Federal Reserve Information and the Behavior of Interest Rates
By CHRisTINA D. RomMER AND DAvVID H. ROMER*

This paper tests for the existence of asymmetric information between the Federal
Reserve and the public by examining Federal Reserve and commercial inflation
forecasts. It demonstrates that the Federal Reserve has considerable information
about inflation beyond what is known to commercial forecasters. It also shows that
monetary-policy actions provide signals of the Federal Reserve’s information and

that commercial forecasters modify their forecasts in response to those signals.
These findings may explain why long-term interest rates typically rise in response to
shifts to tighter monetary policJEL E52, E43, D82)

Asymmetric information between the Fed- these theories are coupled with the expecta-
eral Reserve and the public is a phenomenortions theory of the term structure, they predict
that is often posited but rarely tested. Numer-that a shift to tighter policy lowers interest
ous models of central-bank behavior, for ex- rates on bonds of sufficiently long maturities.
ample, show that the existence of asymmetricin fact, however, when the Federal Reserve
information has important implications for undertakes contractionary open-market oper-
the effectiveness of policy and the conse-ations, interest rates for securities of all ma-
quences of dynamic inconsistentyet, there turities typically rise (Timothy Cook and
is little evidence concerning whether the Fed- Thomas Hahn, 1989a). These increases occur
eral Reserve does indeed possess informatioln the day of the action and occur even when
about the state of the economy that is notthe actions are planned in advance; thus they
known by the public. must represent responses to the actions them-

Asymmetric information between the Fed- selves. A common explanation of the in-
eral Reserve and the public is also often men-creases is that when the Federal Reserve
tioned as a possible explanation for a puzzlingtightens policy, market participants infer that
empirical phenomenon: the response of long-it has unfavorable information about the
term interest rates to monetary-policy actions.likely behavior of inflation, and they therefore
Standard theories of the effects of monetaryrevise their expectations of inflation upward.
policy imply that an exogenous shift to tighter It is this upward revision in inflation expec-
policy raises short-term interest rates tempo-tations caused by the revelation of Federal
rarily by raising real rates, but lowers them in Reserve information that causes long-term in-
the long run by reducing inflation. When terest rates to rise.

In this paper we use Federal Reserve and
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we then use the results to test the asymmetric- To address the signaling issue, we ask
information explanation of the response of in- whether it is rational for market participants to
terest rates to monetary actions. However, tomake inferences about the Federal Reserve’s
check the robustness of our results, we also lookinflation forecasts from its policy actions. Spe-
for asymmetric information about the path of cifically, we regress the Federal Reserve fore-
real output. cast on the contemporaneous commercial

This analysis of asymmetric information and forecast and an indicator of Federal Reserve
its implications for the behavior of interest rates actions. The results of these tests, although not
proceeds in several steps. Section | describess strong as the results concerning the existence
the forecast data that we use. It also present®f asymmetric information, support the hypoth-
preliminary diagnostic tests of the rationality of esis that the Federal Reserve’s actions signal its
the various forecasts. information.

Section Il then investigates whether the Fed- To address the response issue, we examine
eral Reserve has information about inflation be-whether Federal Reserve actions actually affect
yond what is known by market participants. market participants’ forecasts of inflation. Spe-
Specifically, we ask whether, given commercial cifically, we regress the commercial forecasters’
forecasts of inflation, the Federal Reserve fore-next forecast of inflation on an indicator of
casts are useful in predicting inflation. To ana- monetary actions and their current forecast,
lyze this question, we examine regressions ofcontrolling for the arrival of other information
inflation on commercial and Federal Reserveabout inflation between the two forecast dates.
forecasts. We find that the Federal Reserve posThe results of these regressions are broadly
sesses statistically significant and quantitativelysimilar to those concerning the information con-
important additional information. In a typical tent of the Federal Reserve’s actions. The esti-
regression, the coefficient on the commercialmates suggest that commercial forecasters raise
forecast is small and insignificant while that on their expectations of inflation in response to
the Federal Reserve forecast is substantial andontractionary Federal Reserve actions, but that
highly significant. This suggests that the opti- they do so by slightly less than one would
mal forecasting strategy of someone with acces®xpect given the earlier results.
to both forecasts would be to put essentially no We then use the quantitative estimates from
weight on the commercial forecast. These find-these tests to see if the effects are large enough
ings are robust across forecasting horizonsto explain the observed response of interest
commercial forecasters, and sample periodsrates at different horizons to monetary-policy
We also find that the Federal Reserve possesseactions. We find that between a fifth and a half
equally important additional information about of the rise in short-term rates following a con-
the path of future output. We argue that the tractionary action can be accounted for by
Federal Reserve’s information advantage stemghanges in expected inflation caused by the
not from early access to government statistics orrevelation of Federal Reserve information. Sim-
inside information about monetary policy, but ple simulations suggest that the effects of infor-
rather from the vast resources it devotes tomation revelation may be even more important
forecasting. at longer horizons. We find that between half

Section 1l turns to the link between Federal and all of the rise in long-term rates in response
Reserve information and the behavior of inter-to monetary contractions may be due to the
est rates. For the asymmetric-information hy- revelation of Federal Reserve information.
pothesis to explain why long-term rates rise
following a monetary contraction, it is not I. Data
enough that the Federal Reserve possesses use-
ful information about future inflation. It is also ~ We use inflation forecasts from both the Fed-
necessary that monetary actions provide signaleral Reserve and commercial forecasters. We
of this information and that market participants view the commercial forecasts as being the ex-
respond to these signals. And these effects mugpectations of market participants, or at least a
be large enough to explain the anomalouskey input into their expectation formation. This
movements in interest rates that we observe. view is consistent with the fact that some of the
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commercial forecasts we consider are createdorecasts for real GNP in a robustness check on
by firms managing large portfolios; thus, they the inflation results. This section therefore de-
are the forecasts of market participants. It is scribes the sources of the Federal Reserve and
also consistent with the fact that market partic- commercial forecasts. It also discusses issues of
ipants pay for the commercial forecasts, sug-consistency and timing related to these data.
gesting that they view information processing The Federal Reserve forecasts are contained
as difficult and commercial forecasts as valu-in the “Green Book” prepared by the staff of the
able. Given this, it is plausible that market Board of Governors before each meeting of the
participants will just adopt the commercial fore- Federal Open Market Committee (FOMC).
casts as their own or use them as a key starting’hese forecasts are available for the period
point in their analysig. 1965:11-1991:1%. The Green Book typically
An alternative view that is also consistent with forecasts inflation and real GNP growth for five
our focus on commercial forecasts is that com-or six quarters into the future, though the hori-
mercial forecasts are representative of market parzon of the forecast varies over time and with the
ticipants. In this view, the commercial forecasts date of the FOMC meeting.
are merely a well-documented example of the Because the Federal Reserve forecasts are tied
expectation-formation process of market partici-to FOMC meetings, there are no forecasts in
pants. In either view, one can use an analysis oimonths when the FOMC does not meet. In the late
the relationship between commercial forecasts and.960's and 1970’s, there are forecasts almost ev-
the Federal Reserve forecasts to see if the Federary month; in the 1980'’s, there are typically eight
Reserve has information about future inflation thatforecasts per year. The time of the month when

is not known to market participants. the forecast is made also varies, because the date
of the FOMC meeting varies. FOMC meetings
A. Forecasts more often occur during the first half of the month,

but the pattern is not regular.

We consider forecasts from the Federal Re- The first set of commercial forecasts is from
serve and three commercial forecasters. TheBlue Chip Economic Indicator’s.Around the
particular inflation forecasts we analyze arefifth of each month, Blue Chip surveys eco-
those for the GNP deflatdrWe also consider nomic forecasters at approximately 50 banks,

corporations, and consulting firms. It then pro-
duces a consensus forecast (which is the median

2 As David S. Scharfstein and Jeremy C. Stein (1990),
Owen Lamont (1995), Tilman Ehrbeck and Robert Wald-
mann (1996), and others point out, there may be agencyforecasts for the GNP deflator are available for a much
problems between commercial forecasters and their clientdonger sample period. Second, interest rates were included
that cause forecasters not to report their true expectations ofn the CPI until 1983. This greatly complicates the analysis
inflation. This is unlikely to be a problem for our investi- of the link between inflation forecasts and monetary policy.
gation, however. To begin with, simple models of agency  “ The end date is determined primarily by the Federal
problems imply that forecasters are concerned about theReserve’s policy of releasing information with a five-year
accuracy of their forecasts and about their forecasts relativdag. However, we choose to stop the sample in 1991:11 to
to others’ forecasts. As a result, the models imply that avoid the awkwardness of the switch from GNP to GDP in
forecasters’ predictions are centered around their true exthe government statistics. Dean Croushore of the Federal
pectations, and thus that median forecasts, which are whaReserve Bank of Philadelphia provided a machine-readable
we mainly consider, reflect forecasters’ true expectationsversion of the Green Book forecasts for the GNP deflator.
(Lamont, 1995). More importantly, the hypothesis that the We updated and revised his series using a hard copy pro-
Federal Reserve’s apparent additional information is in factvided by the Board of Governors. The real GNP forecasts
known to market participants requires that the market par-were obtained from the same documents provided by the
ticipants pay for forecasts that they know to be biased, Board of Governors.
despite the fact that they possess enough information to ° Occasionally, there are two or more Federal Reserve
produce forecasts incorporating all of the information con- forecasts in a single month. This is especially common in
tained in the forecasts of a large organization (the Federalthe late 1960’s and 1970’s. In our analysis, we use either the
Reserve) that devotes vast resources to forecasting. Finallyfirst or last forecast in a given month, depending on whether
Ehrbeck and Waldmann (1996) find that agency models’ the particular application calls for a forecast that is early or
predictions are rejected in the data. late in the month.

3 The obvious alternative is the Consumer Price Index ©The historical Blue Chip Economic Indicators were
(CPI). We use the GNP deflator for two reasons. First, purchased from Capitol Publications, Inc.
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FIGURE 1. TIMING OF FORECASTS IN ATYPICAL QUARTER

Note: BC is the abbreviation for Blue Chip Economic Indicators, F is for the Federal Reserve, DRI is for Data Resources,
Inc., and SPF is for the Survey of Professional Forecasters.

of the individual forecasts) for the percentage fessional Forecasters as a monthly series avail-
change in the GNP deflator and real GNP overable only in February, May, August, and
each of the next six or seven quarters. The BlueNovember. Since the SPF forecasts for the GNP
Chip forecasts are available starting in 1980:1.deflator begin in the fourth quarter of 1968, the
The second set of commercial forecasts isfirst observation on a monthly basis is 1968:11.
prepared by Data Resources, Inc. (DRDRI Likewise, since the SPF forecasts for real GNP
produces three forecasts each quarter; one earlygrowth begin in the third quarter of 1981, the
one late, and one in the middle of the quarter.first monthly observation is 1981%The fore-
For comparability with monthly forecasts from cast horizon for both inflation and real growth is
other sources, we assign the early forecast to théour quarters.
first month in the quarter, the middle forecastto Figure 1 summarizes the timing of the vari-
the second month, and the late forecast to theous forecasts for a typical quarter. It shows that
third month. The early and late forecasts arethe Blue Chip surveys occur early in each
available starting in the third quarter of 1970, so month, the DRI forecasts occur late in each
the monthly start date is 1970:7. Because themonth, and the Survey of Professional Forecast-
middle forecast is not available until the first ers occurs at the end of the middle month of the
quarter of 1980, there are many missing obser-quarter. We have placed the timing of the Fed-
vations for the first decade. Each forecast iseral Reserve’s forecast slightly before the mid-
made relatively late in the month. The forecastdle of the month to reflect the average date of
horizon is typically seven quarters. these forecasts; however, the actual date of the
The third set of commercial forecasts is from forecasts varies from month to month. Like-
the Survey of Professional Forecasters (SPF)wise, we have shown a Federal Reserve forecast
currently conducted by the Federal Reservein the first and third months of the quarter to
Bank of Philadelphia. This survey continues thereflect the fact that Federal Reserve forecasts
American Statistical Association/National Bu- are made roughly two months out of three.
reau of Economic Research Economic OutlookAgain, the actual months in which forecasts are
Survey. Like the Blue Chip Economic Indica- made vary from quarter to quarter.
tors, the Survey of Professional Forecasters is The time line also helps clarify the time-
based on many commercial forecasts. We agairseries nature of our data. We have monthly
use the median forecast. The SPF is conductedbservations of forecasts of inflation various
near the end of the second month of each quarnumbers of quarters in the future. For example,
ter. For comparison with our other forecasts, we have monthly predictions of inflation two
which are monthly, we treat the Survey of Pro- quarters ahead for each forecaster. Our subse-

" The DRI forecasts were collated and provided by- Ste 8We use a version of the forecasts compiled by Dean
phen K. McNees of the Federal Reserve Bank of Boston.Croushore of the Federal Reserve Bank of Philadelphia.
They are used with permission from DRI. The forecasts areLike DRI, the SPF forecasts the level of the GNP deflator
for the level of the GNP deflator and real GNP. Forecasts forand real GNP. Forecasts for inflation and real growth are
inflation and real growth are calculated as quarterly percent-again calculated as quarterly percentage changes at an an-
age changes at an annual rate. nual rate.
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quent regressions will analyze the behavior of C. Serial Correlation
the forecasts for a given horizon made in a
certain month by each forecaster. In regressions comparing forecasts and actual
data, there is inevitably the problem that fore-
B. Data on Actual Inflation and Output cast errors are serially correlated and that the
serial correlation increases as the horizon for the
One data issue involves the appropriate ac-forecasts becomes longer. To see this, consider
tual series to use for comparison with the vari- the implication of an unexpected rise in inflation
ous forecasts. Because the U.S. Commercén the fourth quarter of 1990 for forecasts of
Department data on the GNP deflator and realinflation three quarters ahead. This would
GNP are continually revised, a choice has to beclearly cause positive forecast errors for the
made about which revision to use. GNP statis-January, February, and March 1990 forecasts,
tics for a quarter are first released toward thesince in all three cases forecasters are predicting
end of the first month following the quarter. inflation in the fourth quarter of 1990. But the
Because some component series are not avaiffact that inflation is serially correlated also
able, these initial estimates are subject to ameans that the forecast errors would tend to be
substantial margin of error. They are revised atpositive for the forecasts of inflation three quar-
the end of the second month following the quar-ters ahead made in April through December
ter, and again at the end of the third month as1990—that is, until forecasters could incorpo-
more data become available. There is apmn  rate the rise in inflation in the fourth quarter of
hensive annual revision each July and a rebench1990 into their forecasts.
marking and conceptual reworking roughly To deal with this potential problem, we cal-
every five years. culate robust standard errors for all of our
We use the second revision (done at the endegressions. Specifically, when we consider
of the subsequent quarter) in our analysis. Theforecasts for inflatiot quarters ahead, the stan-
data are collected from the June, Septemberdard errors are computed correcting for het-
December, and March issues of tBervey of eroskedasticity and for serial correlation over
Current BusinessTo ensure consistency in the h + 1 quarters [that is, over &(+ 1) months].
calculation of growth rates, the current and pre-For example, when we consider the Blue Chip
vious quarter data are always taken from theforecast (which is available every month) for
same issue of th8urvey. three quarters ahead, the standard errors allow
We feel that the second revision is the appro-for heteroskedasticity and for 12th-order serial
priate series to use because it is based on relacorrelation. We follow Lars P. Hansen and Rob-
tively complete data, but is still roughly ertJ. Hodrick (1980) in putting full weight on
contemporaneous with the forecasts we are anthe serial correlation over all + 1 quarters,
alyzing. This series does not include the rather than using the Bartlett window approach
rebenchmarking and definitional changes thatof Whitney K. Newey and Kenneth D. West
occur in the annual and quinquennial revisions.(1987)°
As a result, it should be conceptually similar to

the series being forecast. At the same time, it D. Forecast Rationality
does not have the errors associated with the
incomplete initial estimates. Before testing for asymmetric information, it

is useful to examine the rationality of the fore-
casts. The view that market participants take a

o . . . commercial forecast as their baseline or as a key
Redoing our tests using the most recently available data. . . . .
has little effect on the results. It is perhaps interesting to Input Into their ex_pectatlon-formatlon process
note that the award given by the Blue Chip Economic Mmakes sense only if the forecasts are not grossly
Indicators to the forecaster with the best record is based on

a comparison of forecasts over the past four years with the

most revised data available. Thus, at least for this one highly  *° The Hansen-Hodrick procedure occasionally yields
publicized award, forecasters are judged on their ability to negative variances and, thus, undefined standard errors. In
predict the government’s best estimate of GNP (and threesuch cases, we report Newey-West standard errors instead.
other series) rather than the initial estimates. These cases are noted in the tables.
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TABLE 1—RATIONALITY TESTS FORINFLATION FORECASTS
The = @ + By + €y

Forecast horizon

(Quarters) a B p-value R2 N
Blue Chip
0 —0.41 (0.36) 1.02 (0.08) 0.082 0.76 143
1 —0.67 (0.42) 1.02 (0.09) 0.004 0.69 143
2 —0.71 (0.75) 0.98 (0.17) 0.001 0.62 143
3 —0.52 (1.07) 0.90 (0.23) 0.001 0.53 143
4 0.58 (0.76) 0.63(0.13) 0.000 0.31 138
5 1.05 (1.10) 0.48 (0.19) 0.000 0.22 102
6 1.46 (0.92) 0.33(0.13) 0.000 0.19 66
DRI
0 0.26 (0.27) 0.97 (0.06) 0.559 0.76 219
1 0.91 (0.37) 0.87 (0.07) 0.052 0.56 219
2 0.80 (0.46) 0.88 (0.09) 0.228 0.47 219
3 1.27 (0.89) 0.76 (0.17) 0.342 0.35 219
4 1.88 (1.25) 0.63 (0.23) 0.263 0.23 219
5 2.43 (1.49) 0.52 (0.27) 0.202 0.15 219
6 3.16 (1.87) 0.37 (0.32) 0.144 0.07 219
7 3.53(1.99) 0.28 (0.34) 0.089 0.04 217
SPF
0 —0.12 (0.41) 1.05 (0.08) 0.569 0.71 93
1 0.42 (0.50) 0.97 (0.10) 0.275 0.50 93
2 0.88 (0.83) 0.89 (0.16) 0.442 0.33 93
3 1.76 (1.06) 0.71(0.19) 0.253 0.20 93
4 2.08 (1.19) 0.65 (0.22) 0.217 0.16 88
Federal Reserve
0 0.03 (0.33) 1.03 (0.07) 0.479 0.78 251
1 0.34 (0.47) 1.00 (0.11) 0.280 0.60 242
2 0.74 (0.58) 0.95 (0.12) 0.275 0.44 224
3 0.34 (0.72) 1.03(0.13) 0.534 0.43 207
4 0.12 (0.99) 1.05(0.17) 0.656 0.38 177
5 —0.16 (1.15) 1.06 (0.22) 0.922 0.34 118
6 —0.80(1.14) 1.09 (0.28) 0.312 0.47 61
7 —1.19 (1.43) 1.03 (0.36) 0.000 0.53 38

Notes:7r denotes inflation, an@ denotes the inflation forecast;andt index the horizon and

date of the forecast. The sample periods are 1980:1-1991:11 for Blue Chip; 1970:7-1991:11
for DRI; 1968:11-1991:11 for SPF; and 1965:11-1991:11 for the Federal Reserve. Numbers
in parentheses are robust standard errors pFhaue is for the test of the null hypothesis=
0,B=1.

irrational. Therefore, we present a simple test of(1) T = a + By + €n,
the rationality of the forecasts.

Let . denote actual inflation in the quarter
h quarters after month. For example, ift = and test the implication of rationality that= 0
January 1990 anth = 3, thenr, is actual andB = 1. The standard errors are corrected for
inflation in the fourth quarter of 1990 (that is, serial correlation and heteroskedasticity as de-
the percentage change in the price level at arscribed above. For completeness, we analyze
annual rate from the third to the fourth quarter the rationality of each of the commercial fore-
of 1990). Similarly, letwr,,, denote a forecast of casts and of the Federal Reserve forecasts.
, that is made in month To test for forecast Table 1 reports the results. The null hypoth-
rationality, we estimate regressions of the form: esis of rationality is almost never rejected at
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conventional significance levels for the DRI, the commercial and Federal Reserve forecasts
Survey of Professional Forecasters, or Federabf m,; in montht. Suppose that market par
Reserve forecasts. It is, however, consistentlyticipants are using the commercial forecast as
rejected for the Blue Chip forecasts. their baseline forecast or forming expecta-

Further investigation shows that these rejec-tions by making linear projections of inflation
tions are due to the large weight of the Volcker on the forecast information they have. If the
disinflation in the Blue Chip sample, which Federal Reserve forecast becomes available,
does not begin until 1980. When the other fore- market participants could use this information
casts are restricted to the same start date, thelpy making a linear projection of actual infla-
too fail the rationality test. And when the fore- tion on the commercial and Federal Reserve
casts are restricted to the period after the disinforecasts. That is, their forecasts would be the
flation, none consistently fail the test. The fitted values of
failure of the forecasts to satisfy the usual cri-
teria for rationality during a large regime shiftis (2) 7= 8 + Yy + Yefrhe + Vie
not surprising.

Table 1 also shows that essentially all of the In this regression, the Federal Reserve forecast
forecasts contain important information about is useful in predicting inflation if and only i
inflation. The estimates @, although often less differs from zero. Thus, testing whether the
than one, are almost all above one-half andFederal Reserve forecast contains valuable in-
significantly greater than zero. This further sug- formation requires estimating regressions like
gests that starting with such forecasts as a basg2) and testing whetheyg differs from zero.

line is a sensible stratedy. In our basic regressions, we consider fore-
casts for each quarter separately. An alternative

Il. Does the Federal Reserve Have is to examine forecasts of average inflation over
Additional Information? various horizons. That is, one can estimate

equations of the form:

This section compares commercial forecasts
of inflation with those of the Federal Reserve. (3) 7, =&+ yo @& + yemh + e
Our method of comparison reflects the question
we are asking. Our main interest is in whether
the Federal Reserve’s forecasts contain infor-where,, is average inflation up to horizom
mation that would be useful to market partici- and 7, and 7}, are the commercial and Fed
pants. Therefore, we focus on the issue oferal Reserve forecasts @f,.'* The regressions
whether individuals who know the commercial using averages provide useful summaries of the
forecasts could make better forecasts if theyoverall relationship between inflation and the

also knew the Federal Reserve’s. forecasts. They also provide a check that the
relationship is systematic rather than the result
A. Specification of quarter-to-quarter noise.
As before, letmr,,; denote actual inflatioi B. Basic Results

quarters after month Let 7§, and#f,, denote

The results of estimating equation (2) for

each commercial forecaster and each forecast
We have also estimated versions of equation (1) thathorizon are presented in Table 2. Our main
include lagged inflation and the forecaster’s previous fore- interest is il’w,:, the coefficient on the Federal

cast error as right-hand-side variables. We choose the tim-R f t Th timat indicat
ing of these variables so as to ensure that they were eserve forecast. € estmates Inaicate over-

available at the time of the forecasts. The results againwhelmingly that the Federal Reserve possesses
support the rationality of the forecasts. Lagged inflation and valuable information not contained in the
the lagged forecast error have no consistent predictive

power for inflation given the forecasts, and including these

variables has little impact on thevalues for the test of the

hypothesis thaB = 1 and that the other coefficients are all 12 For example7,, is the average ofry,, 7y, 7oy, Ta,

zero. andm,,; 75 is the average ofr§,, 75, 75, 75, and 5.
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TABLE 2—TESTS OFFEDERAL RESERVE ADDITIONAL INFORMATION FOR INFLATION

The = 0 + 'Yc%ﬁt + 'YF%Et + vy

Forecast horizon

(Quarters) B Ye Ve R2 N

Blue Chip
0 —0.06 (0.40) 0.35(0.23) 0.64 (0.18) 0.83 97
1 0.49 (0.52) —0.35(0.27) 1.21 (0.20) 0.81 97
2 0.56 (0.45) —0.30(0.25) 1.12(0.22) 0.70 97
3 0.22 (0.60) —0.34 (0.32) 1.23(0.25) 0.71 97
4 0.18 (0.68) -0.31(0.32) 1.19(0.37) 0.54 93
5 0.64 (1.17) —0.23 (0.41) 0.93 (0.49) 0.37 69
6 1.30(0.77) 0.55(0.18) —0.20(0.18) 0.27 38
u (0-4) 0.50 (0.36) —0.28 (0.21) 1.11(0.21) 0.91 93

DRI
0 —0.17 (0.34) 0.39 (0.16) 0.66 (0.18) 0.80 170
1 0.10(0.43) —0.03(0.21) 1.04 (0.23) 0.62 170
2 0.27 (0.50) —0.19 (0.20) 1.18(0.18) 0.49 168
3 —0.16 (0.57) —0.24 (0.30) 1.32(0.29) 0.48 161
4 —0.51 (0.65) —0.65 (0.38) 1.80(0.41) 0.46 146
5 —0.67 (0.85) —0.72 (0.49) 1.87 (0.53) 0.41 105
6 —0.81 (1.05) —0.33(0.43) 1.45 (0.55) 0.45 60
7 —1.51(1.49) —0.30(0.38) 1.42 (0.66) 0.54 38
u (0-4) —0.15(0.41) —0.53(0.36) 1.57 (0.38) 0.74 146

SPF
0 —0.00 (0.38) 0.15 (0.19) 0.88 (0.18) 0.76 79
1 0.46 (0.47) —0.47 (0.21) 1.45(0.21) 0.64 79
2 1.55 (0.77) —0.78 (0.44) 1.57 (0.38) 0.49 78
3 1.27 (0.83) —0.83(0.33) 1.70(0.32) 0.46 73
4 0.72 (0.81) —0.93 (0.36) 1.89 (0.34) 0.48 64
w (0-4) 1.09 (0.53) —1.08 (0.38) 1.93(0.35) 0.75 64

Notes: 7 denotes inflation, an&“ and #F denote commercial and Federal Reserve inflation
forecasts;h andt index the horizon and date of the forecasts. The sample periods are
1980:1-1991:11 for Blue Chip; 1970:7-1991:11 for DRI; and 1968:11-1991:11 for SPF.
Numbers in parentheses are robust standard errors. The forecast ho(ize#d) refers to the
average of 0 to 4 quarters ahead.

commercial forecasts. For horizons farther access to both forecasts would want to put little
ahead than the current quarter, the point estiweight on the commercial forecast. And since
mates ofy. are typically between 1.0 and 1.5. the estimates of- are generally close to one,
For the current quarter, they are smaller, but stillsimply using the Federal Reserve forecast is
over 0.5. Most of the estimates are highly sig- close to the optimal way of combining the two
nificant, and all but two are significant at the forecasts.
5-percent level. Table 2 also reports the results of using the
In addition, the estimates of, the coeffi average forecasts up to four quarters ahead (the
cient on the commercial forecast, are typically longest horizon for which all of the commercial
small. In fact, most of the point estimates are forecasts are available); that is, it reports esti-
negative, though not statistically significant at mates of equation (3) with = 4. The estimates
conventional levels. In only two cases is the of yg, the optimal weight on the Federal Re
estimate significantly larger than zero at evenserve forecast, are large and highly significant.
the 10-percent level. Thus, an individual with Thus, it does not appear that quarter-to-quarter
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noise is driving our finding of substantial Fed- such reports were the source of the Federal Re-

eral Reserve additional informatidn. serve’s advantage, it does not follow that this
information is not available to commercial fore-
C. Sources of the Federal Reserve’s casters. We suspect that the Federal Reserve re-
Information Advantage ceives such reports for the most part not because

of its official status, but simply because it has an

Given our findings, it is natural to consider enormous network of regional employees.
the source of the Federal Reserve’s information More generally, we believe that the most
advantage. In this regard, it is easier to identify likely explanation for the Federal Reserve’s ad-
factors that are not important than those that areditional information is that the Federal Reserve
First, the Federal Reserve’s additional informa- commits far more resources to forecasting than
tion is probably not due to inside information even the largest commercial forecasters. As a
about monetary policy. Monetary policy ap- result, it is able to produce superior forecasts
pears to have little impact on output and the from publicly available information. Under this
price level for at least three to four quarters (see,interpretation, the Federal Reserve has no inher-
for example, Robert J. Gordon, 1993; and Ro-ent forecasting advantage. It has the same
mer and Romer, 1994). Yet, the Federal Re-"technology” as commercial forecasters for
serve forecast is valuable in predicting inflation converting labor and data into forecasts. It sim-
just one or two quarters ahead. The fact that theply chooses to use more of these inputs than any
Federal Reserve forecasts continue to haveommercial forecasters find profitable, and so
value at fairly distant horizons could indicate obtains forecasts that have value beyond the
that staff members have inside information information contained in commercial forecasts.
about the FOMC’s commitment to a given pol-
icy. However, evidence presented in the next D. Robustness
section contradicts this interpretation.

The advantage is also almost surely not due Outliers—One way that we check the robust-
to the Federal Reserve gaining access to officiahess of our results is to examine the contribution
data earlier than commercial forecasters. Theof outliers. Figure 2 is a scatterplot for a typical
Chairman of the Federal Reserve receives dataegression of the component of inflation orthogo-
on economic variables such as unemploymental to the commercial forecast against the compo-
and inflation only the night before they are nent of the Federal Reserve forecast orthogonal to
released to the public, and access to these adhe commercial forecast; it is this partial associa-
vance data is tightly restricted within the Fed- tion that underlies the estimate gf in equation
eral Reserve. Even if the advance data werg?2). The particular commercial forecast series and
available to Federal Reserve forecasters, a day’fiorizon represented are the three-quarter-ahead
lead time would not give them a net advantageforecast from DRI. However, the plots for other
over the Survey of Professional Forecasters andorecasters and other horizons are similar.

DRI, since the Federal Reserve forecast is typ- The scatterplot makes it clear that the explan-
ically made well before these commercial fore- atory power of the Federal Reserve forecast for
casts. Furthermore, the Federal Reserve forecasnflation is not the result of outliers: there is a
is valuable in predicting inflation many quarters consistent positive relationship between the two
ahead. One would expect a data advantage to bseries. Times when the Federal Reserve forecast
of most use at very short horizons. is unusually high given the commercial forecast

It is possible that the Federal Reserve receivesare generally times when inflation is unusually
unofficial information from business leaders and high given the commercial forecast, and the
bankers. Whether such potentially unrepresentareverse pattern holds in times when the Federal
tive reports could consistently improve its fore- Reserve forecast is unusually low given the
casts is highly questionable. Furthermore, even ifcommercial forecast.

Timing Disadvantage-We next test the ro-
12 ooking at the average forecasts over other horizonsbUstness of the results to a different specifica-
yields similar results. tion of the relative timing of the Federal
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10 forecasters. Table 3 shows that when we do this,

8 o * the Federal Reserve forecast remains a powerful
. . predictor of inflation. Indeed, neither the sizes

§ . : of the coefficients nor thé-statistics are sub-

s T stantially reduced by this change.

° . Multiple Forecasts—In a third test of the

* robustness of the results, we examine whether
the Federal Reserve’s inflation forecast contains
useful information beyond that contained in two

Inflation (percent)

- Lt . or more commercial forecasts. Since many mar-
Py ket participants presumably do not have access
3 2 N 0 ' > to multiple commercial forecasts, this test is

Federal Reserve Forecast (percent) likely to understate the value of the Federal

FIGURE 2. PARTIAL ASSOCIATION OF INFLATION AND Reserve’s mform_atlon' .
FEDERAL RESERVE FORECAST We have multiple commercial forecasts for

Note: The figure shows the components of actual inflation the same month Startl.ng only in 1980. This I$
and of the Federal Reserve forecast that are orthogonal td'U€ because Blue Chip forecasts do not begin
the DRI forecast. The forecast horizon is three quarters. until 1980 and DRI forecasts are not available in
the middle month of the quarter (which is when
the SPF forecast is available) before 1980. Our
Reserve and commercial forecasts. In the basi@nalysis of multiple forecasts is therefore lim-
specification, we use forecasts made in the saméed to the period 1980-1991. For this period
month. Because the Blue Chip surveys are donave consider two combinations of commercial
at the beginning of the month while the Federal forecasts: Blue Chip and DRI forecasts (for
Reserve forecasts are done throughout thevhich we have observations every month), and
month, this specification gives the Federal Re-Blue Chip, DRI, and SPF forecasts (for which
serve a potential advantage simply because itve are limited to one observation per quarter).
has more data. And if some Blue Chip partici- We regress actual inflation on the Federal Re-
pants report forecasts made a week or two beserve forecast and either the Blue Chip and DRI
fore the date of the survey, the advantage isforecasts or all three commercial forecasts.
even greatet? For the DRI and SPF forecasts,  The results of this exercise are reported in Table
which are done late in the month, our specifi- 4. They are only slightly weaker than when indi-
cation puts the Federal Reserve at a disadvanvidual commercial forecasts are considered. For
tage, except to the extent that some participantshe current quarter in both specifications and for
in the SPF report out-of-date forecasts. the six-quarter horizon using Blue Chip and DRI,
To ensure that any possible advantage thathe Federal Reserve forecast is of little value in
our basic specification gives the Federal Re-predicting inflation. But in every other case, the
serve does not account for our results, we do theestimated weight on the Federal Reserve forecast
experiment of putting the Federal Reserve at ais close to one, usually withtestatistic over three.
deliberate timing disadvantage. We reestimate
equation (2) replacingrf, the Federal Re Overall Forecast Accuracy--Our results sug-
serve’s forecast in monthof inflation h quar-  gest that someone with access to both the Federal
ters later, with its forecast in month— 1 of  Reserve and commercial forecasts should not just
inflation h quarters after month This specifi- put positive weight on the Federal Reserve fore-
cation puts the Federal Reserve at a clear dis€ast, but put little weight on the commercial one.
advantage relative to all three commercial This suggests that the Federal Reserve may be
forecasting inflation more accurately than the
commercial forecasters are. Specifically, one can

141f, however, one thinks of the survey as an input into . .
market participants’ expectations formation rather than as aShOW that if the Federal Reserve and commercial

proxy for their expectations, the relevant date is when the forecasts are unbiased (or equally _biase_d) and
survey is published, not when the forecasts are made.  forecasters’ errors are uncorrelated with their fore-
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TABLE 3—TESTS OFFEDERAL RESERVE ADDITIONAL |INFORMATION FOR INFLATION
WITH FEDERAL RESERVE AT A TIMING DISADVANTAGE
_ ~C ~F
The = 6 + Yoy + YeThi—1 T Vne

Forecast horizon

(Quarters) 5 Ye Ve R? N
Blue Chip
0 0.04 (0.46) 0.28 (0.26) 0.67 (0.18) 0.81 97
1 0.23 (0.47) ~0.19 (0.27) 1.09 (0.21) 0.78 97
2 0.18 (0.45) —0.25 (0.26) 1.13 (0.22) 0.72 97
3 0.03 (0.62) ~0.20 (0.28) 1.10 (0.21) 0.67 97
4 0.59 (0.67) -0.31(0.32) 1.06 (0.34) 0.48 87
5 0.79 (0.93) ~0.06 (0.33) 0.69 (0.44) 0.34 61
6 1.24 (0.75) 0.59 (0.21) —0.26 (0.25) 0.24 37
w (0-4) 0.39 (0.40) —0.25 (0.25) 1.09 (0.24) 0.90 87
DRI
0 0.05 (0.32) 0.56 (0.13) 0.45 (0.15) 0.76 170
1 0.17 (0.41) 0.12 (0.21) 0.89 (0.21) 0.58 169
2 0.21 (0.49) 0.19 (0.25) 0.82 (0.20) 0.49 168
3 —0.07 (0.64) -0.13 (0.23) 1.19 (0.21) 0.45 160
4 —0.08 (0.71) —0.41 (0.29) 1.46 (0.31) 0.39 134
5 —0.45 (0.80) —0.45 (0.40) 1.55 (0.44) 0.35 89
6 —0.88 (1.27) 0.10 (0.27) 0.90 (0.48) 0.56 51
7 —0.04 (1.27) 0.14 (0.09) 0.51 (0.32) 0.43 24
w (0-4) —0.02 (0.39) —0.19 (0.28) 1.20 (0.29) 0.71 134
SPF
0 ~0.11 (0.44) 0.51 (0.18) 0.57 (0.17) 0.75 65
1 0.79 (0.57) 0.39 (0.42) 0.57 (0.38) 0.50 65
2 1.48 (0.63) —0.48 (0.33) 1.33(0.29) 0.44 64
3 1.21 (0.74) —0.65 (0.31) 1.55 (0.29) 0.45 56
4 1.83 (1.20) —0.72(0.36) 1.53 (0.32) 0.32 44
w (0-4) 1.57 (0.73) ~1.30 (0.59) 2.12 (0.53) 0.66 44

Notes: 7 denotes inflation, and and #F denote commercial and Federal Reserve inflation forechsasidt index the

horizon and date of the forecasts. To make the commercial and Federal Reserve forecasts comparable, the Federal Reserv
forecast int — 1 is of inflationh quarters aftet, not aftert — 1. The sample periods are 1980:1-1991:11 for Blue Chip;
1970:7-1991:11 for DRI; and 1968:11-1991:11 for SPF. Numbers in parentheses are robust standard errors. The forecast
horizon . (0—4) refers to the average of 0 to 4 quarters ahead.

casts, the Federal Reserve’s mean squared err@erve and commercial forecasts at each horizon.
(MSE) is less than the commercial forecaster’s if Each comparison is done using the observations
and only if y., the coefficient on the Federal for which both forecasts are available; as a result,
Reserve forecast in (2), exceegs the coefficient  the MSEs reported for the Federal Reserve for a
on the commercial forecast. If, however, the fore- given horizon vary according to the commercial
casts are biased by different amounts or forecasforecaster with which the Federal Reserve is being
errors are correlated with forecasts, there is nocompared. The fourth column of the table reports
necessary connection between the relative sizes dhe p-value for the test of the null hypothesis that
the coefficients on the two forecasts in our earlierthe Federal Reserve and commercial MSEs are
regressions and the forecasts’ relative accuracy. equal*®

Since the results thus far are suggestive about
the relative accuracy of the forecasts, here we
briefly present some direct evidence on this iSsue. 151 calculatep-values, we estimatewn(,, — #5)2 —
Table 5 compares the MSEs of the Federal Re{m,, — #L)? = ¢ + u,,. Since the dependent variable
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TABLE 4—TESTS OFFEDERAL RESERVE ADDITIONAL INFORMATION FOR INFLATION WITH MULTIPLE COMMERCIAL FORECASTS

T = 0 + ’YBC'?TEIC + ’YDRI%EIRI + ’YSPF%EIPF + “/F%Et R
Forecast horizon
(Quarters) 5 YBC YoRI Yspr Ye R N
Blue Chip and DRI
0 0.12 0.10 0.60 0.26 0.86 97
(0.36) (0.22) (0.19) (0.18)
1 1.15 -0.82 0.46 1.13 0.82 97
(0.65) (0.43) (0.26) (0.16)
2 0.97 -0.57 0.30 1.04 0.70 97
(0.52) (0.29) (0.12) (0.20)
3 1.46 -1.05 0.70 1.02 0.75 97
(0.50) (0.31) (0.21) (0.23)
4 1.17 -0.80 0.49 1.01 0.56 93
(0.43) (0.34) (0.23) (0.27)
5 2.66 —-1.43 1.02 0.76 0.45 69
(1.40) (0.71) (0.31) (0.38)
6 1.24 0.59 -0.04 -0.21 0.27 38
(0.99) (0.48) (0.29) (0.19)
w (0-4) 1.38 —0.89 0.63 0.96 0.92 93
(0.37) (0.13) (0.16) (0.16)
Blue Chip, DRI, and SPF
0 0.19 0.26 0.67 -0.27 0.28 0.84 36
(0.51) (0.49) (0.21) (0.61) (0.23)
1 0.83 —-0.97 0.65 0.07 1.11 0.84 36
(0.91) (0.76) (0.32) (0.47) (0.25)
2 0.48 -0.73 0.09 0.37 1.12 0.69 36
(1.09) (0.66) (0.54) (0.62) (0.29)
3 2.74 —-1.29 1.34 -0.36 0.75 0.68 36
(0.76) (0.45) (0.37) (0.40) (0.19)
4 1.64 —0.86 0.84 -0.39 1.02 0.60 35
(1.15) (0.63) (0.40) (0.44) (0.34)
w (0-4) 1.93 -1.02 1.19 -0.48 0.92 0.93 35
(0.40) (0.28) (0.21) (0.23) (0.21)

Notes: 7 denotes inflation, ané®<, #°R' #SPF and#" denote Blue Chip, Data Resources, Inc., Survey of Professional
Forecasters, and Federal Reserve inflation forecasiadt index the horizon and date of the forecasts. The sample period
is 1980:1-1991:11. Numbers in parentheses are robust standard errors. The forecasuh@izéhrefers to the average of

0 to 4 quarters ahead.

The results show that the Federal Reserve’sypically it is about 25 percent lower. Further,
inflation forecasts have indeed been more ac4in a large majority of cases, the null hypoth-
curate than commercial forecasters’. In everyesis of equal forecast accuracy is rejected at
case, the MSE of the Federal Reserve forecasthe 5-percent level or below.
is lower than the commercial forecaster’'s; These findings are consistent with the results

of our tests for the information value of the

Federal Reserve forecasts. In our basic regres-
is the difference in the squared errors of the two forecasts>/0MNS (Table 2), the coefficient on the Federal
for a given observation, the estimate ofs just the dif-  Reserve forecast almost always exceeds the co-
ference between the commercial forecaster's and theefficient on the commercial forecast. The null
Federal Reserve’s MSEs. Thevalue reported in the hypothesis thaty. = v is rejected at the
e e anerefre (e for ine aest of e sl S-percent level or below in aboLi two-thirds of
rected for heteroskedasticity and for serial correlation the cases, usually with tastatistic between 2.0
overh + 1 quarters. and 3.5.
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TABLE 5—OVERALL ACCURACY OF INFLATION FORECASTS 6. The table shows that the Federal Reserve cer-
tainly possesses information about the course of

Forecast Mean squared error real output that commercial forecasters would like

horizon Commercial ~ Federal to have. The coefficient on the Federal Reserve

(Quarters)  forecaster Reserve p-value N forecast is always positive, almost always large,

(Percentage points) and usually statistically significant.

Blue Chip There are, however, two differences between
0 1.46 123 0321 97 the results for output and those for inflation.
% %:éi 1% 8:882 g; First, the coefficient estimates are more varied
3 3.12 1.68 0.006 g7 for output. For inflation, the typical estimate of
4 3.69 1.99 0.003 93 vy is close to one and the typical estimateyef
5 5.09 2.81 0.010 69 s close to zero, which implies that someone
6 489 269 0002 38 jth access to both forecasts should discard the
1 (0-4) 1.22 0.50 0.011 93 commercial one. For output, a moderate number

of the estimatedy:'s are well below one and a

DRI moderate number of the estimated's are well
2 é-gg éﬁ g-ggg 1;8 above zero, suggesting that the optimal weight
' ' ' on the commercial forecast is positive.

2 4.91 4.03 0.001 168 A .

3 5.44 4.37 0.061 161 The other substantial difference is that the
4 6.34 4.65 0033 146 Federal Reserve's additional information at
2 ggi i-gg 811)1; 128 short horizons is more pronounced for output
5 659 406 0,145 28 than for inflation. For the contemporaneous

quarter, the Federal Reserve appears to have a
w (0-4) 2.28 1.61 0.015 146 large forecasting advantage over both Blue
Chip and SPF. One possible explanation for this

SPF advantage is that the Federal Reserve collects
2 i:gg ;:;2 8;858 ;g and processes the index of industrial produc-
2 5.73 4.39 0.012 7g tion. Therefore, at very short horizons it may
3 6.24 4.63 0.000 73 actually have more data about the state of the
4 7.01 5.01 0.002 64 economy, rather than just beebetter at processing
1 (0—4) 251 1.70 0.001 64 widely available informatiort!

The fact that the Federal Reserve has a definite
Notes: The mean squared error is calculated as the averagdorecasting advantage for real GNP (which may
squared difference between forecasted and actual inflationderive from a genuine data advantage at short

1970:7-1991:11 for DRI; and 1968:11-1991:11 for SPF. ) . f .
The p-value is for the test of the null hypothesis that the Reserve’s forecastlng advantage for inflation

Federal Reserve and commercial mean squared errors ar@ou[d be driven by its real-side advantage. m
equal. The forecast horizqn (0—4) refers to the average of particular, perhaps the Federal Reserve’s superior
0 to 4 quarters ahead.

. . 161n a related exercise, we look at the Federal Reserve

Real GNP—Our final, and perhaps most im-  and commercial forecasts of CPI inflation. Despite the fact
portant, robustness check is to see if the Federathat the sample sizes in these regressions are substantially
Reserve’s information advantage for inflation smaller than those for the GNP deflator because of data
extends to real GNP. Since inflation and rea|I|m|tat|ons, the results are very similar: the Federal Reserve

. . . appears to have significant additional information about this

output ar_e S'_mUItaneOUSW determined, it would alternative measure of inflation. This information advantage

be puzzling if the Federal Reserve had usefulis particularly striking at longer horizons. For example, the
information about one and not the other. coefficient on the Federal Reserve forecast in equation (2) is

To see if the Federal Reserve possesses addierger than 0.8 for every forecast of inflation four or more

. . . guarters ahead for each of the three commercial forecasters
tional information about real output, we rerun our we consider, and is almost always significant. For forecasts

basic regressions using real GNP growth in placesor shorter horizons, the estimatesyf are all positive, but
of inflation. The results are reported in Table only a few of them are significant.
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TABLE 6—TESTS OFFEDERAL RESERVE ADDITIONAL INFORMATION FOR REAL GNP (ROWTH
— ¢C oF
Yot = 8 + ve¥nt T YEYht T Vne

Forecast horizon

(Quarters) 8 Ye Ve R2 N
Blue Chip
0 1.00 (0.52) —0.82 (0.25) 1.47 (0.14) 0.61 97
1 0.32(0.97) 0.55 (0.59) 0.26 (0.59) 0.19 97
2 1.20 (1.87) 0.05 (0.87) 0.48 (0.54) 0.08 97
3 1.78 (2.24) —0.00 (0.74) 0.22 (0.55) 0.01 97
4 ~1.02(0.84) ~0.57 (0.16) 1.96 (0.27) 0.38 93
5 —0.64 (1.36) ~0.20 (0.29) 1.32 (0.4 0.17 69
6 —1.06 (1.82) 0.09 (0.43) 1.24 (0.35) 0.39 38
1 (0-4) ~1.12 (1.04) 0.49 (0.53) 0.87 (0.36) 0.56 93
DRI
0 0.07 (0.39) 0.71(0.22) 0.32(0.24) 0.71 169
1 ~0.14 (0.91) 0.55 (0.22) 0.42 (0.33) 0.37 169
2 0.14 (1.09) 0.14 (0.29) 0.73 (0.39) 0.20 167
3 ~0.04 (0.91) 0.18 (0.29) 0.65 (0.45) 0.12 160
4 ~0.34 (0.71) —0.00 (0.21) 0.99 (0.33) 0.17 145
5 ~1.72 (0.74) —0.03 (0.23) 1.38 (0.29) 0.22 104
6 ~0.99 (1.21) -0.17 (0.27) 1.39 (0.48) 0.30 59
7 ~0.76 (1.72) -0.23(0.72) 1.32 (0.29) 0.24 37
1 (0-4) ~0.10 (0.61) 0.29 (0.38) 0.65 (0.38) 0.49 145
SPF
0 0.48 (0.29) ~1.02 (0.47) 1.75 (0.40) 0.69 32
1 —1.44 (0.61) 0.56 (0.53) 0.81 (0.52) 0.39 32
2 —2.17 (1.11) 0.66 (0.53) 1.07 (0.66) 0.30 32
3 ~1.15 (1.50) 0.40 (0.28) 0.99 (0.44) 0.21 32
4 ~0.17 (1.01) —1.07 (0.55) 2.33 (0.46) 0.38 32
w (0-4) ~1.75 (0.65) 0.42 (0.59) 1.20 (0.48) 0.64 32

Notes: yis the percentage change in real GNP, §ihénd)" denote commercial and Federal Reserve forecasts of real GNP
growth; h andt index the horizon and date of the forecasts. The sample periods are 1980:1-1991:11 for Blue Chip;
1970:7-1991:11 for DRI; and 1981:08-1991:11 for SPF. Numbers in parentheses are robust standard errors. The forecast
horizon . (0—4) refers to the average of 0 to 4 quarters ahead.

2 Standard error calculated using Newey-West procedure because the Hansen-Hodrick standard error cannot be computed

inflation forecasts are simply derived from a Phil- significant predictor of actual inflation. The re-

lips curve that uses as inputs the superior real GNRults of this extension are that the near-term

forecasts. output growth forecasts have little predictive
To see if this is the case, we consider thepower for inflation and virtually no impact on

following simple extension of our regression in the significance of the Federal Reserve inflation

equation (2). We regress actual inflation at var-forecast. This suggests that the Federal Reserve

ious horizons not only on the commercial and has a forecasting advantage for inflation relative

Federal Reserve forecasts of inflation at theto commercial forecasters that is separate from

same horizon, but also on the contemporaneou#ts advantage in forecasting real output.

and one-quarter-ahead commercial and Federal

Reserve forecasts of real output growth. If the Il. Implications for the Behavior

Federal Reserve’s forecasting advantage for in- of Interest Rates

flation is working through its near-term, poten-

tially data-driven output forecasts, the Federal We now turn to the implications of Federal

Reserve inflation forecast should no longer be aReserve information for the behavior of interest



VOL. 90 NO. 3 ROMER AND ROMER: FEDERAL RESERVE INFORMATION 443

rates. For asymmetric information to explain we consider is the change in the Federal Re-
why interest rates at all horizons rise in responseserve’s actual federal funds-rate target. These
to a monetary contraction, it must be the casedata are available for 1974:9-1979:9 and from
that some of the Federal Reserve’s additional1984:3 through the end of our sample period.
information is revealed by its actions and that We use the funds-rate target in effect at the end
market participants respond to this information of the month as the monthly observatithiThe
revelation by changing their forecasts of future change in the target, therefore, reflects the
inflation. Furthermore, these effects must bechange from the end of the previous month to
large relative to the observed movements inthe end of the current month.
interest rates. The target series could be useful because it
calibrates the size of monetary actions. If commer-

A. Indicators of Federal Reserve Actions  cial forecasters respond differently to changes in

the funds rate of different magnitudes, then it is

The first step in this analysis is to derive an useful to know the size of the changes. The target
indicator of Federal Reserve actions. We con-series is also a useful complement to the dummy
sider two variants. The first is a simple dummy variable derived from th&vall Street Journabe-
variable derived from th&Vall Street Journal. cause it reflects what the Federal Reserve was
Cook and Hahn (1989a and 1989b) catalog theactually doing. Cook and Hahn (1989b) show that
dates from September 1974 to September 197%vhile the Journal identifies most changes in the
when theJournal reports that the Federal Re- target, it misses some and misjudges the magni-
serve deliberately moved the federal funds ratetude of others. Particularly in analyzing the infor-
From this catalog, we construct a dummy vari- mation revealed by Federal Reserve actions, it is
able that is—1 in the months when the Federal therefore desirable to work with the Federal Re-
Reserve loosened; 1 in months when it tight- serve’s own target information. At the same time,
ened, and 0 in all other months. since most of the target information is revealed in

We extend the sample period by replicating the press, the Federal Reserve series provides a
Cook and Hahn's procedures for the monthsgood proxy for what market participants actually
between March 1984 and December 1991. (Weknew about the timing and magnitude of target
skip the years surrounding the Volcker disinfla- changes?®
tion because the Federal Reserve did not target
the funds rate in this period.) To identify funds-
rate changes, we check the front page of each
issue of thewall Street Journafor some men-
tion of Federal Reserve action or interest-rate The Federal Reserve’s information cannot
change. Occasionally, there was more than onematter for the effects of policy actions on inter-
funds-rate change in a month. However, only in est rates unless the actions reveal some of that
October 1987 was there both a tightening and anformation. To investigate this issue, we con-
loosening in the same month. Therefore, in all sider the problem of market participants at-
but this one month, assigning the dummy vari- tempting to infer the information that the
able is straightforward. We deal with October
1987 by excluding it from the sample.

This simple dummy variable may be a par- 17 The funds-rate target series is available in Glenn D.
ticularly useful indicator of monetary actions. It Rudebusch (1995). We construct observations for the end of
is possible that action of any sort is what revealsl974£8 andt 198‘;1102b (to beb_used”i]n CaIT_ulatting Charl_ges
information. Thus, having an indicator that does oY% ' e menth by combig e sariet eisenaten
not distinguish between large and small change$eported change in the target.
could be desirable. Furthermore, because the 18Forthe 1980's, itis quite difficult to derive a synthetic
dates of actions are derived from the press, weaarget series from thévall Street Journalin many in-
are certain that this is information that commer- stances, thdournalis confident that the Federal Reserve

: : as moved, but it is unsure where the funds rate will come
cial forecasters and other agents in the econom)?o rest. Furthermore, thiournaloften reports the funds rate

actually possessed. ) _ in comparison to a year ago, so it is unclear how large a
An alternative indicator of policy actions that short-run change the newspaper observes.

B. Information Revelation



444 THE AMERICAN ECONOMIC REVIEW JUNE 2000

Federal Reserve possesses that they do not. ABhe monetary-action variable refers to policy
with our examination of the existence of asym- changes in month For the DRI and SPF fore-
metric information, we focus on information casts, which are made late in the month, we
about inflation. Also as before, we use the com-therefore use the forecast in monith- 1 as the
mercial forecasts as our indicator of market control variable. For the Blue Chip forecast,
participants’ expectations. which is made at the beginning of the month,
we use the forecast in monthas the control
Specification—To see if market participants variable.
could learn something about the Federal Re- For the Federal Reserve forecast, we choose
serve’s additional information from monetary the timing so that it is slightly after the com-
actions, we regress the Federal Reserve forecashercial forecast used as the control variable. As
for a particular horizon on a measure of Federaldescribed in Section |, although the Federal
Reserve actions and the contemporaneous conReserve forecasts are made at different times of
mercial forecast for the same horizon. That is, the month, the majority of them are made in the

we estimate equations of the form: first half of the month. This suggests that when
e e either the DRI or SPF forecast in— 1 is used
4) e = ¥ + OM + b + wpy, as the control variable, the Federal Reserve

forecast int is the appropriate dependent vari-
where 7, and 7, are again the Federal Re able. When the Blue Chip forecasttiis used as
serve and commercial forecasts of inflatibn the control variable, the Federal Reserve fore-
quarters ahead, arM, is the Federal Reserve’s cast int is the appropriate dependent variable.
monetary-policy action in month (measured We use the Federal Reserve forecast slightly
either by our dummy variable or by the change after the commercial forecasts to counteract a
in the funds-rate target). In this specification, likely bias against finding signal revelation. Be-
the coefficienté shows whether, and by how cause both the commercial and Federal Reserve
much, monetary actions reveal that the Federaforecasts are often made weeks before the mon-
Reserve forecast is systematically differentetary actions, the Federal Reserve may base its
from what one would predict based on the com-actions on information not contained in its last
mercial forecast. For example, a coefficient thatofficial forecast. Therefore, an action may sig-
is large and positive would indicate that con- nal that the Federal Reserve forecast is even
tractionary monetary-policy actions provide in- more different from that predicted based on the
formation that the Federal Reserve inflation commercial forecast than the analysis of pub-
forecast is higher than usual relative to the com-lished forecasts would suggéest.Taking the
mercial forecast. Because any information thatFederal Reserve forecast just slightly after the
is publicly available at time& should be incor-
porated in both the Federal Reserve and com-
mercial forecas}s, it 'S. not necessaf}’ to include 1o Because the commercial forecast is also before the
any control variables in the regression. monetary action, it is possible that the commercial forecast-
The main issue that arises in the specification isers also receive additional information that causes them to
the relative timing of the inflaton forecasts and o4ee 1t Fceasie, 1 o, ot s o0 e
Federal Reserve actions. Idea”y’ one V\.lou'd like totion. However, the Federal Reserve presuﬁqabgly bases its
have Federal Reserve and commercial forecastgctions mainly on its own forecasts rather than those of
that were exactly contemporaneous and that wer@ommercial forecasters. Thus, times when its estimates of
made just before monetary actions. As describednflation increase after its last published forecast but com-
in Section I, however, this is not feasible: Federal Mercial forecasters’ do not are more likely to be followed by
’ P tightening than times exhibiting the reverse pattern. To the
R_eserve and commercial forecasts are_ not mad@xtent that this occurs, the actions are signaling a deviation
simultaneously, and they are not made just beforen the usual relationship between Federal Reserve and com-
Federal Reserve actions. mercial estimates of inflation; but our tests, which are based
Our best approximation to this ideal is the on the published forecasts, will not capture this. As a result,
following, We choose the timing of the com- 1|1 Federa Reserve and commerca forecast were e
mercial forecasts so that they are before theactions, the tests would be biased against finding informa-
monetary-action variable for each observation.tion revelation.
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commercial forecast can help to counteract thisdummy variable as the indicator of monetary
problem?° policy, the average point estimate éffor this
one-year horizon is 0.16. Thus, the estimates
Results—Table 7 reports the results. In Panel suggest that a typical move to tighter policy
A, policy actions are measured using the dummyindicates that the Federal Reserve forecast of
variable; in Panel B, they are measured using theénflation over the coming year is between one-
change in the funds-rate target. As before, theand two-tenths of a percentage point higher than
standard errors are computed allowing for het-one would expect given the commercial fore-
eroskedasticity and for serial correlation oler cast. When we use the change in the funds-rate
1 quarters. The sample periods used are detertarget as a monetary indicator, the correspond-
mined by the availability of the data. ing figure is 0.27: an increase in the funds-rate
The results support the hypothesis that shiftstarget of one percentage point signals a gap of
to tighter policy signal that the Federal Reserveabout a quarter of a percentage point between
forecasts of inflation are unusually high given the Federal Reserve inflation forecast and what
the commercial forecasts. Almost all of the one would expect given the commercial fore-
estimates off are positive, and a substantial cast. Thus, Federal Reserve actions appear to be
number are significantly greater than zero atimportant signals of its additional information.
conventional levels. None of the estimates are These results shed further light on the source of
significantly less than zero. the Federal Reserve’s information advantage. As
As before, a convenient way of summarizing described in the previous section, one possible
the evidence from the different quarters is to reason that the Federal Reserve could have useful
consider forecasts of average inflation over theinformation about inflation is that it has superior
nexth quarters?® Table 7 therefore also reports information about future monetary policy. As dis-
the results using average forecasts up to fourcussed there, the fact that the Federal Reserve has
quarters ahead, the longest horizon for which alluseful information about inflation just one or two
three commercial forecasts are available. In allquarters ahead already casts strong doubt on this
six variants considered, the estimated relation-hypothesis. The direction of the relationship be-
ship is positive. Thé-statistic on the measure of tween the Federal Reserve’s information and its
policy actions ranges from 1.5 to 2.9. The re- actions provides a further piece of evidence. If the
sults also suggest that the magnitude of theFederal Reserve has additional information about
association is substantial. When we use thefuture inflation because it knows more about its
likely policy actions, then times when its inflation
forecasts are unusually high should on average be
20For completeness, we have also examined the casdollowed by moves to looser policy. However,
where the Federal Reserve forecast usually precedes thguch times are in fact followed by moves to tighter
commercial forecast. For DRI and SPF, this means that we olicy. This is consistent with the view that the
consider the Federal Reserve forecast in the same month -, . .
the commercial forecast; for Blue Chip, it means that we ederal Reserve has adqmonal mfprmatlon about
consider the Federal Reserve forecast in the precedingh€ economy not stemming from its knowledge
month. Our analysis implies that this specification is unam- about future policy. Times when the Federal Re-
s o i e v o b s S Serve's inflation forecasts are unusually igh are
where the Federal Reserve forec)ésts‘ typically precede thN average tlme_s when it has received news that
commercial forecasts by several weeks and the policy ac-Inflation will be higher than expected, and when it

tions by over a month—we obtain results that are qualita- iS therefore about to tighten to dampen rises in
tively similar to those from our main specification, but jnflation.
considerably weaker. For Blue Chip—where the Federal

Reserve forecasts usually precede the commercial forecasts

by almost a month and the policy actions by more than a
month—we find no consistent relationship between policy

actions and the Federal Reserve forecasts, controlling for The previous analysis shows that monetary
ther??lTsexéale;(t)iﬁg?:trségressions of the fGREL = b + actions reveal some of the Federal Reserve’s
oM, + d)%yﬁt + wy,, Where bars over the variables indicate mformatlon about fuwre. inflation. For this to
averages up to horizdn. The results reported are for= explain the response of interest rates to mone-

4, but they are similar for other horizons. tary actions, market participants must revise

C. Expectations Response



446 THE AMERICAN ECONOMIC REVIEW JUNE 2000

TABLE 7—ESTIMATES OF REVELATION OF INFORMATION ABOUT INFLATION
~F _ ~C
The =  + OMy + o7 + op

Forecast horizon

(Quarters) U 0 103 R? N
A. Dummy Variable

Blue Chip
0 -0.71(0.71) 0.21 (0.12) 1.13(0.18) 0.59 61
1 —0.45 (0.47) ~0.13(0.14) 1.01(0.11) 0.60 61
2 —0.07 (0.63) 0.02 (0.10) 0.93 (0.16) 0.54 61
3 0.55 (0.90) 0.13 (0.08) 0.78 (0.20) 0.48 61
4 0.48 (0.66) 0.16 (0.05) 0.79 (0.14) 0.57 61
5 0.24 (0.44) 0.10 (0.05) 0.84 (0.09) 0.68 47
6 —0.49 (0.61) -0.10 (0.07) 1.01 (0.14) 0.74 27
w (0-4) —0.43 (0.63) 0.07 (0.04) 1.02 (0.16) 0.76 61

DRI
0 0.63 (0.29) 0.17 (0.14) 0.91 (0.07) 0.85 100
1 0.86 (0.33) 0.29 (0.15) 0.87 (0.07) 0.84 100
2 0.81 (0.34) 0.29 (0.12) 0.87 (0.07) 0.85 100
3 1.01 (0.31) 0.25 (0.11) 0.82 (0.08) 0.84 100
4 0.86 (0.38) 0.15 (0.11) 0.84 (0.09) 0.81 100
5 0.67 (0.29) 0.18 (0.07) 0.90 (0.07) 0.89 85
6 0.50 (0.35) 0.08 (0.12) 0.92 (0.08) 0.87 52
7 1.50 (0.64) 0.47 (0.22) 0.66 (0.18) 0.80 28
w (0-4) 0.54 (0.32) 0.19 (0.13) 0.92 (0.07) 0.93 100

SPF
0 —0.57 (0.41) 0.13 (0.19) 1.13(0.08) 0.88 47
1 —0.52 (0.38) 0.12 (0.18) 1.09 (0.08) 0.86 47
2 —0.42 (0.44) 0.29 (0.17) 1.08 (0.09) 0.80 47
3 —0.47 (0.40) 0.20 (0.09) 1.06 (0.07) 0.86 47
4 0.36 (0.36) 0.27 (0.09) 0.92 (0.08) 0.81 46
w (0-4) —0.49 (0.26) 0.22 (0.10) 1.09 (0.05) 0.94 46

B. Change in Funds-Rate Target

Blue Chip
0 —0.69 (0.72) 0.31 (0.20) 1.11(0.18) 0.57 62
1 —0.48 (0.45) —0.29 (0.22) 1.02 (0.11) 0.60 62
2 —0.02 (0.59) 0.18 (0.16) 0.92 (0.14) 0.55 62
3 0.54 (0.82) 0.33 (0.09) 0.78 (0.19) 0.49 62
4 0.48 (0.62) 0.44 (0.09) 0.79 (0.13) 0.60 62
5 0.36 (0.46) 0.34 (0.11) 0.81 (0.09) 0.69 a7
6 —0.39 (0.60) —0.02 (0.17) 0.98 (0.13) 0.73 27
n (0-4) —0.41 (0.60) 0.17 (0.06) 1.01 (0.15) 0.76 62

DRI
0 0.55 (0.27) 0.05 (0.32) 0.93 (0.07) 0.85 101
1 0.72 (0.30) 0.54 (0.22) 0.90 (0.06) 0.83 101
2 0.68 (0.29) 0.60 (0.21) 0.90 (0.06) 0.85 101
3 0.88 (0.29) 0.42 (0.22) 0.85 (0.07) 0.84 101
4 0.77 (0.38) 0.16 (0.17) 0.86 (0.10) 0.80 101
5 0.60 (0.27) 0.36 (0.10) 0.92 (0.06) 0.90 86
6 0.47 (0.27) 0.32 (0.19) 0.92 (0.07) 0.87 52
7 1.11(0.67) 0.71 (0.47) 0.74 (0.19) 0.77 28
n (0-4) 0.44 (0.28) 0.35(0.18) 0.95 (0.07) 0.92 101

SPF
0 —0.61 (0.38) 0.04 (0.30) 1.13(0.08) 0.88 47
1 —0.56 (0.36) 0.05 (0.30) 1.10(0.08) 0.86 47
2 —0.62 (0.40) 0.53 (0.32) 1.12(0.09) 0.80 47
3 —0.59 (0.39) 0.29 (0.17) 1.08 (0.07) 0.85 47
4 0.22 (0.37) 0.21 (0.10) 0.95 (0.08) 0.79 46
n (0-4) —0.62 (0.23) 0.32 (0.12) 1.11 (0.05) 0.93 46

Notes: 7% and #° denote Federal Reserve and commercial inflation forechsagidt index the horizon and date of the
forecasts.M is the indicator of monetary-policy actions. The sample periods are 1984:2-1991:11 for Blue Chip; and
1974:8-1979:8 and 1984:2-1991:11 for DRI and SPF. Numbers in parentheses are robust standard errors. The forecas
horizon u (0—4) refers to the average of 0 to 4 quarters ahead.
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their expectations of inflation to reflect the in- (5) #F ., = n + AM, + k7

formation revealed by the actions. Since we

view commercial forecasts as a proxy for or a + p(Fhii1— 7h) + Unis s

key input into market expectations, this means

that commercial forecasters must raise their ex-

pectations of inflation when the Federal ReservewhereM; is again an indicator of Federal Re

tightens, rather than lower them as more con-serve actions. A positive value af would in-

ventional models of the effects of monetary dicate that inflation expectations respond to

policy would lead one to predict. In this section monetary actions in a way consistent with the

we investigate whether this is the case. existence and revelation of Federal Reserve ad-
ditional information.

Specification—A straightforward way to ana- Timing is again very important. We need to
lyze how forecasters respond to Federal Reservensure that the revision in the Federal Reserve
actions is to regress the next commercial forecasforecast included as a control variable corre-
on an indicator of Federal Reserve actions and thesponds to the interval between the current and
last commercial forecast before the action. A pos-subsequent commercial forecasts. Similarly, we
itive coefficient on the action would indicate that need to ensure that the current and subsequent
the forecasters raise their inflation forecasts incommercial forecasts that we examine bracket
response to a monetary tightening, controlling forthe monetary action. Because the various fore-
their initial prediction. casts differ in when they are made during the

The obvious complication is that the current month, taking account of timing involves mak-
commercial forecast is not the only other relevanting minor adjustments in the time subscripts
predictor of the next forecast. In particular, both given in equation (573
the monetary action and the next forecast could be The timing depicted in equation (5) is most
the result of information received after the current accurate for the regressions using the Blue Chip
forecast was made. For example, suppose thabrecasts. Because these forecasts are made at
there is unfavorable news about inflation. Thenthe beginning of the monthirﬁt+l will be a
commercial forecasters may raise their inflationforecast made soon after a monetary action in
forecasts in response to this news, and the Federahontht and 7§, will be made before the action.
Reserve may tighten. The rise in the forecastsSimilarly, since the Federal Reserve forecasts
however, would not be a response to the tightentend to be made in the first half of the month,
ing. Thus, in the absence of controls, the coeffi-the revision betweehandt + 1 should reflect
cient estimate could be biased upward. new general information received by the com-

To address this possibility, we include as anmercial forecaster between forecasts.
additional control variable the change in the Fed- Because the DRI forecasts are done at the end
eral Reserve’s inflation forecast in the interval of each month, the forecasts for morith+ 1
between the current and subsequent commercial
forecasts. The change in the Federal Reserve fore-
cast should reflect general information that be-new private information and commercial forecasters re-
comes available during the period between thespond to those actions, by controlling for the change in the

2 : Federal Reserve forecast we tend to understate the impor-
two forecasts’ Therefore, we estimate regres tance of its actions to commercial forecast revisions. One

sions of the form: can show that in the natural baseline case where the Federal
Reserve puts the same weight on new public and private
information in choosing its action, the two sources of bias

22The change in the Federal Reserve forecast reflects thgust balance.

arrival not just of new public information, but also of new 23 Similarly, theh subscripts need to be adjusted some of

information observed only by the Federal Reserve. On thethe time. In particular, to ensure that both the initial and

one hand, this means that the change in the Federal Resengubsequent commercial forecasts concern inflation in the

forecast is a noisy measure of new public information. To same quarter, the dependent variable in (5) is the commer-

the extent that the Federal Reserve acts on the basis of theial forecast in montht + 1 of inflation h quarters after

new public information, the fact that we are controlling for montht. Thus when montt is the last month of a quarter,

this information imperfectly means that the coefficient on the dependent variable is in faéf_, . ;. Likewise, the

the Federal Reserve’s action is biased up. On the other hand-ederal Reserve forecasts for botndt + 1 are forecasts

to the extent that the Federal Reserve acts on the basis of itef inflation h quarters after month
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reflect all of the events of and information re- information-revelation regressions, the sample
leased during month + 1. As a result, one periods are the same as in those regressions.
wants to see if the DRI forecasts in morith- Panel A shows the results for the dummy vari-
1 respond to monetary actions in momnth 1, able for Federal Reserve actions, and Panel B
not montht. Because the Federal Reserve fore-shows the results for the change in the funds-
casts are more often done early in the month rate target. The estimatesmfthe coefficient on
one needs to control for the change in the Fed-the change in the Federal Reserve forecast, are
eral Reserve forecast fromm+ 1 tot + 2 to  positive in the vast majority of cases, but are
capture the new information that DRI may re- usually not significant. Not surprisingly, the
ceive between the end of morttivhen it makes estimates ofk, the coefficient on the initial
the initial forecast and the end of moritht+ 1 commercial forecast, are close to one and over-
when it makes its subsequent forecast. whelmingly significan®
The Survey of Professional Forecasters pre- Our main interest, however, is ik, the co-
sents even more complicated timing issues. Theefficient on the measure of policy actions. The
SPF is only done at the end of the middle monthestimates ol support the hypothesis that con-
of each quarter. Thus, the next forecast aftertractionary monetary actions cause commercial
montht is in montht + 3. For the same reasons forecasters to raise their inflation forecasts. A
mentioned for DRI, the appropriate control vari- very large majority of the estimates are positive,
able is therefore the change in the Federal Reservand a substantial number of them are significant
forecast from monthit + 1 to montht + 4. In  at conventional levels. None of the estimates are
addition, to minimize the possibility that the Fed- significantly less than zero. There is certainly
eral Reserve actions are responses to informatiowariation in the strength of the finding, however.
that becomes available between the two forecasFor the Blue Chip and SPF forecasts, the esti-
dates rather than to its forecast as of the initialmated coefficients are positive in every case,
forecast date, we consider the relationship be-and for Blue Chip, they are often significant.
tween the SPF forecast in+ 3 and monetary- For the DRI forecasts, in contrast, about a third
policy actions only in montt + 1.24 of the estimates are negative, and only a few are
significantly larger than zero. Table 8 also
Results—Table 8 presents the results. Since shows the results using revisions of average
the data are the same as those used in théorecasts up through four quarters ahead rather
than revisions of forecasts for individual quar-

24\We have also investigated an alternative way of ad
dressing the problem that both the Federal Reserve’s actions 2° Because the Federal Reserve rarely makes long-term
and commercial inflation forecasts could be responding toforecasts in two consecutive months, the sample sizes for
information released between the times of the initial fore- the six-quarter horizon using Blue Chip and the seven-
casts and the Federal Reserve’s actions. The alternative is tquarter horizon using DRI are less than fifteen. We therefore
control for the main pieces of information released early in do not consider these horizons. Also, because the SPF
the interval between the two commercial forecasts. Relativeforecasts are made only once a quarter, it is not possible to
to our main approach of controlling for the change in the consider the next forecast after morthof inflation for
Federal Reserve forecast, this approach has an advantageorizonh = 0 (the contemporaneous quarter): by the time
and a disadvantage. The advantage is that, because it doesf the next forecastt(+ 3), inflation for the initial quarter
not require data on Federal Reserve forecasts, it permits &as been realized and thus is no longer being forecast. We
larger sample. The disadvantage is that, because one canntiierefore consider the responses of contemporaneous fore-
control for all publicly available information, it can only casts to monetary actions only for Blue Chip and DRI.
partially address the problem. Finally, because theory predicts that a forecast should not be

The specific variables we control for are the percentagepredictable given the previous forecast, and because the
changes in payroll employment, average hourly earnings ofestimated residuals do not show any consistent pattern of
production workers, and average weekly hours of produc- serial correlation, the standard errors in Table 8 are cor-
tion workers. Although this change in specification notice- rected for heteroskedasticity but not for serial correlation.
ably alters the results of many of the individual regressions,  2° Because the other variables in the regression are not
it has virtually no impact on the fraction of the estimates known when the initial forecast is made, the hypothesis that
that are positive or their average size. Because of the largethe forecast is rational does not imply thashould equal
sample sizes, however, the standard errors are generallpne. We therefore do not impose this restriction. However,
smaller; as a result, more of the estimates are significantlyimposing it has little effect on the estimates or significance
larger than zero. of the other coefficients.
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TABLE 8—ESTIMATES OF RESPONSE OFANFLATION FORECASTS TOMONETARY-POLICY ACTIONS
~C _ ~C ~F ~F
Thir1r = M T AM; + k7 + P(T"h,t+1 — ) + Uht+1

Forecast horizon

(Quarters) n A K p R? N
A. Dummy Variable
Blue Chip
0 —0.12 (0.16) 0.14 (0.06) 1.01 (0.05) 0.11 (0.07) 0.87 31
1 0.15 (0.35) 0.05 (0.03) 0.95 (0.09) 0.17 (0.09) 0.87 31
2 0.11 (0.20) 0.03(0.03) 0.96 (0.05) 0.10 (0.10) 0.93 31
3 0.14 (0.19) 0.05 (0.02) 0.96 (0.04) 0.17 (0.07) 0.95 31
4 0.19 (0.13) 0.07 (0.02) 0.95 (0.03) 0.07 (0.06) 0.97 31
5 0.11(0.12) 0.04 (0.03) 0.96 (0.03) 0.10 (0.06) 0.97 27
w (0-4) 0.09 (0.18) 0.05 (0.03) 0.97 (0.04) 0.39 (0.12) 0.94 31
DRI
0 1.24(0.23) 0.31(0.12) 0.65 (0.07) 0.14 (0.15) 0.68 27
1 0.19 (0.16) 0.12 (0.07) 0.95 (0.04) —0.14 (0.13) 0.94 50
2 —0.05(0.32) —0.01(0.12) 1.01 (0.08) —0.03 (0.28) 0.86 50
3 0.33(0.24) 0.02 (0.11) 0.92 (0.06) 0.07 (0.14) 0.88 50
4 0.57 (0.24) 0.15 (0.14) 0.85 (0.06) —0.31(0.37) 0.82 50
5 0.55 (0.17) 0.22 (0.07) 0.89 (0.03) 0.14 (0.18) 0.94 48
6 0.56 (0.35) 0.17 (0.14) 0.88 (0.09) 0.96 (0.52) 0.88 28
w (0-4) 0.41 (0.16) 0.03 (0.04) 0.87 (0.05) 0.33(0.21) 0.92 27
SPF
1 —0.01 (0.46) 0.28 (0.19) 1.00 (0.10) 0.35(0.14) 0.87 40
2 —0.58 (0.44) 0.08 (0.19) 1.11 (0.09) —0.10 (0.11) 0.85 40
3 —0.22(0.27) 0.16 (0.11) 1.04 (0.05) 0.02 (0.12) 0.90 40
4 1.13(0.27) 0.33(0.13) 0.80 (0.05) 0.23(0.19) 0.83 39
w (1-4) 0.08 (0.28) 0.30(0.13) 0.99 (0.06) 0.03 (0.17) 0.92 39
B. Change in Funds-Rate Target
Blue Chip
0 —0.06 (0.18) 0.30 (0.15) 0.99 (0.05) 0.10 (0.07) 0.86 31
1 0.19 (0.35) 0.15 (0.09) 0.94 (0.09) 0.16 (0.10) 0.87 31
2 0.16 (0.22) 0.09 (0.08) 0.95 (0.05) 0.10 (0.10) 0.93 31
3 0.22 (0.17) 0.16 (0.05) 0.94 (0.04) 0.16 (0.07) 0.95 31
4 0.27 (0.13) 0.19 (0.05) 0.93(0.03) 0.05 (0.06) 0.97 31
5 0.14 (0.11) 0.13 (0.06) 0.96 (0.02) 0.10 (0.06) 0.97 27
w (0-4) 0.14 (0.20) 0.13(0.09) 0.95 (0.05) 0.37 (0.13) 0.94 31
DRI
0 1.27 (0.24) 0.80 (0.26) 0.63 (0.06) 0.11 (0.14) 0.69 27
1 0.14 (0.17) 0.17 (0.17) 0.96 (0.04) —0.13(0.14) 0.94 50
2 0.01 (0.25) —0.27 (0.43) 0.99 (0.06) 0.05 (0.21) 0.87 50
3 0.32(0.24) —0.20(0.31) 0.92 (0.06) 0.09 (0.14) 0.88 50
4 0.47 (0.23) —0.16 (0.30) 0.87 (0.06) —0.26 (0.36) 0.81 50
5 0.43 (0.16) 0.40 (0.09) 0.92 (0.03) 0.18 (0.19) 0.94 48
6 0.40 (0.27) 0.20 (0.26) 0.91 (0.07) 1.04 (0.55) 0.88 28
w (0-4) 0.37 (0.16) 0.01(0.09) 0.88 (0.05) 0.36 (0.22) 0.92 27
SPF
1 —0.03(0.45) 0.11 (0.34) 1.00 (0.10) 0.38(0.13) 0.86 40
2 —0.62 (0.36) 0.09 (0.45) 1.12 (0.07) —0.09 (0.13) 0.85 40
3 —0.29 (0.24) 0.19 (0.28) 1.05 (0.05) 0.02 (0.15) 0.90 40
4 1.05(0.31) 0.23(0.36) 0.81 (0.06) 0.31(0.18) 0.80 39
w (1-4) —0.06 (0.27) 0.40 (0.33) 1.01 (0.06) 0.04 (0.22) 0.91 39

Notes: #< and #" denote commercial and Federal Reserve inflation forechsasidt index the horizon and date of the
forecastsM is the indicator of monetary-policy actions. Because the time within the month that the forecasts are made varies
across forecasters, the actual time and horizon subscripts for the inflation forecasts and the monetary-policy variable also vary
across forecasters; see text for details. The sample periods are 1984:2-1991:11 for Blue Chip; and 1974:8-1979:8 and
1984:2-1991:11 for DRI and SPF. Numbers in parentheses are robust standard errors. The forecasph@izéhandw

(1-4) refer to the averages of 0 to 4 quarters ahead and 1 to 4 quarters ahead, respectively.
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ters?’ All of the point estimates ok are posi- identified in earlier sections can explain a sub-
tive, but only for one is theé-statistic over two. stantial amount of the mysterious behavior of
The magnitudes of the estimated effects arethe term structure following monetary actions.
close to what one would expect given our previousWe begin with the relatively straightforward
findings about the information content of policy case of short-term rates, and then turn to the
actions. For the dummy variable, the averagemore difficult case of long-term rates.
point estimate for the average forecast revision Of course, asymmetric information concern-
over the next four quarters is 0.13. This implies ing inflation is not the only possible explanation
that a report in th&Vall Street Journabf arise in  of policy’s impact throughout the term struc-
the federal funds rate raises commercial forecastsure. For example, if inflation is very sluggish, a
of inflation over the next year by between one- contractionary action stemming from a change
and two-tenths of a percentage point. For comparin the Federal Reserve’s inflation goals could
ison, the corresponding figure from the informa- imply long-lasting increases in real rates and
tion-revelation regressions in Table 7 is 0.16. Thisonly very gradual decreases in inflation, and
figure implies that a contractionary monetary ac-thus increases in long-term nominal rates. Sim-
tion signals that the Federal Reserve forecast islarly, there could be asymmetric information
also between one- and two-tenths of a percentagaot about inflation, but about the equilibrium
point above what one would expect given thereal rate. That is, a contractionary action could
commercial forecast. signal that the Federal Reserve has information
For the funds-rate target, the average pointthat the current and future real interest rates
estimate for the impact of a policy action on consistent with normal output are higher than
commercial inflation forecasts up to four quar- previously believed, and thus cause nominal
ters ahead is 0.18. In the previous section, werates to rise. Finally, long-term nominal rates
found that a rise of 100 basis points in the might overreact to changes in short-term rates.
funds-rate target signals a Federal Reserve foreThat is, the rational expectations theory of the
cast roughly 27 basis points above what oneterm structure might fail.
would expect given the commercial forecast. Our goalis not to provide a complete analysis
Our results here therefore indicate that commer-of how much these or other possible mecha-
cial forecasters change their forecasts by abouhisms contribute to the response of interest rates
two-thirds of this amount. to policy actions. Rather, we ask the narrower
question of how much of the response is con-
o sistent with the hypothesis that actions reveal
D. Implications for the Impact of Federal  Federal Reserve information about inflation.
Reserve Actions on the Term Structure  Note, however, that the hypothesis based on
sluggish inflation predicts that Federal Reserve
The asymmetric-information hypothesis sug- actions should signal that its inflation forecasts
gests that interest rates at all horizons rise inare below those of commercial forecasters and
response to monetary contractions because mathat commercial forecasters should revise their
ket participants raise their expectations of infla- expectations of inflation down in response to
tion. In this section, we compare the predicted contractionary policy actions. Both predictions
changes in interest rates due to the changes iare contradicted by our findings in subsections
expected inflation associated with monetary ac-B and C of this section. And given the strong
tions with the observed changes in interest rategvidence in Section Il of the existence of asym-
at various horizons following monetary actions. metric information about inflation, the hypoth-
This comparison provides a way of gauging esis that this asymmetry is central to the impact
whether the asymmetric-information effects of policy actions on the term structure seems at
least as plausible as the alternatives based on
asymmetric information about equilibrium real
U Vi \husi  rates or on overreaction. Thus our hypothesis
bars over {he varFébIes inlcjjyitga%e avehr‘ages hu‘[; io horizon deserves, serious consideration as a candidate
The results reported are fdr = 4, but again they are €Xplanation of the response of interest rates
similar for other horizons. throughout the term structure to policy actions.

2" That is, we_estimate regressions of the fori‘rfﬁt+1
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TABLE 9—ESTIMATED IMPACT OF MONETARY-POLICY ACTIONS ON EXPECTED INFLATION AT SHORT HORIZONS

100-basis-point change

. Dummy variable in funds-rate target Change in
Forecast horizon Treasury
(Months) Blue Chip DRI SPF Blue Chip DRI SPF bill rate®
(Percentage points)
3 0.09 0.21 0.28 0.22 0.49 0.11 0.55
6 0.07 0.13 0.23 0.17 0.22 0.10 0.54
12 0.06 0.09 0.21 0.16 0.00 0.14 0.50

#From Cook and Hahn (1989a, Table 3). These estimates show the effect of a 100-basis-point change in the funds-rate
target on the relevant Treasury bill rate on the day of the change.

Short-Term Interest Rates.Table 8, dis- noticeable impact on expected inflation at short
cussed above, gives estimates of the impact ohorizons. The results using the change in the
policy actions on expected inflation as measuredunds-rate target suggest that a 100-basis-point
by commercial forecasts in the current quarter andncrease in the target raises expected inflation
each of the next four quarters. Finding the actions’over the coming 3 months by about 20 basis
impact on expected inflation at horizons up to apoints, and over the coming 6 and 12 months by
year is thus just a matter of calculating the appro-about 10 basis points. The overall rise in Trea-
priate averages from these estimates. sury bill rates for all three horizons is about 50

For simplicity, we assume that policy actions basis points. Thus, between a fifth and almost
occur in the middle of a quarter. To compute the half of the response of short-term rates to policy
impact of an action on expected inflation over actions appears to reflect changes in expected
the life of a 3-month Treasury bill, we therefore inflation. Not surprisingly, however, most of the
average the estimated impacts on expectedesponse reflects changes in real rates.
inflation in the current quarter and in the The results using the dummy variable are sim-
next quarter. That is, we calculatdws =  ilar. An increase in the funds-rate target raises
(Ao + Ay)/2, wherens is expected inflation expected inflation over the coming 3 months by
over a 3-month horizon ankl, andA, are esti  about 15 basis points, and over the coming 6 and
mates ofA for h = 0 andh = 1 in equation (5) 12 months by about 10 basis poifts.
reported in Table 8. Similarly, we calculate an
action’s impact on expected inflation over the Policy Actions and Expected Inflation at
lives of 6-month and 12-month Treasury bills as Longer Horizons—Discerning the impact of
Amg = (Mg + 2 +_Ay)/4 and Awf, =  policy actions on expected inflation at horizons
(Ao + 2A; + 2\, + 2X5 + A,)/8.%8

Table 9 reports the results. As before, we

measure actions by both the dummy variable 29|f a policy action becomes expected between the time
of the initial commercial forecast and the action itself, the

and the_‘ Change .'n the funds-rate target. Forrevisions in expected inflation (and the consequent changes
comparison, the final column shows Cook andin interest rates) occur at the time the action becomes

Hahn's estimates of the impact of a 100-basis-anticipated, not when it actually occurs. Cook and Hahn,

point change in the funds-rate target on the 2t Co e e e here and i Table 11 may.
Treasury bill rate at that hOI‘IZQn. . overstate how much of the changes in interest rates in
The results suggest that policy actions have desponse to policy actions stem from the revelation of
Federal Reserve information. During Cook and Hahn’s sam-
ple period, however, policy actions were frequent and did
not take place at regular intervals, and often occurred at
28\We have no estimate of actions’ impact on the Survey times other than those of regular FOMC meetings. More
of Professional Forecasters’ expectation of inflation in the generally, policy actions were not subject to anything ap-
current quarter. For both Blue Chip and DRI, the impact on proaching the degree of speculation that they are today. As
expected inflation in the current quarter is much larger thana result, the assumption that actions did not become ex-
the impact in later quarters. For SPF, we therefore conser-pected between the time of the previous commercial fore-
vatively assume that the effect for the current quarter is thecast and when they actually occurred appears to be a
same as the effect for the next quarter. reasonable first approximation.
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beyond a year is both more important and morewhether a market participant using a medium-
difficult. It is more important because the ac- term commercial inflation forecast in predicting
tions’ impact on long-term rates is puzzling. It inflation at longer horizons could improve on
is more difficult because we have little direct that forecast if he or she had access to the
evidence about the actions’ effect on expectedrFederal Reserve’s medium-term forecast.
inflation beyond a year, and no direct evidence Specifically, we consider an individual in
at all about their effect beyond seven quarters.montht trying to forecast inflation from 4 quar-
Thus, any estimates of their effect on expectedters after month to 8 quarters after, from 8 to
inflation at long horizons must be indirect. 12 quarters after, and from 12 to 16 quarters
One piece of indirect evidence comes from after. We regress actual inflation over these
the behavior of inflation. If the Federal Reserve periods on a constant, a commercial medium-
has a narrow target rate for inflation and bringsterm inflation forecast, and the comparable Fed-
inflation back to that range rapidly after a de- eral Reserve forecast. Our interest is in whether
parture, long-term expected inflation must bethe coefficient on the Federal Reserve forecast
close to the Federal Reserve’s target regardlesis positive; that is, we want to know whether the
of what is happening in the near term. But if the Federal Reserve’s medium-term inflation fore-
Federal Reserve brings inflation back to its nor-cast helps predict inflation two, three, and four
mal level only slowly, market participants are years in the future.
likely to revise their expectations of long-term  We use the forecast in monthof inflation
inflation in response to news about short-termfour quarters after monthas our medium-term
inflation. inflation forecast. This forecast is available for a
The actual behavior of inflation is consistent large number of observations for all of our
with the view that the Federal Reserve bringsforecasters. As before, we correct the standard
inflation back to normal only slowly after a errors for heteroskedasticity and for serial cor-
shock. Standard Box-Jenkins analysis suggestselation oveh + 1 quarters. Thus, for example,
that inflation for our full sample period (1968 when we consider inflation from between 8 and
IV=1991 IV) is well described as an IMA(1, 1) 12 quarters ahead, we correct for heteroskedas-
process. For example, both the Akaike andticity over 13 quarters. One implication is that
Schwarz criteria point to this specification. The the standard errors should be interpreted with
MA coefficient is—0.42 (with a standard error extreme caution: the justification for the stan-
of 0.10). Thus, in response to a generic 1-per-dard errors is asymptotic, and the forecast ho-
centage-point innovation in inflation, expecta- rizons are substantial compared with our sample
tions of inflation in all subsequent quarters periods. This is especially true for the Blue Chip
should rise by 0.58 percentage points. Estimat-forecasts, where we have only 11 years of data.
ing other low-order ARMA processes for the Table 10 reports the results. For the short
change in inflation yields similar results. Fur- Blue Chip sample, the results show little value
ther, as a check for the possibility of slow mean in the Federal Reserve forecasts for predicting
reversion, we also estimate AR-8 and AR-12inflation two to four years ahead. But for DRI
processes for the change in inflation. We findand SPF, the estimates suggest that the Federal
that these, too, suggest that inflation is veryReserve forecasts contain considerable informa-
persistent® And as we show below, it is the tion. All of the point estimates are above one-
medium-term rather than the long-term behav-half, and most are close to one. Moreover, the
ior of inflation that is crucial for the impact of t-statistics (which, as indicated above, should be
policy actions on interest rates. viewed as highly approximate) suggest that
A second piece of indirect evidence comesmany of the estimates are statistically signifi-
from examining whether the Federal Reserve’scant. Thus, the bulk of the evidence suggests
medium-term forecasts contain useful informa-that the Federal Reserve’s medium-term fore-
tion about inflation at longer horizons. We ask casts contain useful information about longer-
term inflation.

30 Other authors also find that inflation is highly persis ~ LONg-Term Interest Rates:The indirect ev-
tent. See, for example, Robert B. Barsky (1987). idence supports the view that monetary actions
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TABLE 10—TeSTS OFFEDERAL RESERVE ADDITIONAL INFORMATION FOR INFLATION AT LONG HORIZONS

The = 8 + 'Yc%zct:t + 'YF%ZI t Vne
Forecast horizon
(Quarters) 5 Ye Ve R2 N
Blue Chip
5-8 2.17 (0.72) 0.18 (0.14) 0.10 (0.07) 0.26 93
9-12 2.64 (1.06) 0.17 (0.31) —0.04 (0.20) 0.07 92
13-16 2.93(0.97) 0.14 (0.34) —0.10(0.34) 0.02 84
DRI
5-8 0.80 (1.22) —0.82 (0.49) 1.67 (0.57) 0.37 146
9-12 1.84 (1.47) —0.59 (0.43) 1.19(0.48) 0.18 145
13-16 2.98 (1.58) —0.51 (0.29) 0.86 (0.3% 0.08 137
SPF
5-8 2.09 (1.36) —0.64 (0.29) 1.32(0.27) 0.31 64
9-12 3.07 (1.69) —0.41 (0.43) 0.85 (0.52) 0.12 64
13-16 4.26 (1.95) —0.41 (0.52) 0.60 (0.55) 0.04 61

Notes: 7 denotes inflation, and and #F denote commercial and Federal Reserve inflation forechsasidt index the
horizon and date of the forecasts. The sample periods are 1980:1-1991:11 for Blue Chip; 1970:7-1991:11 for DRI; and
1968:11-1991:11 for SPF. Numbers in parentheses are robust standard errors.

2 Standard error calculated using Newey-West procedure because the Hansen-Hodrick standard error cannot be computed

affect inflationary expectations at fairly distant A’s at horizons beyond those for which we have
horizons. We therefore want to go a step fartherdirect evidence are just thes implied by the
and ask whether the magnitudes involved areestimated process.
large enough to account for much of the impact We then use thesg's to find the impact of
of monetary actions on long-term interest rates.policy actions on the interest rates on Treasury
Specifically, we want to extrapolate our findings bonds of different maturities through their im-
in Table 8 to longer horizons, and then estimatepact on the path of expected inflation. We ac-
by how much actions’ effects on the path of count for the fact that Treasury bonds are not
expected inflation affect various long-term pure discount bonds, so that changes in ex-
rates. pected inflation at short horizons have larger

This exercise is clearly just a back-of-the- effects than changes at long horizdhs.
envelope calculation. We have no conclusive The nonlinear least squares estimates imply
evidence that policy actions affect expected in-that the effect of policy actions on expected
flation at long horizons, and there are manyinflation are quite persistent. For Blue Chip,
possible ways of extrapolating our findings for the immediate effect of a 100-basis-point rise
short horizons to obtain quantitative estimatesin the target is a rise in expected inflation of
of the effect at long horizons. Nonetheless, we30 basis points, and the long-run effect is a
think it is useful to derive at least rough esti- rise of 14 basis points. When the dummy
mates of the likely effect of monetary actions on variable is used instead of the change in the
expected inflation at long horizons and, thus, oftarget, the immediate effect of a tightening is
the behavior of long-term interest rates associ-a rise of 14 basis points, and the long-run
ated with the revelation of Federal Reserve in-effect is a rise of 5 basis points. For SPF, the
formation.

We proceed as follows. For each commercial
forecaster, we pool the different forecast hori- 3t specifically, we consider a bond with an interest rate
zons and reestimate the regressions underlyingqual to the average for Cook and Hahn's sample period
Table 8 by nonlinear least squares, Constrainindl974—1979) for that maturity. We assume that the term

) - structure is initially flat at that rate, and that it changes by
the \'s to follow an AR-1 process. That is, the change in the path of expected inflation. We then find

loosely speaking, we fit an AR-1 process to thepow this change affects the price of the bond and, thus, its
estimated\’s in Table 8. Our estimates of the implied yield.
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TABLE 11—ESTIMATED IMPACT OF MONETARY-PoOLICY ACTIONS ON EXPECTED INFLATION AT LONG HORIZONS

100-basis-point change

Forecast Dummy variable in funds-rate target Change in
horizon Treasury
(Years) Blue Chip DRI SPF Blue Chip DRI SPF bond raté
(Percentage points)
3 0.05 0.11 0.21 0.15 0.04 0.15 0.29
5 0.05 0.11 0.21 0.15 0.02 0.15 0.21
7 0.05 0.11 0.21 0.14 0.01 0.15 0.19
10 0.05 0.11 0.21 0.14 0.01 0.15 0.13
20 0.05 0.10 0.21 0.14 —0.00 0.15 0.10

#From Cook and Hahn (1989a, Table 3). These estimates show the effect of a 100-basis-point change in the funds-rate
target on the relevant Treasury bond rate on the day of the change.

estimates suggest virtually no time variation icy actions on expected inflation through the
in the effect on expected inflation. Expected revelation of Federal Reserve information
inflation rises essentially permanently by 15 may account for much of the effect of policy
basis points using the change in the target andactions on long-term rates. In particular, us-
by 21 basis points using the dummy variable.ing either Blue Chip or SPF, this channel
For DRI, the results vary depending on the accounts for a rise of over 10 basis points in
indicator of monetary policy actions used. long-term interest rates in response to a 100-
When policy actions are measured using thebasis-point rise in the funds-rate target. This
change in the funds rate target, the estimatesepresents over half of the overall response of
imply that the impact of a 100-basis-point rise 5-year and 7-year bond rates found by Cook
in the target on expected inflation falls rap- and Hahn, and essentially all of the response
idly from an increase of 82 basis points in the of 10-year and 20-year rates. Because the
current quarter, to essentially no effect two effects of a 100-basis-point rise in the funds-
quarters ahead, to a long-run decrease of Zate target are much less persistent for DRI,
basis points. However, when we use thethe results using the DRI forecasts suggest
dummy variable in place of the change in essentially no impact through this channel.
the target, the results for DRI are similar to However, when we use the dummy variable to
those for the other two forecasters. The esti-measure policy actions, the results for all
mates imply that the immediate effect of a three forecasters suggest that the actions have
policy tightening is a rise of 31 basis points substantial effects on long-term rates.
and that the long-run effect is a rise of 10 These results do not depend on the actions’
basis points. impact on expected inflation at very long hori-
Table 11 reports the effects on interest rateszons. Because Treasury bonds are not pure dis-
on bonds of different maturities through this count bonds, short-term and medium-term
channel. As in Table 9, the final column gives expected inflation are more important to their
Cook and Hahn's estimates of the effect of avalue than long-term expected inflation. For ex-
100-basis-point change in the target on theample, about half of policy actions’ estimated
yield of a Treasury bond of the corresponding impacts on the 20-year bond rate shown in
maturity. For the two cases where the esti-Table 11 stem from their effect on expected
mated impact on expected inflation is essen-inflation over the first six years, and an addi-
tially constant over time, interest rates at all tional quarter of the impacts comes from their
horizons rise by the amount of the rise in effect on expected inflation over the following
expected inflation. For the other four cases,five years. The relative unimportance of very
the estimated impact is a more complicatedlong-term expectations increases the plausibil-
function of the estimated effect on the path of ity of our back-of-the-envelope calculation,
expected inflation. since our estimates of the impact of information
The results indicate that the impact of pol- revelation on expected inflation are surely less
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speculative for the short and medium run thantance of all of these models of asymmetric
for the very long run. information.

Second, an even broader literature is con-
cerned with the possibility of asymmetric infor-
mation in financial markets, and of actions
providing signals of that information. In the

The most important finding of this paper is case of inflation and interest rates, it is easy to
that the Federal Reserve appears to possesdentify a participant that may have additional
information about the future state of the econ-information (the Federal Reserve) and one im-
omy that is not known to market participants. portant set of its actions (changes in its funds-
Our estimates suggest that if they had accessate target). Even more important, the Federal
to the Federal Reserve’s forecasts of inflation,Reserve and commercial inflation forecasts pro-
commercial forecasters would find it nearly vide a potential record of the informed party’s
optimal to discard their forecasts and adoptadditional information. As a result, this setting
the Federal Reserve’s. This information ad- may be particularly fruitful for investigating
vantage appears to exist for real output asthis general class of models. As we have de-
well as for inflation. scribed, in this case there is overwhelming ev-

The existence of this information asymmetry idence of the existence of asymmetric
has important implications for the behavior of information and considerable evidence that ac-
interest rates. The tests discussed above suggesbns provide signals of that information and
that Federal Reserve actions reveal some of itghat those signals are important to the actions’
additional information and forecasters respondeffects. This suggests that asymmetric informa-
by changing their expectations of inflation. As a tion and signaling deserve serious consideration
result, the information revelation associatedin the analysis of financial markets more gen-
with monetary actions can explain why interest erally.
rates at even long horizons rise when the Fed- Finally, a large literature dating back to at
eral Reserve tightens policy. least Christopher A. Sims (1980) and Ben S.

Our finding of substantial asymmetric in- Bernanke and Alan S. Blinder (1992) attempts
formation between the Federal Reserve ando identify the effects of monetary policy by
the public may also have implications for a examining the response of the economy to the
variety of other studies in monetary econom- component of a policy instrument, such as the
ics. First, as mentioned in the introduction, federal funds rate, that is orthogonal to some set
many models of central-bank behavior em- of publicly available information. Our results
phasize the potential importance of an infor- suggests that there is a fundamental problem
mation advantage for the monetary authority. with this approach. The component of monetary
For example, in models with rational expec- policy orthogonal to publicly available informa-
tations and flexible prices, activist monetary tion reflects not just random variations in pol-
policy can stabilize real output only if the icy, but also the Federal Reserve’s responses to
monetary authority has additional information information that it has but the public does not.
about the state of the economy (Sargent andAs a result, the estimates of policy’s effects
Wallace, 1975; Barro, 1976). To give another from this approach are contaminated with the
example, Barro and Gordon (1983), Canzo-effects of the shocks that are causing the
neri (1985), and Cukierman and Meltzer changes in policy. Thus, the existence of a sig-
(1986) argue that in settings where optimal nificant information advantage for the Federal
monetary policy is not dynamically consis- Reserve may have important implications not
tent, asymmetric information between the just for the behavior of interest rates and theo-
monetary authority and the public about the retical analyses of central-bank behavior, but
benefits of expansionary policy has importantfor a wide range of empirical investigations of
implications for the conduct of policy, the monetary policy.
monetary authority’s desire for secrecy, and Our finding of substantial asymmetric in-
the relation between economic conditions andformation between the Federal Reserve and
policy actions. Our results bear on the impor- the public may also have implications for the

IV. Conclusion



456 THE AMERICAN ECONOMIC REVIEW JUNE 2000

debate over Federal Reserve reporting prac- tary Economics January 1976,2(1), pp.
tices. The Federal Reserve could eliminate its  1-32.
information advantage by releasing the GreenBarro, Robert J. and Gordon, David B. “Rules,
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