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from the long and variable lags in monetary policy’s impact on the

cconomy. The full effect of an interest rate change today is not
realized for several quarters, so central bankers must be forward-looking,.
Yet, it is difficult enough to interpret how the economy is doing now, let
alone forecast how it will be performing one year hence. This uncertainty
hinders the ability of policymakers to offset future fluctuations with
current actions. Even so, the lags leave central bankers no choice but to
react to their expectations about the future. This article examines the
extent to which the Federal Open Market Committee (FOMC) reacts to
forward-looking data. It is shown that the FOMC does look into the
future, basing its decisions on expectations about the economy at least as
far as a year away.

How forward-looking policymakers should be depends both on how
long it takes for monetary policy to affect the economy and on the level
of uncertainty about the economy’s future performance. To estimate the
lags associated with monetary policy requires a model of the monetary
transmission mechanism, Monetary policy influences the economy
through several channels; the relative importance of each channel will
help determine how quickly changes in policy affect the economy. Most
macro models have a majority of the effect occurring within three to six
quarters. How quickly uncertainty escalates as the forecast horizon
expands also helps determine how forward-looking the Fed should be.
This rising uncertainty, along with uncertainty over when monetary
policy takes effect, makes the determination of the optimal horizon more
complicated than simply looking ahead three to six quarters. For this
reason, this article examines not only the degree to which the FOMC is
forward-looking, but also whether the FOMC's forecast horizon depends
on the relative uncertainty associated with the different forecast horizons.
It finds that the FOMC tends to rely more on the short-term outlook as
the long-term forecast becomes relatively more uncertain.

Tlle most difficult problem facing monetary policymakers results



The article begins by describing the data used to
examine policy actions. Estimation of the determi-
nants of both the FOMC's policy votes and changes in
the federal funds rate is then performed. Both votes
and changes in the federal funds rate are shown to
depend on current, lagged, and one-quarter-ahead
forecasted variables. The analysis is then extended to
include horizons out to four quarters ahead. The
evidence suggests that the FOMC looks at least one
year forward. Finally, the effects of forecast uncer-
tainty on the farsightedness of the FOMC are ana-
lyzed. It is found that the FOMC's reaction to the
different forecast horizons depends on the relative
uncertainty across these horizons, which can change
over time. A conclusion follows.

I. The Data

The behavior of the FOMC has been explored in
several different ways: by using the minutes of its
meetings to capture broad movements in policy direc-
tion, as in Remer and Romer (1989); by examining the
minutes to capture the exact votes at each meeting, as
in Tootell (1991a, 1991b, 1996), Belden (1989), and
Chappell, Havrilesky, and McGregor (1993); and by
examining the movement of the assumed instrument
of Fed policy, as in McNees (1986, 1992), Alesina and
Sachs (1988), Havrilesky (1987}, and a host of others.
The last approach, explaining the movements of either
the money supply or the federal funds rate with
variables representing the current state of the econ-
omy, is the most common.

One major drawback to the reaction function
approach is the uncertainty surrounding the FOMC's
instrument, If the researcher examines the incorrect
instrument, then all subsequent conclusions about the
determinants of FOMC behavior are invalid. For this
reason, the current study emphasizes analysis of the
policy votes of the FOMC. Concerns about studying
the wrong instrument are avoided by examining votes,
since no matter which instrument is used, the vote
captures the FOMC's desire to change that instrument.

Each member's policy vote is found in the min-
utes of the FOMC meetings. The directive at the end of
the minutes describes the policy action taken; it dic-
tates either tighter, looser, or constant policy.! All 12

! All these votes are examined given the state of the economy,
Thus, if the economy fell into recession and e FOMC decided to do
nothing, the policy may be “tight” relative to how the FOMC
behaved in the past, but the acton is sl a no change.
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Tabla 1

Definitions of Variables

L Lagged growth rate of real GDP

o1 1-fuarter-ahead forecast of real GOF growth In the

Green Book
aH1 Forecast of real GDP growth over the next 6 manths

aH2 Forecast of real GDP growth over the 6 months
starting & months from now

LR Lagged inflation rate (lag of the 3-manth growth of
core CPI)

1 1-gquartar-ahaead forecast of the inflation rate® in the
Green Book

FH1 Forecast of inflation over the next & maonths
PH2 Forecast of inflation over the 6 maonths starting

6 months from now
LRL Lag of the civian unamployment rate
M Lagged 3-month moving average of M1 growth

"The core Consumer Price Index is used back 1o 1979, Prior to ihal,
changge in the implicit price dofiator =5 osod,

members of the FOMC vote on the policy action taken
at each meeting. The desired policy of any vote against
the action is clear from the reasons given for the
dissent. Thus, at every meeting each member’s desired
policy move is recorded,

Both FOMC votes and changes in the federal
funds rate are estimated as functions of economic data
known at the time of the meeting and of forecasts of
the future course of the economy. Before every FOMC
meeting the staff at the Federal Reserve Board prepare
a detailed outlook for the economy. This forecast and
a discussion of its key elements are compiled in a
green book, and circulated to every member of the
FOMC. (Data in this “Green Book” are made available
to the public with a five-year lag.) The forecast is
broken down by quarter and goes out one to two years
into the future. The projected variables include GNP
and its major components, the unemployment rate,
and a variety of inflation measures. The forecasts
contained in the Green Book do not necessarily repre-
sent the views of the FOMC, but they are probably the
best available instruments for the expectations of the
FOMC members.

Table 1 provides a list of the independent vari-
ables used in this study. When examining the for-
ward-looking nature of the FOMC, the quarterly fore-
casts are combined into six-month intervals in order to
smooth out some of the noise inherent in quarterly
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numbers. Further, only two six-month horizons are
included at any one time, since the Green Book did not
consistently contain forecasts more than one year out
in the early part of the sample. Because the Green
Book is available to the public with a five-year lag and
it did not include forecasts of many of the important
variables before 1965, the sample is restricted to the
years 1965 to 1991, The results of the estimation are
provided in the next section.

II. Traditional Reaction and Voting
Funclions

Most previous empirical models of the determi-
nants of monetary policy have modeled Fed behavior
as backward-looking. Columns (1) and (4) of Table 2
present the coefficient estimates for voting and reac-
tion functions when only lagged variables are in-
cluded. The estimated voting function presented in
column (1) takes the form

P'la_\;JlirmfP.‘\'lr{'Jmn_w e
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In this model, the probability of tightening and loos-
ening relative to maintaining current policy un-
changed depends on last quarter’s GNP growth, AQ,_;
the recent inflation experience, AP, ;; the recent
growth of the money supply, AM, ; and the level of
the unemployment rate, UR, ,.* Note that money may
be important, independent of last period’s nominal
GNP growth, because of its potential as an indicator of
future inflation or future nominal GNP growth; if so,
the inflation and output variables may appear less
important than they in fact are.

Since the voting variable is trichotomous—to
tighten policy, loosen it, or leave it unchanged—a
multinomial logit is estimated. This procedure pro-
duces different sets of coefficients for the tighten and
the loosen probabilities, as the variables have different
effects on the two voting probabilities. The top panel

* Recent inflation is defined as the increase in the CPlLexcluding
food and energy over the previous three months. M1 growth over
the previous three months is te lagged money variable, And the
most recent unemployment rate and growth rate of GNI" known
before the meeting are used.
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of the table provides the coefficients estimated for the
probability of tightening, and the bottom panel pro-
vides the coefficient estimates for the probability of
loosening.?

All the coefficients have the expected signs. The
FOMC is more likely to tighten and less likely to
loosen policy when the economy is growing rapidly,
when inflation is high, when the money supply
growth is fast, or when the unemployment rate is low.
Only the coefficient on lagged unemployment for
loosening is not statistically significant at the 5 percent
level, The estimated coefficients in column (1) show
that the backward-looking economic variables do
have the expected effect on FOMC behavior.

Column (4) of Table 2 presents the coefficients
estimated from the more traditional Fed reaction func-
tion. The change in the federal funds rate, AR, de-
pends on the same backward-looking economic vari-
ables as in the voting function,

I.‘ER‘ = + {I;nﬁ.Q‘_g + {I]aﬁ.P‘_| + Q{EM,I_]
+ LI!;UR,_1 + Ej. {2}

The variables generally have the expected effect on the
change in the federal funds rate. The FOMC tends to
increase the federal funds rate when money growth is
high, the unemployment rate is low, and output is
growing rapidly. Only the coefficient on lagged infla-
tion is not statistically significant beyond the 5 percent
level, This result is consistent with previous work on
reaction functions; backward-looking real variables
tend to be significant, but lags of inflation are not. The
insignificance of lagged inflation, however, could be
due to the inclusion of lagged money; the FOMC
should react to expectations of future inflation, and
past money growth may be viewed as a better predic-
tor of future inflation than past inflation.

This brings us to the central point: Since monetary
policy affects the economy with a lag, the Fed should
be reacting to the expected future values of these
variables. Certainly current expectations about the
future path of a variable depend on past values of that
variable, but forecasts are likely to be better indicators
of the variable’s future value than its latest realization.
Columns (2) and (5) of Table 2 replace the backward-
looking data on inflation and output growth with the
one-quarter-ahead forecast of the variables from the
Green Book. Variants of this specification have ap-

¥ The model is identified by normalizing the coefficients on a no
change vote to zero—the probabilities of both loosening and tight-
ening are estimated relative to the probability of no change.
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Tabla 2
Historic Voting and Reaction Functions

Logit Estimations of FOMGC Voting Reaction Functions
(1) 12 (3 ) (5) (6}
Lagged Data and Lagged Data and
Lagged 102 Ahead 10 Ahead Lagged 1Q Ahead 10 Ahead
Dala Forecasts Forecasts Deta Forecasts Forecasts
Dependent Variable: Vota for Tightaning Dependent Variahla: Changa in Fed Funds Fate
c —1.22 =176 —1.74 —. 2 e =13
(—B.48) {—8.62) (—B.23) {—.18) {—.52) (~1.08)
LG 09 05 02 006
(6.56) (3.05) (2.23) (.52)
o1 A3 02 03 03
(7.89) (3.96) (3.28) (2.48)
LP 08 -.07 03 02
{2.87) (=1.78) {1.37) (.71)
F1 19 .23 03 03
(B.23) {7.51) (2.25) (1.38)
LIRL =20 =28 —.24 —-.04 =105 —.05
(=6.22) (-8.0) (733 {(-2.22) (—2.59) (~2.64)
M A0 A1 A0 0z 02 02
(8.38) (8.61) {8.56) 3.13) (3.45) {3.33)
Wole for Loosening
c =.41 —.005 18
(—2.05) (—.02) (.85}
La i =¥l
(—=8.37) (—B.42)
ol =15 —.09
(=8.41) {—4.55)
EE =1 =01
{—3.42) (~—.31)
Fi =18 =21
{—8.07) (=5.62)
LIRL 06 Ay 0
(1.68) (3.26) (3.08)
%] —.0R =10 —08
(—5.66) {—7.24) (=61
Cosenvations 3077 S077T 3077 268 283 268
Log-Likelihood =2745.9 27107 —ZB78.68 —181.5 —178.3 ; =1779

peared in Tootell (1991a, 1991b, and 1996) and McNees
(1986 and 1992). Money growth remains lagged be-
cause the Green Book does not include money growth
torecasts. The unemployment rate also remains lagged
in this specification because the forecasted change in
GNP and the forecasted change in the unemployment
rate are so collinear; given Okun’s law, knowing the
current unemployment rate and the forecasted change

52 [|anuary/February 1997

in GNF all but proeduces the unemployment rate
forecast.*
All the coefficients in this more forward-looking

P Okun's law is, in reality, not a law, but the relationship
between GDP growth and changes in the unemployment rate is
strong enough to produce serious collinearity between the fore-
casted change in unemployment and the real GNP growth forecast.
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model, presented in columns (2) and (5), are signifi-
cant and correctly signed. In the voting function, the
lagged unemployment rate is now significant in ex-
plaining both the probability of voting to tighten
policy and the probability of voting to loosen palicy.
In the reaction function, all the forecasted variables are
significant, including that for inflation. Using the
expectations of future inflation and growth also sig-
nificantly increases the explanatory power of both the
voting and the reaction functions.

The FOMC is more likely to
tighten and less likely to loosen
policy when the economy is
growing rapidly, when inflation is
high, when the money supply
growth is fast, or when the
unemployment rate is low.

Columns (3} and (6) of Table 2 examine whether
the significance of the forecasted variables is due to
their collinearity with the backward-looking variables.
Both forward- and backward-looking variables are
examined. The inflation forecast dominates the lagged
inflation variable in both the voting and the reaction
functions; the coefficient on lagged inflation is either
insignificant or incorrectly signed, while the coefficient
on the inflation forecast is always significant and
correctly signed. The coefficient on the output forecast
also is always correctly signed and statistically signif-
icant. Certainly, the inflation forecast dominates the
lagged inflation, suggesting that collinearity between
lagged and forecasted inflation is not causing the
significance of the inflation forecast.

However, in the voting function both the lagged
and forecasted growth rates of real GNP are impor-
tant. The result suggests that the FOMC is both
backward- and forward-looking. The apparent rear
vision on the part of the FOMC could simply be an
artifact of using only the one-quarter-ahead forecast;
the near-term forecast may fail to capture all that the
FOMC believes is important in determining the future
course of the economy. Looking at both the one-
quarter-ahead forecast of real GNP growth and its last
known value may capture dynamics relevant to pol-
icy. In other words, both forward-looking and back-
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ward-looking real growth may be significant, because
GNP growth over more than a quarter is important.

I11. Longer Horizons

Although the voting and reaction functions esti-
mated in columns (2),(3),(5), and (6) of Table 2 are
consistent with many in the literature, including those
in Tootell (1991a, b and 1996) and McNees (1986,
1992), the one-quarter-ahead forecast alone is not
necessarily a good indicator of where the economy is
going. This section examines the reaction of the FOMC
to forecast horizons that are more relevant to mone-
tary policy; specifically, horizons that are further out
and cover more than one quarter are analyzed. The
furthest horizon investigated here is one year ahead,
since forecasts beyond one year were not always given
in the earlier Green Books. Also, since the FOMC does
not attempt to affect the economy quarter by quarter
but over a longer period, the forecast growth in output
and inflation over the first six months following an
FOMC meeting and the forecast growth over the
subsequent six months are included as explanatory
variables.® This specification simultaneously examines
whether the FOMC looks far in the future and whether
it reacts to the general movement of the economy over
time rather than reacting to quarterly noise.

The results are presented in Table 3. Columns (1)
and (4) repeat the base specification from columns (3)
and (6) of Table 2, except that lagged inflation has
been omitted.® Columns (2) and (5) present the coef-
ficients from a model when the one-quarter-ahead
forecasts of real growth and inflation are replaced by
forecasts of these variables over six months, Using the
forecast of the next six months significantly improves
the voting equation’s performance. Both the output
forecast and the inflation forecast have a larger and
more significant effect on FOMC voting when the
six-month forecast is included. A likelihood ratio test
strongly rejects the probability that the added quar-
ter's forecast should be omitted. The results for the
reaction function are qualitatively similar but not as
strong. The data clearly indicate that the FOMUC looks
at least two quarters ahead when formulating policy.

* The exact number of months ahead of the date of the meeting
Uar‘ijes, depending on how late in the current quarter the forecast is
made,

“ The lagged inflabion rate is omitted because it was always
insignificant or incorrectly signed. Note also that the number of
ohservations is smaller, since this equation will be compared to
equations over the sample where longer-horizon forecasts were
available.
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Table 3

Voting and Reaction Functions with Longer-Term Horizons

Logit Estimations of FOMG Vating

Reactich Functions

(1} (2 i3 (4) 5 (5]
Lagged Data Lagged Data Langed Data and Lagged Data Lagguci Data Lagged Data and
and 10 Ahead  and 20 Ahead 1 ¥ear Ahaad and 101 Ahead  and 20 Ahead 1 Year Ahead
Forecasts Forecasts Forecasts Forecasis Forecasts Forecasts
Dependent Variabla: Vota for Tightaning Dependent Variable: Change in Fed Funds Rale
G -1.37 -1.76 —2.07 —.24 =] =37
(—4.65) (=5.64) [—6.26) [—1.32) (—1.66) (—1.94)
LC 05 03 .04 004 =002 004
(2.62) (1.41) (2.04) (33 (—.14) (.32)
@ 06 08
=70 (2.42)
1 A6 R 05 02
(5.08) (.38] (2.78) (.80)
Hz 27 fos]
(6.00) [2.35)
P1 18 04
(7.37) 12.31)
PH1 28 =04 05 05
(8,86 (—.50) (2.73) (1.08)
PH2 AT L2
(5.26) [.48)
URL =30 =35 =49 =04 -5 - 07
(=718 (=7.82) (—9.09) (—1.89 (—1.97) (—2.78)
M Ad JH 10 03 03 05
(8.37) (8.53) (7.900 (3.48) (3.48) [2.04)
Vaote for Loosening
c B3 88 1.24
(2.28) {3.36) (4.14)
Lo =2 =00 =07
{(—=7.01) {(—4.87) (=3.41)
N =05
(—2.44)
CiH1 -.14 i
(—4.60) {—4.84)
oH2 07
{1.50)
P1 =219
(—B.04)
FH1 —.27 08
{=7.06) {1.08)
PHZ2 =43
(=4.81)
LRL —.0m 03 02
{—.03) (.83) [.54)
fl —.06 =06 =08
(—4.50) (—4.61) (—5.28)
Observalions 2423 2423 2423 212 212 212
Log-Likehood —2125.5 ; =088.6 —2054.8 =151:8 —150.9 —147.9
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Still, monetary policy has little effect on the econ-
omy even after two quarters. Columns (3) and (6)
present equations that include the forecasts of both the
next half year and the subsequent half year. Thus, the
effect on monetary policy of forecasts at horizons that
are clearly relevant for monetary policy are now
estimated.

The evidence suggests that the FOMC does tend
to look at forecasts as far as one year forward when
determining monetary policy. The voting function
indicates that the FOMC is very farsighted when it
comes to inflation. The probabilities of tightening and
loosening react much more strongly to the out-term
inflation forecast than to the forecast of inflation over
the next six months; both coefficients on the out-term
inflation forecast are statistically significant and cor-
rectly signed, while neither of the coefficients on the
near-term inflation forecast is significant. The out-term
forecast for real output growth also significantly af-
fects the probability that the FOMC will tighten policy.
Again, the inclusion of the out-half forecasts improves
the predictive power of the equations.” Results from
the voting function strongly support a conclusion that
FOMC members look as far as one year ahead.

Estimates of the reaction function are consistent
with these findings. The out-term forecast of output
growth dominates the near-term forecast. However,
neither the near-term nor the out-term inflation fore-
cast is statistically significant, although if either fore-
cast is included alone, its coefficient is significant and
correctly signed. The .92 correlation between the two
inflation forecasts could explain the apparent insignif-
icance of both inflation horizons in the reaction func-
tion. On the other hand, collinearity between the
forecast horizons could also explain the significance of
the out-term forecasts in the voling function; the
out-term inflation forecast may appear important only
because it is highly correlated with the near-term
outlook® Unless the forecasts vary sufficiently over
the different horizons, the estimation results may be
an artifact of the forecasting process rather than the
product of any true farsightedness. Collinearity
should be less of a problem for the real out-term and

7 The lag-likelihood ratio that the coefficients on the out-term
farecast horizon for inflation and real growth are zero is 87.5 for the
voting function. The log-likelithood ratio is distributed as a 3 with
4 degrees of freedom; its critical value is equal to 111 at the 5
percent level.

# The voting function may be picking up the distinction more
effectively because the power of the test is higher with the larger
sample size. An alternative explanation is that many of the FOMC
dissents, which are not translated into changes in the Fed's instru-
ment, occur becavuse of the long-term inflation forecast.
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near-term GNP forecasts because their correlation is
much lower, around 0.71.

Table 4 examines the potential effect of the col-
linearity of the forecasts by analyzing those observa-
tions where there is a large difference between the
near-term and out-term inflation or output forecasts.
The estimation in column (1) allows the coefficients on
the two horizons to differ between periods when
collinearity between the forecast horizons could be a
problem and periods when it should not be a problem.
Specifically, a variable equal to one when the infla-
tion forecast changes significantly over the two
forecast horizons is interacted with the two inflation
forecasts. The same is done with the forecasts of real
output. If the out-term forecasts have a larger effect
when the differences are large, then collinearity is
not the explanation for the significance of the out-
term forecasts.

The data clearly indicate that the
FOMC looks at least two quarters
ahead when formulating policy
and suggest that members
tend to look at forecasts as
far as one year forward.

The results suggest that collinearity is not the
explanation for the importance of the out-term output
forecasts. The interaction terms on the real output
forecasts reveal that for both tightening and loosening,
when big divergences occurred in the real growth
forecast across the two horizons, the FOMC shifted its
attention toward the longer-term forecast horizon. It is
these times that provide the correct sign and statistical
significance to the coefficients for the out-term output
forecasts. In short, when the two output forecasts were
less correlated, the FOMC more clearly reacted to the
longer-term forecast,

The results for inflation are less clear, The inter-
active terms suggest that, for the probability of tight-
ening, the correct sign and significance of the long-
term inflation forecast occur at times when the two
forecasts are similar, not dissimilar. However, for the
probability of loosening, the coefficients imply that the
farsightedness is no different in cases with large dif-
ferences in the forecast than in cases where the fore-

New England Ecomomic Review 55



Tahla 4
Collinearity of the Forecasts

Logit Estimations of FOMC Vating Reaction Functions
(1) (2} (3] 53] (=) ]
Large Large Changes  Large Changes Large Large Changes  Large Changes
Changesin  * “in Quiput in Inflation Changes in in Qulput in Infiation
Forecasts Forecast Forecast Forecasis Forecast Forécast
Depandant Varabla: Vate for Tightening Dapandant Variable: Change in Fed Funds Hate
G —240 —10.54 —.08 — 37 85 il
[(—7.19) {—5.29) {—.08) {—1.98) (~1.0} (—1.27)
La 04 — a5 =l —,004 = 02 -.04
{2.02) {=4.01) {—2.44) (=34} (—.26) (=1.38)
QH1 A0 weh =10 A0 - 002 -.03
(6.48) (2.48) {—=1.27) (2.62) {=.02) [—.51)
QH2 =16 G0 a0 —.02 T A8
{—2.37) {4.15) [2.41) {—.55) {1.81) {2.44)
Added effect of GH1 when -50 ~.08
forecast change is large (—-7.76) i j-:-_-.- (=2.01)
Added effect of QH2 when 50k 13
forecast change is lare 765 (3.14)
PH1 =20 1.57 =02 = 05 08 —-.14
{—1.58} {5.08) {=11] (=72} .48 (—1.08)
PHZ 57 =53 A6 A2 -1 29
{4.76) [—2.09) {.54) i1.58) (—.08) {1.84)
Added effect of PH1 when ] 3
forecast change is large (2.69) (1.15)
Added effect of PHZ when =1.03 =13
forecast change is large (=292 (=1.00)
LIAL — 46 5 -.52 =07 —.08 -.10
(—B.7T) (—1.87) (—4.30) {—2.68) i—-68) (—1.44)
M a1 20 g4 03 .05 A
{8.02) 4.10) (2.75) (2.69) {1.45) (3.30)
Vote for Loosening
L5 1.81 1.86 252
{5.41) (.08) (2.18)
L0 —.06 =11 -1
(—3.06) (—1.58) (=2.58)
QH1 -85 ¢ -.08 -.10
(~8.58) 0 (~-75) (=1.52)
aHz 29 SERE . —.15 =37
@420 L (—1.08) (-3.82)
Added eflact of QH1 whan 06
forecast change s large [.B3)
Added effect of QHZ when - .35
forecast change s large (=5.05)

casts are similar. Collinearity is not driving the impor-
tance of the out-term inflation forecast when
estimating the probability of loosening, but when
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estimating the probability of tightening it appears
partially responsible for the importance of the out-
term inflation forecast.
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Tabla 4 continued
Collinearity of the Forecasts

Logit Estimations of FOMC Vating Feaction Functions
(1) 2 13) 4 () (6]
|args Large Changes  Large Changes Large Large Changes  Large Changes
Changes in in Output in Inflation Changes in in Cutput in Inflation
Forecasts Forecast Forecast Forecasts Foracast Forecast

Vote for Loosaning (cont.)
PH1 - 21 A4 A1

(=1.61) (2.45) (1.80)
PH2 =25 —.B8 20

—(1.20) (—2.62) (-3.72)
Added eflect of PFH1 when 10

forecast change is arge {.48)
Added effiect of PH2 when 03 -
forecast changa is karge (11}
URL ~.004 -5 - .03 ':;;:d
(—09) (—.34) (—-35) ite

M -.08 ~.11 .03 o

(—5.49) (—1.93) (.76) oH
Obsarvations 2423 ara 438 e az 38
Log-Likelihood =1876.8 =2734 —363.6 —141.6 —324.0 —25.8

Columns (2) and (3) approach the problem differ-
ently. The veting functions are estimated separately
over the sample where large differences exist between
the near-term and out-term forecasts. Column (2)
examines the part of the sample where the forecast of
real output growth diverges significantly between the
bwo horizons. Even though the sample size is much
smaller, the coefficients on the real output forecast in
the out-term are still correctly signed and statistically
significant at the 1 percent level for the probability of
tightening. The coefficient on the out-term forecast is
correctly signed but not significant for the probability
of loesening. The out-term is also economically signif-
icant, as both the out-term coefficients are larger,
absolutely, than the near-term counterparts.

Column (3) presents the coefficients produced
when the specification is estimated over the part of the
sample with significant differences between the two
inflation forecasts. The coefficient on the out-term
inflation forecast is significant and correctly signed for
the probability of loosening. Thus, there is fairly
strong evidence that the importance of the out-term
inflation forecast in the full sample is not due simply
to its collinearity with the near-term forecast.

January/February 1997

The results from the reaction functions are basi-
cally the same. The interactive terms in column (4)
reveal that the FOMC reacts more strongly to the
out-term forecast of output when it is very different
from the near-term forecast. No difference is found in
the FOMC reaction to the inflation forecast horizon
when the near and out-term inflation forecasts differ.
Estimates of the reaction function over the subsample
where the difference between the two real output
forecasts is large, shown in column (5), tend to rein-
force the importance of the out-term forecast when the
real output forecasts differ, while column (6) reveals
the importance of the out-term inflation forecast when
the inflation forecasts differ significantly across the
two horizons.

The FOMC does appear to be farsighted in mak-
ing policy. The significance of the out-term forecasts in
predicting FOMC behavior is not due simply to the
collinearity between the near-term and the out-term
projections. The out-term forecasts have the predicted
effect on FOMC behavior even when the forecast
changes significantly over the two horizons. The effect
is seen more clearly for real output growth than for
inflation because the inflation forecasts are more
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Table 5
Horizon Changes After 1979

Muttinomial Logit Estimations of FOMG Vating

() (5
Full Sampla: Full Sample:
(1 (2 (3) Harizon Interaction Interaction Varakbies
Full Sampla Post-1979 Pre-1979 Variabies for All Varisbles
Dapandant Variabla: Viate for Tightening

—-2.07 —5.84 —1.21 ~2.40 —1.a1

(=6.26) {—7.04) (—2.77) (—6.50) (=277

Post 1974 —4.53
(—5.19)

LG .04 .04 - .03 —i01
(2.04) (1.04) (=55} (1.70) (—.55)

Added affact of LO O
post 1879 1.17)

-1 i) | 08 dzfe 01 07
(.38 [.B4) (1.23) [.20) {1.23)

CiHz 2T a7 63 20 B3
(5.00) {4.07) (6.97) {4.75) {6.97)
Ardced efiact of QHA A2 =004
post 1878 1.71) {=.04)
Added efiect of OH2 16 - .26
post 1979 (2.02) (—2.07)

FH1 —.04 —23 - 02 — .05 - (2
{—.50) {=1.64) (—.18) {—.49) (—.18)

PHEZ AT T2 a6 63 96
(5.26) {4.54) {5.90) (5.19) {5.90)

Addad efiect of PH1 18 -2
post 1973 [.26) (=1.12)

Added eflect of PH2 —. 258 -.24
post 1979 (—1.33) {~1.04)
URL — .49 .04 —1.40 =58 —1.40
(—9.00) {.54) (—0.086) {-8.52) (—9.06)

Addad efisct of LIRL 1,44
post 1978 {B.68)

M A0 .04 A8 10 18
(7.50) (2.24) (6.22) (7.28) (5.22)

Added afect of M S
post 1979 (—3.82)

highly collinear. In general, the evidence indicates
significant farsightedness on the part of the FOMC.

IV. Constancy over Time

The FOMC appears to be farsighted now, but it
was accused of being too nearsighted in the 1960s and
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1970s. This section considers just how farsighted the
FOMC was in the earlier period.

Determining whether a structural change in the
FOMC’s behavior occurred is problematic. One ap-
proach is to be completely agnostic, allowing the data
to uncover any structural break. Alternatively, a prior
belief about when a possible break might have oc-
curred can be imposed and its validity tested. Since
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Table 5 continued

Horizon Changes After 1979

Multinemial Legit Estimations af FOMC Voting

(4) [is]
Full Sample: Full Sample;
(1) (2) 3) Harizon Interaction Interaction Varables
Fuill Samgpile Post-1979 Pre-1979 Variables for Al Variables
Wate for Loosening
G 1.24 5.00 B5 1.43 B85
(4.14) (6.05) (1.79) (4.63) {1.79)
Post 1878 4.35
(4.83)
L =07 07 =09 =05 -.08
(=3.41) (1.48) (=3.68) (=2.66) (—3.68)
Added effect of LO A5
post 1979 {2.98)
QH1 =i =57 - 18 -.20 -19
(—4.84) (—6.38) (—3.75) [—&.27) (—3.75)
aH2 iy ril -34 -2 =03 - .24
{1.58) {—3.66) (—3.04) [—.48) (~3.04)
Added effect of OH1 -0 -.38
post 1979 (—1.54) {—3.75)
Addad effect of QH2 —.26 =10
post 1979 (—3.59) (—.B80)
PH1 0B =06 =03 L2 =03
{1.08) (=.34) (—20) (15) (=.20)
PH2 =43 —.76 =B - 61 —.82
[—4.81) (—4.32) (—=4.30) (—3.63) (—4.30)
Added efiect of PH1 — 46 - 02
post 1979 (=22 {=.10)
Added efflect of PHZ a5 07
post 1979 {2.02) (.26}
LIRL 02 =05 il 28 |
(.54} (=.67) 16G.35) (4.75) {6.35)
Added efiect of URL - 7T
post 1979 = t'- 52)
M =08 = —.04 7 —.04
(=5.28) (—2.43) (—.95) (—4.36) (—.95)
Addad efiect of M -
post 1979 (—23)
Obeervations 2423 1125 1288 2423 2423
IﬂUkﬁihDDd —2054.8 ~B7T.2 =1040.4 =2010.3 -1917.68

the behavior of the FOMC has a potentially clear
breaking point, when it changed its operating proce-
dures in October of 1979, this paper takes the latter
approach. This date has the added benefit of splitting
the sample roughly in half.
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The first three columns of Table 5 examine the
stability of all the coefficients across the two sub-
samples. Because splitting the sample decreased the
number of observations for each estimation, only the
results of the voting functions are shown; however,
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the reaction function produces similar findings. The
first column provides the coefficients from the base
regression over the entire sample, while the second
and third columns present the coefficients from sepa-
rate regressions over the pre- and post-1979 periods. A
simple log-likelihood ratio test rejects the hypothesis
that the two groups of coefficients are identical across
the two periods.® Some element, or elements, of
FOMC behavior appear to have changed.

All in all, the evidence does not
suggest that the FOMC was any
less forward-looking in the pre-
1979 period.

Such a broad test does not, however, reveal the
nature of the change. The FOMC may have become
more farsighted, or it could have decided to care more
or less about a particular variable in the voting func-
tion. Column (4) examines the first hypothesis. The
coefficients are presented from a regression that covers
the entire sample but allows the coefficients on the
out- and near-term horizon variables to differ between
the two periods. If the FOMC became more forward-
looking after 1979, then the coefficients on the out-
term forecasts will be statistically significant and of the
sign that the variable in general should be.1

The coefficients measuring the added effect on
FOMC voting of the near- and out-term forecasts of
real output growth since 1979 do suggest that the
FOMC became slightly more forward-looking after
1979. The effect of the out-term forecast horizon for
real GNP growth on FOMC voting, for both tightening
and loosening, increases significantly in the second
half of the sample. The coefficients for the inflation
forecasts tell a slightly different story. Although the
evidence suggests that the FOMC approached the
inflation forecasts the same way throughout the sam-
ple when deciding to tighten, it became slightly less
forward-looking about inflation when deciding to
loosen. Thus, the evidence is not clear about whether

* The log-likelihond ratio is 274, far greater than the critical
value of the ¥ with 16 degrees of freedom of 288,

" MNote that adding the coefficient for a given variable est-
mated over the whole sample to the coefficient for the added cffect
of that given variable over the post-1979 sample provides the total
post-1979 effect of that variable,
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the FOMC became more forward-looking, in general,
after 1979.

The way the FOMC reacted to some of the back-
ward-looking variables may also have changed across
the two periods. The final column in Table 4 allows all
the coefficients to differ in the post-1979 sample. The
evidence no longer supports more farsighted behavior
in the later part of the sample. In fact, the FOMC
appears to have become, if anything, slightly less
forward-looking when reacting to real output. The
coefficients in column (5) show no evidence of a
change in farsightedness when dealing with inflation.
In contrast, the FOMC has reacted far differently to the
unemployment rate in the post-1979 era. The total
effect of the unemployment rate on FOMC voting after
1979 is the sum of the coefficient on the unemploy-
ment rate and the coefficient on the added effect of the
unemployment rate after 1979, and together the coef-
ficient estimates provide strong evidence that the
unemployment rate has become much less important
since 1979, The reduced influence of the unemploy-
ment rate could, for example, be due to less certainty
about what unemployment rate to target or lo a
greater concern for deviations from trend growth in
GNP, All in all, however, the evidence does not
suggest that the FOMC was any less forward-looking
in the pre-1979 period.

V. The FOMC's Reaction to Forecast
Uncertainty

The relative importance of these different forecast
horizons should depend on two key factors. First, the
effectiveness of monetary policy over those different
horizons is important. The faster (more slowly) mon-
etary policy affects the economy, the more (less) im-
portant the near-term forecast will be. Second, the
relative uncertainty surrounding the different forecast
horizons should affect the way the FOMC reacts to
them. One would expect uncertainty about the out-
term forecast to be greater than the uncertainty sur-
rounding the near-term forecast. And, in fact, compar-
ing the accuracy of the forecasts supports this
hypothesis; the root mean squared error is roughly 20
percent lower for the near-term forecast of output
growth over the sample examined in this paper. The
higher the mean uncertainty surrounding the out-term
forecast relative to the near-term forecast, the more the
FOMC should, in general, react to the near-term
forecast. This section attempts to examine the effects of
this uncertainty.
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An increase in the absolute level of uncertainty
across both near and far horizons should have a
different effect on the FOMC than an increase in the
relative uncertainty between the two different hori-
zons. The more uncertain the FOMC is about both
forecast horizons, the less it will react to either. Rising
uncertainty about the entire forecast will tend to
increase the chances that the FOMC does nothing;
when the signal-to-noise ratio rises, the FOMC re-
sponds less strongly. On the other hand, when the
relative level of uncertainty between the two horizons
rises or falls, the FOMC should react to the more
certain forecast. If, for example, the FOMC became
more uncertain about its long-term forecast without
increasing the uncertainty about its near-term outlook,
then the optimal response would be to rely more
heavily on the near-term forecast. Thus, the relative
reaction to the two horizons should depend on the
current profile of forecast uncertainty.

Finding a good measure of either type of forecast
uncertainty is difficult. Board staff rarely provide a
guantifiable measure of the uncertainty of the forecast,
let alone the uncertainty surrounding various hori-
zons of the forecast; thus, an alternative source for this
measure must be found. The Survey of Professional
Forecasters (SI’F), collected by the Federal Reserve
Bank of Philadelphia, is the best candidate. This sur-
vey asks a sample of forecasters for their best guess of
inflation and real output growth for the current and
the next calendar years and for the odds they associate
with specific deviations around these forecasts. The
higher the probability the forecasters assign to the
economy deviating significantly from their best guess,
the higher is the uncertainty surrounding the forecast.
The survey is conducted once a quarter. A more
complete discussion of the survey can be found in
McNees (1994) and Croushore (1993).

Specifically, the forecast uncertainty is calculated
by aggregating the surveyed forecasters’ stated prob-
ability distributions for inflation and real growth. The
standard deviation of this aggregate distribution is
then used as the measure of uncertainty. McNees
(1994) shows that this aggregate distribution accu-
rately captures the actual probability distribution and
is, thus, a good measure for the uncertainty surround-
ing the forecast.

The way the SPF is collected presents several
problems with using this measure of uncertainty for
this study, however, First, the FOMC meets, and the
Green Book forecasts are prepared, more frequently
than the SPF is conducted. The votes and the Green
Book forecasts occur monthly until 1980 and every six
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weeks since, while the uncertainty measure from the
SPF changes only once a quarter. To accommodate
these different frequencies, the last known measure
of the uncertainty level is repeated through the
quarter.”

Several other problems arise from the lack of
coincidence between the horizons covered by the
Green Book forecasts and the periods encompassed by
the SPF uncertainty measures. Obviously, the calendar
year uncertainty measures do not line up exactly with
the Green Book forecast horizons; not much can be
done about this problem, although some different

The more uncertain the FOMC is
about both forecast horizons, the
less it will react to either.

approaches will be examined here. Not so obvious is
the fact that the current-year forecast uncertainty from
the SPF will depend both on the general level of
uncertainty and on how late in the year the survey
oceurs, As the survey date gets later in the year, the
current-year forecast will include known values for
inflation and output from the earlier part of the
current year; thus, measured uncertainty should, and
does, decline as the year progresses. The uncertainty
measure, therefore, must be standardized for the time
of year. The standardization is performed here by
calculating the average uncertainty level for both the
current and the out-year's forecasts across the years
examined, given the quarter in which the survey was
conducted. The deviation of the uncertainty measure
from its mean level for all the surveys conducted at the
same time of the year is used in this study. This
measure of relative uncertainty should take account of
the differences in knowledge across the course of the
year.

Finally, the length of the survey sample is also
problematic. The constructed uncertainty measures
for both the current and out-year forecasts of inflation
and real GNP growth go back to 1981. The uncertainty

' Alternatively, it could be assumed that the change in uncer-
tainty between the two quarters occurs at a constant rate, Honwever,
the information that seems to affect this measure could be highly
discontinuous. For example, the 5PF takes place after the previous
quarter's GNP has been released. The importance of this one report
rmay make it wise to change the value unly after the report has been
issued and, thus, repeat the values.

New England Economie Repiewr 61



Table 6
Effects of Horizons with Uncertainty

Harzan Changs with Only Harizon Change with Greater
Price Lncartainhy Uncartainty in Longer Horzan
{1) (2) {3) (4)
Wating Function Inflation Lincertainty Inflation Uncertainty Inflation and
an 1974-a1 Added to Voting and Forecast Ciutput
Sample Function Horizon Uncerainty
Dependent Variable: Vate for Tightening
C =205 =210 ~2.14 =13.0
(—4.21) (—4.32) (—4.39) (—7.68)
Lo 08 a7 08 30
(3.42) (3.22) (3.37) (5:33)
aH1 —.12 -1 =11 - 37
(—2.73) (—2.48) (—2.62) (=3.50)
QH2 31 29 30 80
(B.07) {5.29) {2.88) {3.53)
FH1 04 02 .05 —1.13
{52 {20} (.52} (=3.37)
PH2 .32 34 a2 2.58
(3.23) (3.40) (2.84) (6.02)
Added effect of PH1 when inflation —10
unceralnty is high [—.40
Added effect of PH2 whan inflation 10
uncertainty is high (38
Infiation Uncertainty =30
(=1.15)
Ardded effact of QHT when 2™ half 1.21
cutput uncertainty ralatively Bigh {5.03)
Added effiect of QH2 when 2™ half .30
output unceriainty ralathely high (.19)
Added eflect of PH1 when 2™ half 2.37
inflation uncerainty relatively high (4.44)
Actded effect of PH2 when 2™ hall =240
Inflation uncertainty relatively high (—4.38)
LIAL —.38 —a36 -7 Al
(—5.98) (—5.60) (—5.78) (3.18)
i .07 07 07 002
15.26) (5.17) (5.23) (.08)

measure for the current-year inflation forecast goes
back to 1974. Since Green Book data can be used only
before 1992, examining both the real output uncer-
tainty and the inflation uncertainty for the current and
out-year forecasts would result in a sample covering
only 11 years. For that reason, analysis of the effects of
uncertainty on FOMC behavior begins by examining
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only the uncertainty around the current-year inflation
forecast.

The first column of Table 6 presents the coeffi-
cients from the basic voting function estimated over
the 1974-91 period. The signs and sizes of these
coefficients are similar to those found for the full
sample, with similar evidence of forward-looking be-
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Table 6 continued . 5
Effects of Horizons with Uncertainty

“Horizon Changa with Cnly Horizon Change with Greater
Pricer Uncertainty Lincartainty in Longer Herlzon
(1) 12) 13 ()
Voting Function Inflation Uncertainty Inflation Uncartainty Inflation and
on 1974-91 Added 10 Voting and Forecast Output
Sample Function Harizon LUncertainky
Depandent Vanable: Vaote far Loosaning
Lo 2.05 152 1.38 80
{3.87) 2.00) {2.58) (.83)
LG =10 =1 =11 08
(—4.08) (—4.50) {—4.23) (1.38)
QH1 =18 =17 —2l —-.B4
{—4.56) (—4.04) (—4.64) (—7.92)
QH2 =08 -13 —11 =53
(—1.35) (—2.20) {(—1.73) (—3.54)
PH1 .10 04 - 07 —1.87
(1.139) [.44) (=.73) (—B.15)
FH2 —52 - A4 —.28 1.10
(—4.82) (—4.06) (—2.14) (3.75)
Added afiect of PH1 when inflation 30
uncartainty is high {112
Added afect of PH2 whan inflation = 46
uncartainty [= high (=1.64)
Inflation Uncerdainty -1.41
[=4.51)
Added effiect of GH1 when 2™ half —.86
output uncertainty ralatively high (=1.65)
Added effect of GH2 whan 2™ half - a7
ouitput uncenainty refativaly high (—2.73)
Added effect of PH1 when 2™ hall —.o7
inflalion uncertainty refatively high [=2.04)
Added efiect of PH2 when 2™ half 86
infiation uncertainty ralatively high (1.83)
LRL ol .10 09 .58
(A1} {1.75) (1.38) (5.05)
i -7 —.07 -.08 =07
[~4.25) {—4.45) (—4.53) (=3.18)
Obzervalions 1907 1801 1801 049
Loa Likelihood -1538.3 —1527.8 — 15285 —665.9

havior. Column (2) adds the measure of inflation
uncertainty to the basic voting function. As the level of
uncertainty rises, the probability of no change in
monetary policy increases. The coefficients on the
uncertainty measure are negative for both the proba-
bility of tightening and the probability of loosening

fanuaryFebruary 1997

relative to no change, revealing that as uncertainty
about the inflation forecast in general rises, the FOMC
is more apt to vote for no change.

Increased uncertainty may also affect the forecast
horizon to which the FOMC reacts. The third column
of Table 6 presents the results of a regression which
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adds interactive terms that allow the coefficients on
the two inflation horizon variables to differ when
inflation uncertainty is high.® It appears that added
uncertainty about the inflation forecast, whether the
uncertainty measure is included independently or not,
does not alter the horizons to which the FOMC reacts.
The coefficients on the interactive variables are insig-
nificant for both the probability of tightening and the
probability of loosening. This finding makes sense,
because it is not clear over which part of the forecast
horizon the added uncertainty is occurring.

In an attempt to quantify the timing of uncer-
tainty, the relative uncertainty in next year’s inflation
forecast is compared to the uncertainty in this year's
forecast. Since a measure of the out-year forecast
uncertainty is now required, the sample must be
shortened to the 1981-91 period. When the out-year's
forecast is relatively uncertain compared to the near-
term forecast, it is assumed that the uncertainty is
taking place disproportionately in the out-term of the
Green Book forecast.’® In this case, the near-term
forecast in the voting function should be more impor-
tant than the far-term forecast. Although not a perfect
measure of relative uncertainty, the comparison is a
good instrument for specifying which half of the
forecast is relatively more uncertain. A variable
measuring the relative uncertainty of real output is
also included, in order to examine the effect of in-
creased relative uncertainty on the FOMC's reaction to
the real output horizons.

Column (4) of Table 6 allows the coefficients for
each forecast horizon, for both inflation and real
output growth, to differ when the long-term forecast is
more uncertain, For example, the total effect on FOMC
voting of the near-term inflation forecast, when the
out-term inflation forecast is relatively more uncer-
tain, is the sum of the coefficients of the near-term
inflation forecast and the coefficient on the interactive
term. For tightening, the coefficients for both inflation
and output suggest that the FOMC reduces its horizon
to the near term when inflation or output uncertainty
is relatively higher in the out-year. The coefficients

2 Inflation uncertainty is defined as high when the standard-
ized, de-meaned, measure is one standard deviation above zero.

B A high measure of relative uncertainty, defined as a high
measure of the de-meaned level of wncertainly in the cut-year
forecast aver that in the near-term forecast, contains about one-fifth
of the sample,

" A more complete measure of relative uncertainly was exam-
ined with no different effect. In this measure, the uncertainty
ascribed 1o the out-half forecast was a weighted average of the
current and out-year uncertainty estimates, where the weights
depended on the month when the FOMC meeting took place,
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suggest stronger reactions to the near-term forecast
relative to the long-term forecast when relative uncer-
tainty is high in the out term. For loosening, the
evidence also suggests that the FOMC tends to react to
the near-term inflation forecasts more strongly as
uncertainty rises in the later part of the forecast. For
output growth, however, the opposite occurs for the
probability of loosening; the FOMC becomes more likely
to react to the out-term forecast when output growth
uncertainty is relatively higher in the out term. Yet, in
general, the results support the idea that the FOMC
twists its reaction toward the near-term forecast when
relative uncertainty rises on the out-term horizon.

Uncertainty around the forecasts,
and not just the forecasts
themselves, affects monetary
policy. Policymakers become
more reluctant to act when
uncertainty 1s high.

This finding suggests that uncertainty around the
forecasts, and not just the forecasts themselves, affects
monetary policy. Furthermore, this influence is of the
expected direction. Monetary policymakers become
more reluctant to act when uncertainty is high, and the
horizon upon which they base their decisions depends
upon the relative uncertainty surrounding the differ-
ent forecast horizons.

VI. Conclusion

The lags in the effects of menetary policy require
the Fed to be forward-locking, The evidence pre-
sented here suggests that the FOMC does, in fact, react
to expectations about the economy. The more for-
ward-looking the policy, however, the more subject
policy is to uncertainty around the forecast. This study
also shows that the FOMC's reaction to uncertainty
appears to be consistent with optimal behavior, As
confidence in the out-term forecast increases, the
FOMC is more willing to look ahead when setting
policy. Thus, the FOMC reacts to the distribution
around its forecast, as well as to the forecast itself.
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