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Abstract: (Hendry 1980, p. 403) The three golden rules of econometrics are “test, test, and test”. The
current paper applies that approach to model the forecasts of the Federal Open Market Committee
over 1992–2019 and to forecast those forecasts themselves. Monetary policy is forward-looking, and as
part of the FOMC’s effort toward transparency, the FOMC publishes its (forward-looking) economic
projections. The overall views on the economy of the FOMC participants–as characterized by the
median of their projections for inflation, unemployment, and the Fed’s policy rate–are themselves
predictable by information publicly available at the time of the FOMC’s meeting. Their projections
also communicate systematic behavior on the part of the FOMC’s participants.

Keywords: FOMC; Taylor rule; vector autoregression; inflation; unemployment; SEP

1. Introduction

A central tenet of modern macroeconomics is that the effectiveness of monetary policy
rests on its policy being understood by the public. To this end, U.S. monetary authorities
have been releasing since 2007 their Summary of Economic Projections (SEP) to enhance the
public’s understanding of their policies:

The Federal Open Market Committee (FOMC) announced on Wednesday that, as part
of its ongoing commitment to improve the accountability and public understanding of
monetary policy making, it will increase the frequency and expand the content of the
economic projections that are made by Federal Reserve Board members and Reserve
Bank presidents and released to the public. (FOMC Press Release 14 November 2007)

Further, these projections are tied to the participants’ views of appropriate monetary policy:

Appropriate monetary policy is defined as the future policy most likely to foster out-
comes for economic activity and inflation that best satisfy the participant’s interpretation
of the Federal Reserve’s dual objectives of maximum employment and price stability.
(FOMC Minutes, 31 October 2007, p. 9)

Reference (Faust 2016, p. 17), however, notes that:

The SEP, in my view, deserves a special place in the annals of obfuscation in the service
of transparency. The SEP is purely a depiction of the policymakers’ different views
on the outlook and appropriate policy, with no hints about how any differences may
be resolved.

Faust’s position raises several questions. Specifically, does the absence of hints imply
the absence of any information? Indeed, is understanding monetary policy, as sought by
the SEP, limited to discovering such hints? If not, what empirical alternatives might be
available? Addressing these questions is the goal of this paper.

Our analysis of the FOMC’s projections focuses on release dates, delays in release,
the forecast process, and forecast assessment. To be sure, the paper’s focus is not on the
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dispersion of the projections, nor on the projections of a given individual per se, nor on
how the voting gives rise to the interest rate decisions. Section 2 examines the FOMC’s
idiosyncratic release protocol. In essence, the FOMC releases summaries of economic
projections in three phases: a summary of the forecasts immediately after the FOMC
meeting, additional details of that meeting five years later, and remaining details ten
years later. Section 2 also analyzes the information loss from such delays. Using publicly
available information, Section 3 models the median participant’s forecasts for inflation,
unemployment, and the appropriate interest rate.1 The paper focuses on these variables
for several reasons. First, the Press Releases of FOMC decisions focus on them. Second,
policy documents, such as the Bluebook (released with a delay), show that the alternatives
over which FOMC members vote focus on unemployment and inflation. Third, data for
GDP growth are revised with a greater frequency and extent than measures of inflation
and unemployment. Section 3 considers several formulations, the results of which are
closely aligned with the familiar Taylor rule. The paper’s framework is consistent with
the FOMC record. These models could have been rejected by the data. Our framework
also provides a basis for mapping FOMC projections into FOMC interest rate decisions.
Section 4 assesses those results, focusing on predictive accuracy and responses to forecast
revisions.2 Section 5 concludes.

2. FOMC Forecasts

This section documents the structure of the FOMC and the assembly of the data for the
medians of its projections from 1992 to 2019. All publications by the FOMC are available
on the Federal Reserve Board’s website (www.federalreserve.gov, accessed on 8 September
2021).

2.1. Participants

The FOMC consists of 19 participants: 12 Presidents from the Federal Reserve Banks
and 7 Governors from the Board of Governors of the Federal Reserve System; only 12 par-
ticipants vote in a given FOMC meeting. The voting participants are the seven governors
of the Federal Reserve Board, the President of the New York Federal Reserve Bank, and
four other presidents on a rotating basis. The FOMC is scheduled to meet eights times per
year and releases its projections after scheduled meetings. The details of such releases have
changed in terms of frequency, horizon, and content; the FOMC also meets occasionally
outside its schedule via conference calls.

2.2. Frequency and Horizon

From 1992 to 2007, projections were released twice per year (February and July) in the
Monetary Policy Report (MPR). February meetings reported projections for the current year;
July meetings reported projections for the current year and one year ahead (Table 1).

Table 1. MPR target year (1995–1998).

Forecast Date 1995 1996 1997 1998

February 1995 •
July 1995 • •
February 1996 •
July 1996 • •
February 1997 •
July 1997 • •

Since 2007, projections are released four times per year in the Summary of Economic
Projections (SEP). Participants forecast the current year and the next two years ahead.
During the last two meetings of each year, the participants extend their projections by one
year (Table 2). The SEP also includes a long-run horizon defined as “· · · each participant’s
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assessment of the rate to which each variable would be expected to converge under
appropriate monetary policy and in the absence of further shocks to the economy”.

Table 2. SEP target year (2010–2015).

Forecast Date 2010 2011 2012 2013 2014 2015 · · · Long-Run

2010:Q1 • • • · · · •
2010:Q2 • • • · · · •
2010:Q3 • • • • · · · •
2010:Q4 • • • • · · · •
2011:Q1 • • • · · · •
2011:Q2 • • • · · · •
2011:Q3 • • • • · · · •
2011:Q4 • • • • · · · •
2012:Q1 • • • · · · •
2012:Q2 • • • · · · •
2012:Q3 • • • • · · · •
2012:Q4 • • • • · · · •

Table 3 documents the increase in the information associated with the immediate
release of the Summary of Economic Projections. Specifically, participants’ projections for
the appropriate interest rate have been included since 2012, and the median of the forecast
distributions for GDP, inflation, unemployment, and the appropriate interest rate have
been reported since 2015. As the SEP describes, “[t]he range for a variable in a given year
includes all participants’ projections, from lowest to highest, for that variable in that year”,
and “[t]he central tendency excludes the three highest and three lowest projections for each
variable in each year”. For the purposes of this paper, the midpoint of the forecast range is
the average of the lowest and the highest values of the range.

Table 3. Evolution of the Survey of Economic Forecasts.

Date of Press Release Content

14 November 2007 Range and Central Tendency

25 January 2012 Range and Central Tendency
Participants’ Appropriate Rates

17 September 2015 Range and Central Tendency
Participants’ Appropriate Rates
Median of Forecast Distributions

16 December 2020 Range and Central Tendency
Participants’ Appropriate Rates
Median of Forecast Distributions
Measures of FOMC Forecast Uncertainty

2.3. Content

Information about the FOMC forecasts are made public in three steps:

• Immediate. Immediately after the relevant meeting, the FOMC releases informa-
tion that includes participants’ forecast range and central tendency for GDP growth,
inflation, and unemployment;

• Five-year delay. With an approximate five-year delay, the FOMC releases participants’
individual projections (without attribution) and the Tealbook forecasts from the staff
of the Federal Reserve Board;
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• Ten-year delay. With an approximate ten-year delay, the FOMC releases the partici-
pants’ individual projections with attribution, i.e., naming which participant made
which forecast.

Table 4 summarizes the data availability from FOMC releases and how this availability
has changed over time.

Table 4. Data availability of FOMC forecasts.

Appropriate Rate Inflation and Unemployment

Date Source Frequency Release→ Immediate Immediate 5-Year Delay

↓ ↓ ↓ Content→ All Forecasts Range Median Range Median

1992–2007 MPR Semi-annual no yes no yes yes
2007–2012 SEP Quarterly no yes no yes yes
2013–2015:Q2 SEP Quarterly yes yes no no no
2015:Q3–2019:Q3 SEP Quarterly yes yes yes no no

2.4. Appropriate Federal Funds Rate

Figure 1 shows participants’ reported forecasts, in the current year, of the appropriate
federal funds rate at the end of the current year. Note that the SEP reports participants’
forecasts, rounded to the nearest 1/8 percentage point. As a result, several participants
may share the same reported value of the appropriate interest rate, even though their
underlying views might differ slightly.

Figure 1. Appropriate federal funds rates for the end of the current year. Participants’ forecasts are
shown as black circles; the median of the forecast distributions are shown in red; the actual values of
the federal funds rate in Q4 of each year are shown as blue squares.

Figure 1 shows that, despite the dispersion of participants’ views on the appropriate
rate, the median of the distribution from each meeting is close to the actual rate. Thus, if
there is a reliable empirical model for this median, then the SEP would be informative, so
it would diminish the force of Faust’s critique.
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2.5. Inflation and Unemployment Forecasts

Data for the median of the distribution of participants’ inflation and unemployment
forecasts involve combining information from the immediate and delayed releases. Data
for 1992–2012 are computed using the participants’ forecasts from delayed releases (Table 4).
Data for the median of forecasts from 2015:Q3 to 2019:Q3 are available from the immediate
releases (Table 4). Data from 2013:Q1 to 2015:Q2, however, are not currently available from
existing releases. Thus, the paper examines whether the midpoints of the forecasts’ range
for 2013:Q1 to 2015:Q2 (always available) offer a suitable substitute for the missing values
of the median. Figure 2 reveals that movements in the median and the midpoint from
FOMC forecasts are closely associated with each other.

Figure 2. Median and midpoint of FOMC forecast distributions.

Further, Table 5 shows that differences between the medians and the midpoints are
numerically very small.

Table 5. Medians and midpoints of FOMC forecast distributions.

1992:1–2013:Q42 2015:12–2019:9

Median Midpoint Difference Median Midpoint Difference

Inflation (%) Mean 2.052 2.127 −0.074 1.517 1.565 −0.047
Std. Dev 0.777 0.779 0.161 0.494 0.450 0.092

Unemployment (%) Mean 6.568 6.558 0.010 4.229 4.250 −0.020
Std. Dev 1.779 1.752 0.083 0.522 0.520 0.031

Thus, the paper treats the midpoints of the forecast distributions over 2013:Q1–2015:Q2
as equivalent to the respective medians. This assumption will be relaxed once the FOMC
releases further details for this period.

2.6. Loss of Information from Delayed Releases

This section assesses the potential loss of information from delaying the release of
the Federal Reserve Board’s staff forecasts, as reported in the Greenbook. The Greenbook,
officially entitled “Current Economic and Financial Conditions”, provides in-depth analysis
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of the U.S. and international economy. It is produced by the staff at the Board of Governors
and has been distributed to FOMC meeting attendees approximately a week before the
meeting. After 2010, the Greenbook was restructured and became the Tealbook.

The equations used to determine the loss of information are:

πpt = α · xp−1 + eπp; eπp ˜IN(0, σπ), (1)

upt = β · xp−1 + eup; eup ˜IN(0, σu), (2)

where α and β are vectors of unknown coefficients, πpt and upt are the medians of the
distributions of the FOMC inflation and unemployment forecasts issued in period p for
target year t, and xp−1 is the vector of exogenous variables in period p− 1. Table 6 below
lists the variables and their definitions.

Table 6. List of mnemonics and definitions.

Mnemonic Description

πpt median of the distribution of FOMC inflation forecast issued in period p for target year t
upt median of the distribution of FOMC unemployment forecast issued in period p for target year t
xp−1 vector of exogenous variables listed below
πmid

p−1,t midpoint of the range of FOMC inflation forecasts made in period p− 1 for target year t
umid

p−1,t midpoint of the range of FOMC unemployment forecasts made in period p− 1 for target year t

π
gb
p−1,t Greenbook forecasts for inflation issued in period p− 1 for target year t

ugb
p−1,t Greenbook forecasts for unemployment issued in period p− 1 for target year t

π
sp f
p−1,t median of SPF inflation forecast, issued in period p− 1 for target year t

usp f
p−1,t median of SPF unemployment forecasts, issued in the quarter associated with period p− 1 for target year t

πa
p−1 actual inflation in the month prior to the FOMC meeting

ua
p−1 actual unemployment in the month prior to the FOMC meeting

CG variable equal to one for Greenspan’s tenure as Chair of the FOMC, zero otherwise
CB variable equal to one for Bernanke’s tenure as Chair of the FOMC, zero otherwise
CY variable equal to one for Yellen’s tenure as Chair of the FOMC, zero otherwise
CP variable equal to one for Powell’s tenure as Chair of the FOMC, zero otherwise
CPI variable equal to one if the CPI inflation is the price measure targeted by the FOMC, zero otherwise

These equations examine whether the current period’s median, conditional on the
prior meeting’s midpoint, is explainable by the Greenbook forecast and by information
publicly available prior to the current meeting. Allowance for Chair-specific effects may
capture declines in the neutral rate (Bernanke 2016; Powell 2018) and recognizes that FOMC
Chairs’ influence the appropriate rate. If the coefficients associated with the Greenbook
forecasts are significant, then the delay in releasing the Greenbook forecasts entails a loss
of information provided to the public about the SEP when initially released.

Figure 3 shows the timeline of the publicly available data for the explanatory variables
immediately prior to the FOMC meeting. Note that the calendar of FOMC meetings is
set independently of the calendar of public data releases, which, in turn, are not aligned
over time or with each other. For example, the Survey of Professional Forecasters (SPF)
is released on a quarterly basis (in February, May, August, and November), whereas the
Bureau of Labor Statistics (BLS) releases its data on a monthly basis. Hence, the lapse
of time between the availability of public data and the FOMC meeting is not fixed. For
estimation purposes, the regression uses information that is publicly available immediately
prior to the FOMC meeting. The measure of inflation targeted by the FOMC changes over
time: the CPI from January 1992 to July 1999; the PCE from January 2000 and January 2004;
the Core PCE starting in July 2004.
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Figure 3. Timeline of releases of public data. Each horizontal line shows the release dates for the
selected variable. The red circles denote the date of the variable used; the green square corresponds
to the Greenbook.

The estimation sample is from January 1992 to March 2015 owing to the delayed release
of the Greenbook. Parameter estimation relies on a general-to-specific estimation strat-
egy, which is implemented with autometrics as developed by Doornik and Hendry (2018).
Their approach avoids the statistical pitfalls associated with the joint nature of model
specification and parameter estimation. Selecting a critical value for deleting a variable
involves a tradeoff between excluding relevant variables and including irrelevant variables.
The current paper uses a strategy with a target size of one percent, where the target size is
defined as “the proportion of irrelevant variables that survives the [simplification] process”
(Doornik 2009, p. 100).

For the median inflation forecast, the results from the general formulation reject the
joint exclusion of the Greenbook forecasts (Table 7). For the final model selected, the two
explanatory variables are the lagged midpoint and the lagged inflation forecast from the
Greenbook. One cannot reject the hypothesis of white noise residuals.

For the median unemployment forecast, the results for the general formulation reject
the joint exclusion of the Greenbook forecasts (Table 7). One cannot reject the hypothe-
sis that the coefficient for the midpoint of the unemployment forecast range is equal to
one. For the final model, the relevant variables are the lagged midpoint and the lagged
Greenbook forecasts.

Taken together, the results reveal two findings of interest. First, the medians of the
FOMC forecasts for inflation and unemployment are partially explained by public data
available prior to the FOMC meeting. Second, the Greenbook forecasts are relevant for
explaining the median of the FOMC’s forecasts. Thus, delaying the release of the Greenbook
forecasts impairs the public’s ability to predict the FOMC’s predictions. Even if released on
a more timely basis, the Greenbook still could be valuable as “private” information to the
FOMC. It could be reflected in the midpoint, similar to the findings in (Bespalova 2018;
Ericsson 2016; Stekler and Symington 2016, chp. 3) for FOMC minutes and the Greenbook.
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Table 7. Models of FOMC forecasts.

Variable/Test

Median of Inflation Forecasts Median of Unemployment Forecast

General Final General Final

Coeff se Coeff se Coeff se Coeff se

CPI −0.703 (0.186) −0.582 (0.133) 0.246 (0.180) – –

π
sp f
p−1,t 0.266 (0.137) 0.316 (0.073) 0.026 (0.132) 0.257 (0.076)

usp f
p−1,t −0.028 (0.177) – – −0.345 (0.171) – –

π
gb
p−1,t 0.376 (0.063) 0.378 (0.042) −0.181 (0.061) −0.128 (0.044)

ugb
p−1,t 0.090 (0.379) – – −0.333 (0.366) – –

ua
p−1 −0.090 (0.301) −0.074 (0.036) 0.531 (0.291) – –

πa
p−1 0.048 (0.105) – – −0.005 (0.101) – –

πmid
p−1,t −0.062 (0.164) 0.426 (0.095) 0.297 (0.158) – –

umid
p−1,t −0.068 (0.258) – – 1.090 (0.250) 0.958 (0.042)

CB −0.062 (0.151) – – 0.367 (0.146) 0.351 (0.129)
CY −0.415 (0.249) – – 0.056 (0.241) – –

Const 1.517 (0.509) 1.145 (0.362) −0.198 (0.491) −0.256 (0.376)
SER 0.405 0.393 0.391 0.409

Sample Standard deviation 0.758 0.758 1.736 1.736
Sample Mean 1.990 1.990 6.499 6.499

Hypotheses Testing for Coefficients †

Exclude π
gb
p−1,t and ugb

p−1,t 0.000 - 0.011 -

Valid Model Simplification - 0.832 - 0.120
Testing Properties of Residuals †

Serial Independence 0.790 0.863 0.158 0.498
Homoscedasticity 0.780 0.871 0.620 0.936

Normality 0.138 0.074 0.194 0.229
† p-values for the test statistics of the designated null hypotheses. See Doornik and Hendry (2018) for details on the derivation and
implementation of these test statistics.

3. Models of the Projected Appropriate Interest Rate

This section develops empirical models to explain the medians of the distribution of
the FOMC’s forecasts of the appropriate interest rate.

3.1. Single-Equation Models

Critics of the SEP argue that the FOMC should make its reaction function available to
the public. For example, Faust states that “. . . As noted above, the most important function
to convey regards the reaction function of the policymakers” (Faust 2016, p. 18). Further,
(Bernanke 2016, p. 7) states that,

Wouldn’t it be easier if the FOMC just provided its reaction function, together
with collective projections of key macroeconomic variables? In principle, yes;
and in fact, in the course of expanding the SEP, the FOMC under my chairman-
ship experimented with developing a consensus committee forecast, together
with alternative scenarios, that could be released to the public.

In the absence of an official reaction function, the paper uses the Taylor rule, with
assumed coefficients, to examine whether FOMC decisions are consistent with their own
projections for inflation and unemployment. Specifically, the Taylor rule used here is:

Rp,t =
[
r + πp,t + 0.5 · (πp,t − 2) + 0.5 · (up,t − un)

]
· 0.5 + 0.5 · Rp−1,t, (3)
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where Rp,t is the median of the FOMC projections for the appropriate federal funds rate
issued in period p for target year t.3 Figure 4 shows the values for Rp,t using two values
for the target real rate r (r = 0, 1) and two values for the natural rate of unemployment un
(un = 4, 5) (see Bernanke 2016; Powell 2018).

Figure 4. Taylor rule calculations for the appropriate federal funds rate.

Figure 4 reveals that reliance on Equation (3) injects an ambiguity in the stance of
monetary policy. If r = 1 and un = 4, then monetary policy has been expansionary since
2013, whereas if r = 0 and un = 4, the stance has been generally contractionary. This
ambiguity arises despite the calculations using the FOMC’s own measure of inflation and
unemployment forecasts.

The calculations in Figure 4 rest on the specification of the Taylor rule and the values
of its coefficients. One approach to relax the assumption of known coefficients involves
estimating the parameters of:

Rp,t = ϕ0 + ϕ1 · πp,t + ϕ2 · up,t + ϕ3 · Rp−1,t + ϕ4 · CB + ϕ5 · CY + ep, (4)

where et˜IN(0, σ2). Parameter estimation relies on the general-to-specific estimation strat-
egy using observations from 2012–2019 (32 observations). Note that Equation (4) does not
identify two parameters, namely r and un.

The results are in Table 8. From the final model obtained, an increase of one percentage
point in the median of the forecast unemployment rate lowers the current period median
federal funds rate by 32 basis points. Furthermore, the coefficient for Yellen’s tenure is
significant.
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Table 8. Estimation results for Equation (4).

Variable/Test General Final

Coeff se Coeff se

Rp−1,t 0.358 (0.124) 0.359 (0.112)
CB −0.012 (0.281) – –
CY −0.441 (0.176) −0.436 (0.123)

πp,t 0.291 (0.092) 0.292 (0.089)
up,t −0.314 (0.083) −0.316 (0.062)

Const 2.105 (0.504) 2.110 (0.482)
Long-Run SER 0.291 0.286

Standard Deviation of Rp,t 0.826 0.826
Mean of Rp,t 0.939 0.939

R2
0.949 0.957

Testing Valid Model Simplification † 0.966
Testing Properties of Residuals †

Serial Independence 0.625 0.656
Homoscedasticity 0.869 0.847

Normality 0.280 0.272
† See the notes for Table 7.

Because Rp,t, πp,t, and up,t are released simultaneously, reliance on this equation only
helps to detect ex post inconsistencies between predictions and decisions. Thus, it is fair to
ask whether relying on data available prior to the meeting helps predict Rp,t ahead of the
meeting. The formulation used to examine this question is:

Rp,t = α0 + α1 · u
sp f
p−1,t + α2 · ua

p−1 + α3 · π
sp f
p−1,t + α4 · πa

p−1 + α5 · Rp−1,t + α6 · CB + α7 · CY + ep, (5)

where et˜IN(0, σ2). The results reveal two features of interest (Table 9).

Table 9. Estimation results for Equation (5).

Variable/Test General Final

Coeff se Coeff se

πa
p−1 0.099 (0.130) – –

usp f
p−1,t −0.356 (0.202) −0.509 (0.029)

ua
p−1 0.018 (0.214) – –

π
sp f
p−1,t 0.198 (0.192) 0.393 (0.105)

CB −0.082 (0.214) – –
CY −0.484 (0.185) −0.483 (0.025)

Rp−1,t 0.274 (0.138) – –
Const 2.402 (0.570) 3.358 (0.271)

Long-Run SER 0.291 0.240

R2
0.945 0.915

Testing for Valid Model Simplification † 0.242
Testing Properties of Residuals †

Serial Independence 0.478 0.120
Homoscedasticity 0.728 0.836

Normality 0.034 0.192
† See the notes for Table 7.

First, the SPF forecasts are the only economic indicators relevant for predicting Rp,t in
the final model. Second, the coefficient for Yellen’s tenure is significant.

The results from Tables 8 and 9, when considered as a whole, reveal empirically
reliable and economically meaningful models explaining the median of the projected
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appropriate rate. Further, the estimates are quite close (though not identical) to the ones
assumed in the Taylor rule. These findings have shortcomings. First, the SEP’s projections
for these variables are, arguably, jointly determined. In other words, there might be value
in jointly forecasting the FOMC forecasts for inflation, unemployment, and the appropriate
interest rate. Second, each participant forecasts at multiple horizons. Those forecasts may
be jointly determined and so may be affected by periodic extensions of the horizon by the
FOMC.

3.2. Multi-Equation Models

This section develops multi-equation models to explain the median of the FOMC cur-
rent and one-year-ahead projections for inflation, unemployment, and the appropriate rate.

3.3. Data

Figure 5 shows the evolution of the medians of the forecasts for the six variables
of interest:

Figure 5. Median of FOMC forecasts: current and one-year-ahead.

The data show that differences between current and one-year-ahead projections have
been generally one-sided. For example, the projected rate one year ahead has been, until
recently, equal to the current-year rate plus a fairly constant differential. For inflation, the
one-year-ahead projections oscillate around two percent, even though the current-year
projection is considerably lower. For unemployment, the projections reveal sustained
optimism: the one-year-ahead forecast is lower than the current-year one.

3.4. Empirical Formulations

We considered two formulations of a first-order VAR augmented with exogenous
variables for which data are publicly available. The first formulation is an unrestricted
VAR:



Econometrics 2021, 9, 34 12 of 20



πp,t
up,t
Rp,t

πp,t+1
up,t+1
Rp,t+1

 =

 a11 · · · a16
...
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a61 · · · α66

 ·
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πp−1,t+1
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+

 b11 · · · b17
...
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...
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p−1,t
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p−1
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CY
CP


+



e1p
e2p
e3p
e4p
e5p
e6p

, (6)

where:

πp,t+1 is the inflation projection issued in period p for target year t + 1;

up,t+1 is the unemployment projection issued in period p for target year t + 1;

Rp,t+1 is the federal funds rate projection issued in period p for target year t + 1;

e′p = (e1p · · · e6p)˜IN(0, Ωe);

This model has 78 coefficients.

The second formulation restricts Equation (6) to a recursive structure in which projec-
tions for the current-year determine the one-year-ahead projections, but not the other way
around. The bloc for the current-year projections is: 1 −α12 −α13

−α22 1 −α23
−α32 −α33 1


︸ ︷︷ ︸

A

 πp,t
up,t
Rp,t

 =

 α11 0 0
0 α21 0
0 0 α31


︸ ︷︷ ︸

B

 πp−1,t
up−1,t
Rp−1,t



+

 β11 β12 0 0
0 0 α23 α24
0 0 0 0


︸ ︷︷ ︸

C


π

sp f
p−1,t

πa
p−1

usp f
p−1,t

ua
p−1



+

 β15 β16 β17
β25 β26 β27
β35 β36 β37


︸ ︷︷ ︸

D

 CB
CY
CP

+

 e1p
e2p
e3p

.

The bloc for the one-year ahead projections is:

 1 −α45 −α45
−α55 1 α55
−α65 −α66 1


︸ ︷︷ ︸

A′

 πp,t+1
up,t+1
Rp,t+1

 =

 α14 0 0 0
0 α24 0 0
0 0 α34 α35


︸ ︷︷ ︸

B′


πp,t
up,t
Rp,t

Rp−1,t+1

 (7)

+

 β45 β46 β47
β55 β56 β57
β65 β66 β67


︸ ︷︷ ︸

D′

 CB
CY
CP

+

 e4p
e5p
e6p

,
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where (e1t · · · e6t)˜IN(0, Ω). The variance–covariance matrix is symmetric and positive def-
inite, but otherwise unconstrained. Note that the equation for Rp,t uses the endogenously
determined FOMC projections for inflation and unemployment.

Equation (7) has 39 coefficients, resulting from imposing 39 restrictions on Equation (6).
There are several motivations for these restrictions:

1. B and B′ rule out cross-persistence effects. Specifically, πp−1,t affects πp,t, but not up,t;

2. C shows that the use of publicly available data is targeted. For example, π
sp f
p−1,t and

πa
p−1 affect πp,t, but not up,t.

The restricted FIML coefficient estimates are shown in the Appendix B. Relative to
Equation (6), a log-likelihood ratio test rejects the second formulation (Equation (7)), which
underscores the tentative nature of this work.

3.5. Estimation Results

The estimation results reveal several features of interest:

1. Figures 6 and 7 show that the predictive accuracy of the unrestricted model (Equation (6))
is greater than that of the restricted model (Equation (7));

2. Table 10 reports the test statistics for the hypothesis of serial independence, ho-
moscedasticity, and normality applied to the individual equation’s residuals and to the
associated vector of residuals. The results indicate mixed support for these properties;

3. Figures 8 and 9 report three sequences of recursive Chow test statistics: one-step-
ahead (1up); N-periods-ahead, where N decreases as the estimation sample increases
(Ndn); N-periods-ahead where N increases as the estimation sample increases (Nup).
The focus is on Rp,t, Rp,t+1, and the system as a whole (“CHOWs”). The test statistics
are well below the one-percent critical rejection value, except for Rp,t in 2019 using
the restricted model.

3.6. Model Fit

Figures 6 and 7 below document the explanatory power of the models.

Figure 6. Model fit for the unrestricted VAR Equation (6).



Econometrics 2021, 9, 34 14 of 20

Figure 7. Model fit for the restricted VAR Equation (7).

3.7. Congruency: Residuals

Table 10 below reports the results of testing three properties of the residuals (Serial
Independence, Homoskedasticity, and Normality) for both models

Table 10. Test of residual properties †.

VAR (Equation (6)) Restricted VAR (Equation (7))

Residual of Serial Indep. Homoscedasticity Normality Serial Indep. Homoscedasticity Normality

πp,t 0.239 0.368 0.401 0.025 0.376 0.922
up,t 0.207 0.247 0.138 0.002 0.938 0.723
Rp,t 0.108 0.087 0.359 0.277 0.738 0.010

πp,t+1 0.132 0.074 0.823 0.0002 0.029 0.497
up,t+1 0.466 0.118 0.227 0.001 0.352 0.189
Rp,t+1 0.267 0.961 0.673 0.012 0.412 0.081

Vector o f residuals 0.020 0.030 0.244 0.177 0.376 0.002
† Significance level needed to reject the null hypothesis. See Table 7 for details on the derivation and implementation of these test statistics.

3.8. Congruency: Recursive Chow Tests

Figures 8 and 9 below report the results of testing parameter constancy for both
models; the horizontal line represents the critical value for rejecting the null hypothesis of
parameter constancy.
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Figure 8. Recursive Chow tests for the unrestricted VAR (Equation (6)).

Figure 9. Recursive Chow tests for the restricted VAR (Equation (7)).

4. Assessing the Models’ Usefulness

This section compares the models’ forecasts of the FOMC forecasts to the FOMC
forecasts as such and examines the models’ responses to unanticipated forecast revisions to
inflation and unemployment.

4.1. Predictive Accuracy

To assess the out-of-sample predictive accuracy, the models’ parameters were re-
estimated excluding the last two observations and then used to generate one-step-ahead
out-of-sample forecasts for the SEPs from June and September 2019. The results revealed
several features (Table 11).
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Table 11. One-step-ahead forecasts for the median of the FOMC projections. Alternative models (entries in parentheses are
the forecast’s standard error).

Rpt πpt upt Rp,t+1 πp,t+1 up,t+1

SEP June 2019→ 2.4 1.5 3.6 2.1 1.9 3.7
Single eqs.:

FOMC Data Equation (4) 2.37 (0.250) - - - - -
Public Data Equation (5) 2.41 (0.230) - - - - -

Multi-eqs.:
VAR Equation (6) 2.32 (0.168) 1.76 (0.165) 3.70 (0.089) 2.48 (0.195) 1.95 (0.088) 3.81 (0.178)

Restricted VAR Equation (7) 2.41 (0.164) 1.69 (0.191) 3.43 (0.131) 2.69 ∗ (0.192) 1.97 (0.133) 3.33 (0.228)
Rpt πpt upt Rp,t+1 πp,t+1 up,t+1

SEP September 2019→ 1.9 1.5 3.7 1.9 1.9 3.7
Single eqs.:

FOMC Data Equation (4) 2.35 (0.250) - - - - -
Public Data Equation (5) 2.41 ∗ (0.230) - - - - -

Multi-eqs.:
VAR Equation (6) 2.16 (0.168) 1.75 (0.165) 3.80 (0.089) 1.98 (0.195) 1.92 (0.088) 3.93 (0.178)

Restricted VAR Equation (7) 2.41 ∗ (0.164) 1.78 (0.191) 3.51 (0.131) 2.39∗ (0.192) 1.98 (0.133) 3.41 (0.228)

* denotes a statistically significant forecast error.

First, the unrestricted VAR generally exhibits greater predictive accuracy than the
restricted VAR and has small and statistically insignificant prediction errors for Rpt. Second,
prediction errors for Rp,t+1 (and for Rp,t for September 2019) are large and statistically
significant for the restricted model.

4.2. Forecast Revisions

A central feature of the FOMC forecasting protocol is the opportunity for participants
to revise their forecasts for a given target date. Indeed, FOMC participants may issue
as many as 12 forecasts for each target date (Table 3). Thus, and following Bernanke’s
suggestion of reporting alternative scenarios (see page 8), Figures 10 and 11 report impulse
responses to revisions in inflation and unemployment forecasts. These responses are
consistent with macroeconomic theory if ∂R

∂π > 0 and ∂R
∂u < 0:

1. Figures 10 and 11 show that a transitory, one percentage point upward revision in πpt
(∆e1p = 1; see Equations (6) and (7)) raises Rpt by about 20 basis points initially in
both models; the response declines subsequently. This finding is consistent with the
theory underlying the dual mandate;

2. Figure 11 shows that a transitory, one percentage point upward revision in upt (∆e2p = 1;
see Equations (6) and (7)) raises Rp,t by 40 basis points and Rp,t+1 by 80 basis points in
the unrestricted VAR. These increases contradict existing macroeconomic theory, the
Taylor rule, and the empirical results shown in the single-equation estimation results
reported above. Therefore, the unrestricted VAR developed here is not consistent
with the macroeconomic theory underlying the dual mandate. Applying the same
forecast revision to the restricted VAR shows that Rp,t decreases by 40 basis points and
that Rp,t+1 decreases by nearly 50 basis points. These decreases are consistent with
the macroeconomic theory that underlies the Fed’s dual mandate. Thus, only the
restricted VAR satisfies ∂R

∂π > 0 and ∂R
∂u < 0.

The findings of this section point to a tension between accuracy and relevancy. The
unrestricted VAR is somewhat more accurate than its restricted counterpart, but it generates
responses to forecast revisions that are not consistent with the dual mandate, a feature that
undermines the relevancy of that VAR. However, models do not live by accuracy alone.
The restricted VAR’s accuracy is lower than its unrestricted counterpart, but its responses
are consistent with the macroeconomic theory underlying the dual mandate. This tension
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is clearly unsatisfactory and calls for additional work. In the meantime, the results suggest
that modeling FOMC projections is both helpful and informative.

4.3. Forecast Revisions

Figures 10 and 11 below report the impulse responses, for both models, associated
with unit shocks to the residuals of the equations for the current-period inflation forecast
and the current-period unemployment forecast.

Figure 10. Effect of forecast revisions: unrestricted VAR Equation (6).

Figure 11. Effect of forecast revisions: restricted VAR Equation (7).

5. Conclusions

Acting on the view that the effectiveness of monetary policy rests on its outlook being
understood by the public, the Federal Reserve began releasing its Summary of Economic
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Projections (SEP) in 2007. This paper showed that modeling the SEP yields empirically
reliable and economically meaningful models that forecast the FOMC forecasts.

There are many objections to our findings. First, the paper treated SPF forecasts as
given. Second, the sample period was brief, and the number of observations was small.
Finally, additional tests are needed to improve the statistical reliability of the formula-
tions. These limitations underscore the tentative nature of our results. It is here where
Hendry’s dictum of “test, test, and test” (see Hendry (1980)) helps by being both humbling
and energizing; humbling because it reveals that empirical work is time-consuming and
rarely successful: new observations demand testing the relevance of the received wis-
dom; energizing because only through such testing, the work improves its accuracy and
relevancy.
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Appendix A. List of Variables

Table A1. List of variables used in the paper.

Symbol Definition

p calendar period given by the row headings of Table 3
t target date for FOMC forecasts given by the column headings of Table 3
CB dummy variable equal to one for Bernanke’s tenure as Chair of the FOMC, zero otherwise
CG dummy variable equal to one for Greenspan’s tenure as Chair of the FOMC, zero otherwise
CP dummy variable equal to one for Powell’s tenure as Chair of the FOMC, zero otherwise
CY dummy variable equal to one for Yellen’s tenure as Chair of the FOMC, zero otherwise

π
sp f
p,t forecast for π from the Survey of Professional Forecasters released in period p for target date t

usp f
p,t forecast for u from the Survey of Professional Forecasters released in period p for target date t

π
gb
pt forecast for π from the Federal Reserve Board’s Greenbook released in period p for target date t

ugb
pt forecast for u from the Federal Reserve Board’s Greenbook released in period p for target date t

ua
p BLS recorded value for u in period p

πa
p BLS recorded value for u in period p

πmid
p,t midpoint of the range of the distribution of the FOMC forecasts for π released in period p for target date t

umid
p,t midpoint of the range of the distribution of the FOMC forecasts for u released in period p for target date t

πp,t median of the distribution of the FOMC forecasts for π released in period p for target date t
up,t median of the distribution of the FOMC forecasts for u released in period p for target date t
Rp,t median of the distribution of the FOMC forecasts for R released in period p for target date t
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Appendix B. Coefficient Estimates for the Restricted Model

Table A2. FIML estimation results of parameters of the restricted VAR model: 2012–2019.

Current-Year Bloc Equation (7)

πp,t.1 up,t.2 Rp,t .3
Variable coeff se Variable coeff se Variable coeff se

πa
p−1 0.611 (0.172) ua

p−1 0.218 (0.088) Rp−1,t 0.276 (0.100)

π
sp f
p−1,t 0.175 (0.183) usp f

p−1,t 0.851 (0.128) πpt 0.317 (0.103)

πp−1,t 0.119 (0.156) up−1,t −0.399 (0.104) upt −0.365 (0.078)
upt −0.266 (0.336) πpt 0.219 (0.126)
Rpt −0.402 (0.625) Rpt −0.461 (0.242)
CB 2.126 (2.367) CB 2.137 (0.833) CB 2.462 (0.598)
CY 1.824 (1.862) CY 1.520 (0.653) CY 1.938 (0.425)
CP 2.139 (2.289) CP 1.707 (0.823) CP 2.468 (0.448)

One-Year-Ahead Bloc—Equation (7)

πp,t+1 .4 up,t+1 .5 Rp,t+1 .6
Variable coeff se Variable coeff se Variable coeff se

πpt 0.162 (0.066) upt 0.896 (0.054) Rpt −2.158 (1.320)
up,t+1 −0.064 (0.049) πp,t+1 0.154 (0.448) πp,t+1 −3.870 (4.482)

- - - - - up,t+1 -0.717 (0.626)
- - - - - Rp−1,t+1 0.522 (0.204)

CB 1.935 (0.361) 0.025 (1.023) −3.870 (7.335)
CY 1.964 (0.249) −0.005 (0.992) −5.761 (7.518)
CP 1.912 (0.224) −0.043 (1.001) −3.749 (7.240)

For the current-year predictions, the results suggest that increases in Rp,t barely lower
πpt and upt (cols. 1 and 2). Further, increases in πpt raise Rpt, whereas increases in upt lower
Rpt (col. 3). The results also indicate that the movements in current-year predictions for
unemployment are transmitted to one-year-ahead predictions for unemployment almost
one for one (col. 5). For the one-year-ahead inflation, the pass-through is considerably
smaller and barely significant. The results also indicate that the FOMC Chair effects are
both positive and significant for the current-year interest rate (col. 3). These effects are also
positive, significant for the one-year ahead inflation rate, and with a value very close to the
FOMC target for the inflation rate (col. 4). Finally, the data do not support the restrictions
imposed on the VAR. Specifically, the LR test of over-identifying restrictions, distributed as
a χ2(39), equals 133.90 with a p-value of 0.00.

Notes
1 An earlier and complementary study is that of Castle et al. (2017).
2 The literature on forecasting is vast, but references relevant to this paper include (Clements and Hendry 1998a, 1998b,

2002, 2011).
3 Note that the median of R need not correspond to a participant with the median of π or u.
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