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Motivation

professional forecasts key inputs in governmental and firm
economic decisions

policy institutions run surveys, commercial surveys growing
industry

I Philadelphia Fed; ECB are quarterly, anonymous, The Wall Street
Journal; UK Treasury are monthly, non-anomynous

I publicly available; no formal incentives of participation

I Blue Chip, Consensus are monthly, non-anonymous to acquirers

little understanding on how survey design affects forecasters’
behaviour and forecast-quality
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Question

Can we manipulate survey design to improve forecast accuracy?

study a new dataset uniquely suited for understanding agents’
behaviour and the effects of survey design

proceed in 3 steps:

1 document novel empirical facts about:

F updates what affects agents’ decision to update a forecast

F how survey design affects this decision and forecast accuracy

2 build and structurally estimate dynamic rational inattention model
of agents’ decisions that fits these facts

3 perform counterfactuals to see if accuracy can be improved
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A new dataset: The Focus Survey

High-frequency survey of professional forecasters run by the
Brazilian Central Bank (BCB)

Proprietary and identity of participants not public

Unique features that make it well suited for our goals:

1 Unlike other surveys, agents can provide a forecast at any time →
get some insight into what drives this decision

2 Contest : ranks agents based on their accuracy on a given day each
month and publishes names of “top 5” → study the effect of the
contest and do counterfactuals on alternative contest dates

As in other surveys there are also informal incentives to participate
on other dates (e.g., ”too infrequent” updaters are dropped,
”frequent” updaters can be invited to meetings)
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Data details

Unbalanced panel, number of participants varies from month to
month (average number 85)

We focus on daily NOWCASTS (from Jan 2004 to Jan 2015) for
the monthly inflation rate (IPCA - official inflation target)

Fixed-event forecasting: data points are updates of a previous
forecast → dynamic framework with diminishing forecast horizon
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Key dates

Initial forecast: day of release of previous month IPCA - around 8th
of current month

Dates linked to information:

I Release of IPCA15 – inflation between 15th of current month and
15th of previous month – around the 22nd of current month

I Monetary policy committee meetings (MPC) – different dates

Dates linked to survey design:

I Contest day. Forecasts collected always on day before IPCA15

I Fridays: forecasts collected every Friday and aggregate statistics
published following Monday in the “Focus Market Readout”

Dates vary across months, announced at the beginning of each year
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Timeline

8th Feb

nowcast begins

21st Feb

contest
day

22nd Feb

IPCA15

released

8th March

nowcast begins
IPCA released and can be used to

evaluate previous month’s forecast
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Updates and accuracy dynamics around contest date
Proportion of updaters and average MSFE across agents
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What drives forecast updates in the data?

Let:

zit =

{
1 if agent i updates on day t
0 otherwise

Panel Probit/logit model:

zit = αi + Dtβ + e2i ,t−21γ + εit ,

NOTE: we cannot observe individual characteristics

Dt = day dummies: [dmon
t ; d tue

t ; d thu
t ; d fri

t ; dCD
t ; d IPCA15

t ; dMPC
t ]

e2i ,t−21 previous month’s forecast error for agent i
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Results for nowcast

Regressors Logit-FE Logit-RE Probit-RE
dmon
t 0.090*** 0.091*** 0.049***

(0.008) (0.008) (0.004)
d tue
t -0.024*** -0.024*** -0.012***

(0.009) (0.009) (0.005)
d thu
t -0.016* -0.016* -0.008*

(0.009) (0.009) (0.005)
d fri
t 0.187*** 0.187*** 0.100***

(0.008) (0.008) (0.005)
dCD
t 0.486*** 0.486*** 0.282***

(0.005) (0.005) (0.003)
d IPCA15
t 0.049*** 0.048*** 0.027***

(0.006) (0.006) (0.003)
dMPC
t−1 0.042*** 0.042*** 0.023***

(0.006) (0.006) (0.003)
e2i,t−21 0.009 0.007 0.005

(0.007) (0.007) (0.004)
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Theory
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A theory of dynamic forecast updating
Key assumptions and motivation

decision-theoretic model of individual agents’ behaviour (no
strategic interaction)

I motivated by anonymity of survey and observed decrease in
disagreement on contest day (against prediction of strategic
interaction model with contest, e.g., Ottaviani and Sorensen, 2006)

Figure : Disagreement Drops at Contest Day

Agents’ objective is to maximize accuracy

I because we see that accuracy increases during the month
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A theory of dynamic forecast updating
Key assumptions and their empirical motivation

Focus on nowcasting

I this is where role of information collection/processing in real time is
most important (e.g., Nowcasting Economics Ltd)

I jump in accuracy on contest particularly strong for nowcasting

All agents give an initial nowcast and on each subsequent day
decide whether to exert effort in collecting price information in
order to reduce the uncertainty about the event

I confirmed by interview to a survey participant
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A theory of dynamic forecast updating
Key assumptions and their empirical motivation

Agents are heterogeneous

I because not all agents update on all days (‘’inattention”)

Heterogeneity is in unobservable benefits and/or costs of effort

I natural starting point and sufficient to fit stylized facts
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Theory - The information flow

Variable of interest is monthly inflation x, which equals sum of
daily (work days) de-meaned inflation yt :

x =
21∑
t=1

yt

Idea: use time series aggregation results to infer the (ARMA) time
series process for yt from the (ARMA) time series process for x

Best model for monthly inflation (BIC criterion) in our data is
ARMA(1,1) → model for daily inflation is AR(1)

yt = φyt−1 + εt , εt ∼ iidN(0, σ2ε)
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How we model information gathering

Adopt the rational inattention framework of e.g., Sims (2003) to
model effort in collecting daily information on subsequent days

Agent i on day t receives a noisy signal sit . Mackowiak et. al.
(2016) show that the optimal signal for an AR(1) is:

sit = yt + ηit ,

Variance of noise ηit is endogenous: depends on agent i ’s effort at
time t
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Theory - How agents update forecasts

The updates thus become heterogeneous:

fit =
t−1∑
j=1

yj +
21∑
j=t

φj−t(yt + ηit)

The forecast updating formula is based on two key assumptions
1 Ωit = y1, y2, . . . , yt−1, yt + ηit

F In words: past realizations are observed without noise (can extend
to measurement error)

F Makes the problem tractable (static vs dynamic rational inattention)

2 forecaster treats observations as data (doesn’t optimally combine
past exact information and present noisy signal)
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Theory - the updated MSFE

MSFEit =

E
[
(x − fit)

2 |Ωit

]
=[

1 + (1 + φ)2 + ...+
(
1 + φ+ ...+ φ20−t

)2]
σ2ε

+
(∑21

j=t φ
j−t
)2
σ2ηit

The resolution of uncertainty during the month has a common and
an idiosyncratic component:

I Resolution of uncertainty implied by the AR(1) (common)

I Resolution of uncertainty implied by individual agent’s effort (only
part of MSFEit agent can control)
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Theory - the agent’s decision problem

Agents choose efforts ki1, ..., ki21 by solving optimization

min
kit

wit

2 ln 2
MSFEit + citkit

s.t.
kit ≥ 0 for all i and t.

wit is forecaster i ’s disutility from forecast errors on day t

cit is forecaster i ’s marginal cost of effort on day t
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Theory - The agent’s decision problem

Since the only part of the MSFE that the agent can control is σ2ηit ,
this is equivalent to solving:

min
kit

wit

2 ln 2

 21∑
j=t

φj−t

2

σ2ηit + citkit

s.t.
kit ≥ 0 for all i and t.
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Theory - Optimal effort

Using the rational inattention machinery (static problem under our
assumptions), we obtain an analytical solution for optimal effort

kit =


1
2 log2

wit
cit

(∑21
j=t φ

j−t
)2
σ2ε if wit

cit

(∑21
j=t φ

j−t
)2
σ2ε > 1

0 otherwise
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Theory - Decision to update

Updating occurs whenever effort is positive (or above a threshold)

Let βit be the cost-to-benefit ratio for agent i on day t

βit =
cit
wit

Then the proportion of updaters is:

λt = P (kit > 0) = P

βit <
 21∑

j=t

φj−t

2

σ2ε


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Theory - Implied dynamics of MSFE

The dynamics of MSFEit also depend on βit

MSFEit =



[
1 + (1 + φ)2 + ...+

(
1 + φ+ ...+ φ20−t

)2]
σ2ε

+βit if βit <
(∑21

j=t φ
j−t
)2
σ2ε

MSFEi(t−1) otherwise
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Structural estimation

Estimate the parameters by SMM

Simulation keeps track of how many agents participate each month
and when the contest day was that month

Parameterize the cross-sectional distribution of βit : here results for
a truncated normal with constant variance

Assume agents receive a draw from the distribution βit , which
determines how many update and what is their resulting MSFE

Match the moments from the motivating figure:

I The proportion of updaters in a window around the contest

I The average MSFE across agents in a window around the contest
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Structural estimation

Moment conditions

E
[
λdatat − λmodel

t

]
= 0, t = CD ± 5

E
[
MSFE

data
t −MSFE

model
t

]
= 0, t = CD ± 5

Model’s parameters
(
µβt , σβ , φ, σε), t = CD± 5

µβt is the (possibly time-varying) mean of the cross-sectional
distribution of cost/benefit

σβ is the (constant) standard deviation of the cross-sectional
distribution of cost/benefit

φ is the persistence of the daily signal

σε is the standard deviation of the daily shocks
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Estimation results - mean of cost/benefit distribution
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Estimation results - other parameters

φ .94 .963 in data
(3.3 E-04)

σε 4.8 E-03 2.7 E-03 in data
(2.0 E-04)
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Model fit - proportion of updaters
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Model fit - average MSFE across agents
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Counterfactuals

Consider alternative survey designs to see if accuracy can be
improved

I what is the optimal timing of the contest, i.e., the date that
minimizes the monthly sum of the cross-sectional average MSFE?
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Counterfactuals

Estimate a restricted version of the model with constant
cost/benefit ratio on all days except the contest date

µβt =

{
µ if t 6= CD
µ+ δ if t = CD

Simulate individual forecasts from the model keeping everything
equal but considering alternative contest dates
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Optimal contest date in our data
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Contest Day in the Data
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Summary

Incentives for participation to surveys of professional forecasters are
poorly understood but affect the quality of forecasts

I In our new dataset 40% more agents update on the contest day
than on any other day - including days with key public information
releases - causing a sizable improvement in accuracy

We build and estimate a (parsimonious and tractable)
decision-theoretic model with rational inattention that can explain
these facts

Counterfactual analyses show how the survey design can be
manipulated to improve the accuracy of professional forecasts
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