James McAndrews and George Wasilyew, "Simulations of Failure in a
Payment System"

Keith Sill, “Some Empirical Evidence on Money Demand From A Cash-In-
Advance Model.”

Leonard Nakamura, "Is U.S. Economic Performance Really That Bad?"

Laurence Ball and Dean Croushore, "Expectations and the Effects of
Monetary Policy"

Sherrill Shaffer, "The Discount Window and Credit Availability”

Stephen Morris and Hyun Song Shin, "Informational Events That Trigger
Currency Attacks"

Robert H. DeFina, Thomas C. Stark, and Herbert E. Taylor, "The Long-
Run Variance of Output and Inflation Under Alternative Monetary Policy
Rules"

Bernardino Adao and Theodosios Temzelides, "Beliefs, Competition, and
Bank Runs"

Theodosios Temzelides, "Evolution, Coordination, and Banking Panics"

Keith Sill, "Some Monetary Policy Implications of Increasing Consumption
Variety"

Douglas Robertson, "Are Banks Converging to One Size?"

52



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

96-1

96-2/R

96-3

96-4

96-5

96-6

96-7

96-8

96-9/R

96-10

96-11/R

96-12

199

Mitchell Berlin, Kose John, Anthony Saunders, "Bank Equity Stakes in
Borrowing Firms and Financial Distress" (Revision published in the
Review of Financial Studies, Fall 1996.)

Joseph P. Hughes and Loretta J. Mester, "Bank Capitalization and Cost:
Evidence of Scale Economies in Risk Management and Signaling"
(forthcoming in the Review of Economics and Statistics)

Tom Stark and Dean Croushore, "Evaluating McCallum's Rule When
Monetary Policy Matters” (forthcoming in the Journal of Macroeconomics)

Sherrill Shaffer, "Capital Requirements and Rational Discount Window
Borrowing"

Stephen Morris, "Speculative Investor Behavior and Learning"

Karen K. Lewis, "Consumption, Stock Returns, and the Gains from
International Risk-Sharing"

Graciela L. Kaminsky and Karen K. Lewis, "Does Foreign Exchange
Intervention Signal Future Monetary Policy?"

Satyajit Chatterjee and Dean Corbae, "Money and Finance with Costly
Commitment" (Published in the Journal of Monetary Economics, 37 1996
pp. 225-248.)

Joseph P. Hughes, William Lang, Loretta J. Mester, and Choon-Geol
Moon, "Efficient Banking Under Interstate Branching" (Published in the
Journal of Money, Credit, and Banking, 28 (November 1996), pp. 1043-
1071.)

Elvan Ozlu, Don E. Schlagenhauf, and Jeffrey M. Wrase, “Exchange
Rates and International Relative Prices and Quantities in Equilibrium
Models with Alternative Preference Specifications”

Loretta J. Mester, “Measuring Efficiency at U.S. Banks: Accounting for
Heterogeneity Is Important” (Forthcoming in European Journal of
Operational Research)

James J. McAndrews, Retail Pricing of ATM Network Services”

93



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

96-13

96-14

96-15

96-16

96-17

96-18/R

96-19

96-20

96-21

97-1

97-2

97-3/IR

974

Gerald Carlino and Keith Sill, “Common Trends and Common Cycles in
Regional Per Capita Incomes”

Joseph P. Hughes, William Lang, Loretta J. Mester, and Choon-Geol
Moon, “Safety in Numbers? Geographic Diversification and Bank
Insolvency Risk”

Richard Voith, “The Suburban Housing Market: Effects of City and
Suburban Employment Growth”

Theodore M. Crone and Richard P. Voith, “Risk and Return in the Single-
Family Housing Market”

Mitchell Berlin and Alexander W. Butler, “Public Versus Private Debt:
Confidentiality, Control, and Product Markets”

Mitchell Berlin and Loretta J. Mester, “Why Is the Banking Sector
Shrinking?”

James McAndrews, “Pricing in Vertically Integrated Network Services”

Robert H. DeFina and Thomas C. Stark, “The Effects of Permanent and
Transitory Output Shocks on Poverty”

Andrew J. Holliday and Gregory P. Hopper, “Are There Regimes of
Antitrust Enforcement? An Empirical Analysis”

1997

Allen N. Berger and Loretta J. Mester, “Inside The Black Box: What
Explains Differences in the Efficiencies of Financial institutions?”

Satyaijit Chatterjee, “On the Optimality of Eliminating Seasonality in
Nominal Interest Rates”

Mitchell Berlin and Loretta J. Mester, “On The Profitability and Cost of
Relationship Lending”

Leonard 1. Nakamura, “The Measurement of Retail Output and the Retail
Revolution”

54



No. 97-5

No. 97-6

No. 97-7

No. 97-8

No. 97-9

No. 97-10

Allen N. Berger and Loretta J. Mester, “Efficiency and Productivity Change
in the U.S. Commercial Banking Industry: A Comparison of the 1980's and
1990's”

Francis X. Diebold, Todd A. Gunther, and Anthony S. Tay, “Evaluating
Density Forecasts”

Francis X. Diebold, Lee E. Ohanian, and Jeremy Berkowitz, “Dynamic
Equilibrium Economies: A Framework for Comparing Models and Data”

Joseph P. Hughes, William Lang, Loretta J. Mester, and Choon-Geol
Moon, “Recovering Risky Technologies Using the Almost Ideal Demand
System: An Application to U.S. Banking”

James J. McAndrews, “Banking and Payment System Stability in an
Electronic Money World”

Tom Stark, “Macroeconomic Forecasts and Microeconomic Forecasters in
the Survey of Professional Forecasters”

55









BULK RATE
U.S. POSTAGE
FEDERAL PAID
RESERVE BANK OF Philadelphia, PA
PHILADELPHIA Permit No. 3642

WORKING PAPERS Ten Independence Mall, Philadelphia, PA 19106-1574

Address Correction Requested




	0475_001
	0475_059

