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When Macroeconomists Forecast

Motivating the Forecasting Problem in Macro

ñ This paper is a good representative of recent advances in forecasting
aggregate data with macro models.

1. VARs and dynamic factor models are devices commonly used by
macroeconomists when asked to forecast.

2. DSGE models have been added to the macro forecasting toolkit
in the last ten years.

ñ Why DSGE models? Is a Folk Theorem of Forecasting, “A model with
good in-sample fit frequently performs poorly out-of-sample”?

ñ Conventional DSGE model evaluation is conducted in-sample

1. on a small set of sample moments using indirect inference or
2. grounded on the Bayesian notion of the likelihood principle.
3. =⇒ Ask which set of DSGE model restrictions best replicate

sample moments or are preferred by the sample data.

ñ Policymakers often want to understand the impact of these restrictions
on out-of-sample prediction conditional on a path for policy.
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When Macroeconomists Forecast

Summary: Diebold, Schorfheide, and Shin, I

ñ Diebold, Schorfheide, and Shin (DSS) use density forecasts to evaluate
new Keynesian (NK-)DSGE models driven by heteroscedastic shocks.

1. Innovates on literature engaging density forecasts to assess DSGE
models; i.e., Warne, Coenen, and Christoffel (JAE, 2016).

2. DSS model heteroscedasticity in structural shocks as random walk
stochastic volatility (RW-SV), AR(1)-SV, or a break dated to 1984Q 4.

3. Include a NK-DSGE model driven by homoscedastic shock volatility.

ñ Data consist of 78 samples of output growth, inflation, fed funds rate,
and 10-year average of inflation that always start in 1964Q 2, but each
sample only includes history available when forecast is made.

ñ Have to solve and estimate NK-DSGE models to evaluate forecasts.

1. Solution: Linearize the endogenous dynamics and take a second-order
approximation of the RW-SV or AR(1)-SV impulse structures.

2. Estimation: Set priors for a NK-DSGE model, apply RW-Metropolis in
Gibbs sampler to 78 data vintages in real time, and build 1-step ahead
predictive likelihood.
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When Macroeconomists Forecast

Summary: Diebold, Schorfheide, and Shin, II

ñ DSS report the NK-DSGE model with SV yields superior forecasts
compared with the baseline NK-DSGE model or when 1984Q 4
dates a one-off break in shock volatility.

ñ RW-SV contributes to h-step ahead predictions by the NK-DSGE model

landing more often within the 70% forecast intervals on average
and drawn from PDFs exhibiting more of a uniform distribution
compared with the baseline, AR(1)-SV, or known break date models.

ñ NK-DSGE-RW-SV model matches unconditional means of output
growth and inflation, but not the fed funds rate.

ñ All NK-DSGE model have tougher time producing density forecasts
that satisfy conditional evaluation margins =⇒ cannot match
persistence in the real time data.
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When Macroeconomists Forecast

Summary: Diebold, Schorfheide, and Shin, III

ñ Off the shelf, medium scale NK-DSGE model driven by shocks to

1. TFP, government spending, a Taylor rule, and an inflation target, π∗t .
2. Growth rate of TFP ∼ AR(2), government spending ∼ AR(1), a

serially uncorrelated monetary policy shock, and π∗t ∼ AR(1).
3. Prior on the AR1 coefficient of π∗t reflects beliefs that monetary

policy alters the central bank’s target slowly or infrequently.
4. The policy rate responds to movements in current inflation, output

growth plus TFP growth, π∗t , and the monetary policy shock.

ñ The four NK-DSGE models have common endogenous dynamics.

1. Impulse dynamics of TFP growth, government spending, and
monetary policy shocks differ across the models, but

2. AR(1) of target inflation, π∗t , always has static shock volatility.

ñ Recover the four shocks using a NK-DSGE model conditioning on

1. real GNP/GDP growth, GNP/GDP inflation, the effective fed funds rate,
2. and professional forecasts of CPI inflation averaged over 10-years.
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Suggestions for Research

Evaluation Across Several Forecast Models

ñ DSS forecast comparison is often pairwise, which is a useful approach
for learning about the merits of competing forecasting models.

ñ Is this the way policymakers think about the forecasting problem?

ñ Consider a central banker having to report “economic projections”
for a h-year horizon four times a year.

1. Suppose the central banker asks her staff to evaluate these forecasts
over the last three years against DSS’s NK-DSGE models.

2. Should the central banker’s projections be the baseline for pairwise
evaluation rolling through the 12 forecast events?

3. Or is the frequency at which a forecast is responsible in real time
for superior predictions a better metric?

ñ The central banker is asking for answers to two related questions.

1. Which model(s) is best (at a significance level) among those on the table?
2. Is the data in real time informative enough to tell the models apart?
3. =⇒ The model confidence set aims to answer these questions.
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Suggestions for Research

Unconditional and Conditional Forecasts

ñ DSS evaluate NK-DSGE models on forecasts that generate endogenous
path of fed funds rate, but this path depends on target inflation, π∗t .

1. π∗t , is an exogenous AR(1), which is tied to the predictions of
professional forecasters.

2. Blue Chip and SPF participants are asked to predict the annual
average CPI inflation rate during the next 40 quarters. Figure SPF

ñ Faust and Wright (JofE, 2008) define unconditional and conditional
forecasts for macroeconomists.

1. Unconditional forecast: Forecasts are generated using model-generated
expectations conditioned on the sample information available at the
time of the forecast =⇒ DSS’s exercise.

2. Conditional forecast: Under a counterfactual path for future policy,
forecasts are restricted =⇒ constrain model from making predictions
about policy variable(s).
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Suggestions for Research

Why Conditional Forecast Evaluation?

ñ FOMC participants are asked for their conditional economic projections
four times a year. Figure FOMC

1. Ex: FOMC projections are conditional on “appropriate policy”
=⇒ fed funds rate path consistent with goal of 2% inflation.

2. Evaluation of FOMC’s summary of economic projections (SEPs) has
to account for conditioning on the 19 appropriate policy paths.

ñ Clark and McCracken (JAE, 2016) propose to evaluate conditional forecasts
of monetary policy VARs by setting forecast errors of the policy variable(s)
to zero.

ñ Would Clark and McCracken’s approach work for DSS’s NK-DSGE models
=⇒ impose paths for π∗t , fed funds rate, and zero out associated forecast
errors to assess conditional forecasts?
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Final Thoughts

Finis

ñ As has been said before, forecasting is difficult.

ñ Producing forecasts without inducing systematic errors is hard.
(Otherwise, as I tell my spouse, everyone would do it.)

ñ DSS provide a valuable set of forecast evaluation tools, which are
applied to set of DSGE model not yet studied.

ñ DSS’s approach to extracting information from the predictive
likelihoods and densities of DSGE models is useful because

Policymakers want to understand the role of DSGE model
restrictions in out-of-sample forecasts given a policy path.

ñ The next step in this research program might be to evaluate

1. the NK-DSGE models as a model confidence set and
2. the conditional forecasts of DSS’s NK-DSGE models.
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Figure: Realized Inflation, SPF 4-Quarter Ahead Inflation Prediction,  
and SPF 10-Year Annual Average Inflation Prediction
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Attachment 2 

Scope of the November Projections 

Variables and Periods:

 2010-2013: Please provide your projections of the most likely outcomes for the 

percent change in real GDP (Q4/Q4), the percent change in the chain-weighted price 

index for PCE and for core PCE (Q4/Q4), and the level of the unemployment rate 

(Q4 average) for 2010, 2011, 2012 and 2013.  Please also provide your current 

estimates for the annualized percent change in real GDP, the total PCE price index, 

and the core PCE price index in the first half of 2010, i.e. Q22010/Q42009. Please express 

all of these projections to the nearest tenth of a percentage point (for example, 

2.5 percent).   

Longer Run:  Please provide your best assessment of the rate to which the 

variables below would converge over the longer run (say, five to six years from now) 

in the absence of shocks and assuming appropriate monetary policy.  If you anticipate 

that the convergence process will take shorter or longer than about five or six years, 

please indicate your best estimate of the duration of the convergence process.  Please 

provide your estimates as single numbers (that is, not as ranges), rounded to tenths of 

a percentage point. You may also include in your submission any explanatory 

comments that you think would be helpful. 

1. Change in real GDP (percent, annual rate) 
2. Civilian unemployment rate (percent) 
3. Total PCE inflation rate (percent, annual rate) 

Judgments about Uncertainty and Risks: 

Please also indicate whether you judge that the uncertainty attached to your 

projections for each variable is higher/lower/broadly similar to levels of uncertainty 

over the past 20 years, and also whether the risks around your projections for each 

variable are weighted to the upside/downside/broadly balanced.  As with your modal 

projections, these judgments concerning the uncertainty and risks attached to your 
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projections should be based on the assumption that the System pursues an 

appropriate monetary policy. We have provided an updated table summarizing a 

range of alternative measures of past forecast uncertainty as background for your 

judgments. 

Underlying Assumptions:  As before, no common assumptions are proposed for fiscal 

policy and other exogenous factors, such as energy prices.  However, if your 

assumptions for these types of variables differ materially from those in the Tealbook 

forecast, it would be helpful if this was noted in your narrative.  With respect to 

monetary policy, projections should be based on the assumption that the System 

pursues what, in your judgment, would be an appropriate monetary policy, i.e., a 

policy that is most likely to achieve paths for economic activity and inflation that best 

satisfy your interpretation of the dual economic objectives.  To aid the interpretation 

of your projections, it would be appreciated if you would indicate whether your 

monetary policy path deviates materially from the path assumed by the staff in the 

Tealbook and, if so, in what way. These deviations can be described qualitatively or, if 

you prefer, quantitatively. 

Narrative:  The value of the projections process would be increased greatly if you 

could supply a narrative of the key considerations shaping your outlook.  Some 

possible headings to help structure your narrative are suggested below (and are 

included in the online template for submitting projections).   

  Please describe the key factors shaping your central economic outlook and the 
uncertainty and risks around that outlook. 

  Please describe any important differences between your current economic 
forecast and the Tealbook. 

  Please describe the key factors causing your forecasts to change since the 
projections submitted for the June FOMC meeting. 
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