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This paper provides evidence of the quality of private sector forecasts of the budget balance
between 1993 and 2009 for a sample of 29 countries, grouped into advanced and emerging
countries. We find large differences across the two groups: forecasts for advanced econo-
mies are much more accurate than for emerging economies and much less subject to a bias
towards optimism (i.e. they are less likely to forecast a bigger budget balance than the real-
ization). Forecasts for both groups, however, exhibit a tendency toward forecast smooth-
ing: forecasts are revised slowly so that revisions to forecasts can be systematically
predicted based on past revisions. This tendency proves costly around turning points in
the economy when the budget balance moves sharply but the corresponding forecasts only
adjust very slowly to the reality of the situation.

� 2015 Elsevier Inc. All rights reserved.
1. Introduction

Government forecasts of budget deficits invoke considerable skepticism. A prominent critic is Frankel (2012) who mocks
the ‘‘budgetary wishful thinking’’ of many government agencies. He notes that during the 2000s, the U.S. Office of
Management and Budget ‘‘turned out optimistic forecasts’’ for eight years in a row; likewise, in 2000, the Greek government
projected that its budget deficits would shrink below 2 percent of GDP within a year, a far cry from the outcome of 4–5 per-
cent of GDP. Such examples have tended to be the rule rather than the exception: Frankel (2011) analyzes official govern-
ment forecasts of 33 countries and finds a positive bias on average; that is, the fiscal balance turns out to be lower than
initially forecast. Many earlier studies in the literature have also pointed out the deficiencies of government budget
forecasts.2
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The findings of bias have led to demands that fiscal forecasts should be produced by stronger national fiscal institutions or
independent agencies. Frankel and Schreger (2013) show that the tendency of Eurozone governments to be over-optimistic—
particularly when their budget deficit is over the 3% of GDP ceiling placed by the Stability and Growth Pact—is curbed in
countries that have created an independent fiscal institution to provide forecasts. Another suggestion to curb bias is that gov-
ernment forecasts should be supplemented by private sector forecasts, which are presumably less subject to the political
pressures that governments face. Frankel and Schreger (2014) find that private sector forecasts exhibit less bias than gov-
ernment forecasts.3

This paper contributes to the fledgling literature on the assessment of private sector fiscal forecasts. We provide system-
atic evidence on the quality of budget balance forecasts for 29 countries over the 1993–2009 time period. The countries are
grouped into 9 advanced economies and 20 emerging economies. The source of the data is the publication Consensus
Forecasts. Each month, the publication provides forecasts of several macroeconomic variables, including the annual budget
balance for the current year and the year ahead. Hence, for each year there are a sequence of 24 forecasts, the first twelve
made during the previous year—referred to as year-ahead forecasts—and the next twelve made during the target year, called
current-year forecasts. We use this sequence of forecasts to conduct standard tests of forecast assessment, as in Artis and
Marcellino (2001), as well as the more recent tests of information rigidities discussed in Coibion and Gorodnichenko
(2012) and Coibion (2015).

Our main findings are twofold. First, we find there are significant differences between the two groups of countries in the
quality of private sector forecasts. The forecasts for advanced economies display less bias and are more accurate than those
for emerging markets. Second, for both groups of countries, there is evidence of ‘information rigidities’—this is a term used by
Coibion and Gorodnichenko (2012) to describe the tendency to smooth forecasts in a way that is inconsistent with full infor-
mation rational expectations.

We discuss each of these findings in turn. First, on bias and accuracy, we find a big difference between advanced and
emerging economies.

� Bias: For both groups there is a bias toward optimism—the forecasted balance is higher than the outcome—but for
advanced economies this bias dissipates for the current-year forecasts. For example, for advanced economies the budget
balance-to-GDP forecasts made in April of the previous year are more optimistic than the outcome by about 0.4 percent-
age points; but by October of the current year forecasts are slightly pessimistic, by about 0.1 percentage points. In con-
trast, for emerging markets the forecasts made in April of the previous year are too optimistic by 0.8 percentage points
and those made in October of the current year remain too optimistic by 0.6 percentage points.
� Accuracy: For both groups, year-ahead forecasts are not very accurate: the mean absolute error for advanced economies is

1.3 percentage points and 2.4 percentage points for emerging markets. As would be expected, accuracy improves for both
groups for current year forecasts but much less so for emerging markets—the mean absolute error drops to 0.7 percentage
points for advanced economies and only to 1.8 percentage points for emerging markets.

How significant are these findings in an economic sense and are they consistent with findings on forecast errors for other
macroeconomic variables? To assess the economic significance, note that for both groups the average budget balance-to-GDP
ratio over this period is about �2 percentage points and the standard deviation of this ratio is about 3 percentage points. The
bias in year-ahead forecasts is thus 20% and 40% of the mean (absolute) value of the variable for advanced and emerging
economies, respectively; for emerging economies, the bias remains at 30% of the mean value even for current-year forecasts.
The mean absolute error of year-ahead forecasts is 65% and 120% of the mean value, respectively, for the two groups. For
both groups, current-year forecast errors remain large in size relative to the mean and standard deviation of the variable
being forecast. Hence the results are not only of statistical significance, as shown later in the paper, but of substantial eco-
nomic (or quantitative) significance. Moreover, the magnitude of the private sector forecast errors for advanced economies is
similar to those found by Artis and Marcellino (2001) for official sector forecasts by international organizations.

Our finding of differences in the extent of bias across advanced and emerging economies is consistent with what has been
found for other variables. A recent study of growth forecasts finds that ‘‘the tendency toward optimism is less for advanced
economies than for emerging markets’’ (Ho and Mauro, 2014), echoing earlier findings in the literature (see Artis (1988,
1996), for example). To our knowledge, while many studies caution about poorer data quality and hence less accurate fore-
casts for emerging economies, reasons differences in accuracy of forecasts between the two groups of countries have not
been systematically explored. Some papers find that forecast errors for real GDP growth are larger for emerging markets than
for advanced economies (see Loungani et al., 2013; Dovern et al., 2015). These papers also find that, as with the fiscal fore-
casts studied in this paper, the improvement in accuracy is much less in emerging markets than in advanced economies as
the forecasting horizon draws to a close. Dovern et al. (2015) suggest that ‘‘uncertainty about the actual data just before the
end of the forecasting horizon is substantially higher in emerging economies than in advanced economies, possibly owing to
lags in statistical data collection and the poor quality of initial data releases.’’
3 See Debrun et al. (2009) for a survey of the literature on the performance of independent fiscal agencies. Milesi-Ferretti and Maria (2004) studies the scope
that governments have for creative accounting when faced with budget rules. Poplawski-Ribeiro and Rulke (2011) examine whether the adoption of the
Stability and Growth Pact led to a convergence of private, national and EC forecasts.
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When it comes to fiscal forecasts there may be additional reasons for differences in accuracy, viz. the extent to which fis-
cal rules and other institutions constrain the government forecasts on which private forecasters may be dependent.
Muhleisen et al. (2005) find that, even among a group of advanced countries, governments with fiscal rules and strong bud-
getary institutions provide more accurate forecasts. Though fiscal rules are being increasingly adopted in emerging markets
as well, the literature suggest that thus far they are less effective in binding governments and in anchoring fiscal forecasts
than in advanced economies (see IMF, 2009).

Turning to our second finding about rigidity in forecast revisions, Nordhaus (1987) demonstrated that an implication of
rational expectations was that successive revisions of forecasts of the same event should be uncorrelated. If this was not the
case, revisions would have a predictable component, which in turn would mean that forecasts were not using all available
information. Nordhaus found that in practice forecasts deviated from rational expectations: forecast revisions tended to be
positively correlated. In an influential revival of this line of work, Coibion and Gorodnichenko (2012) show that revisions to
inflation forecasts contain a large predictable component, which provides evidence in favor of models that emphasize that
‘‘the frictions and limitations faced by agents in the acquisition and processing of information.’’

We find that revisions to fiscal forecasts also tend to be smooth. In economic terms, the estimated degree of information
rigidity implies that it takes between 3 and 4 months for information to be fully reflected in forecasts. This is similar to esti-
mates of rigidity in forecasts of real GDP growth estimated by Loungani et al. (2013). For inflation, Coibion and
Gorodnichenko (2012) report faster updating of forecasts, between 1½ and 2 months.

As noted by Coibion (2015) and as we discuss later in the paper, our test of information rigidities is based on ‘‘a simpler
and more tractable framework for quantifying information rigidities’’ than the approach in Coibion and Gorodnichenko
(2012). The smoothing of forecasts proves to be particularly costly around turning points in the economy. Loungani
(2001) and Ahir et al., (2015) show that most recessions are not predicted ahead of time by the private sector. As a conse-
quence of these large errors in forecasting output around turning points, the fiscal forecasts around turning points also turn
out to be way off the mark. Moreover, because forecasts are revised slowly, large errors end up being made over the course of
recession years when there are large declines in the fiscal balance but forecasts only slowly catch up with this reality.

The remainder of the paper is organized as follows. Section 2 describes our data. In Section 3 we present results on the accu-
racy and bias in forecasts and on the extent of information rigidities. Section 4 discusses the sources of errors in fiscal forecasts
and the behavior and performance of these forecasts around business cycle turning points. Section 5 has concluding remarks.
2. Data and summary statistics

Each month since 1989, the Consensus Economics service has published forecasts for major economic variables, initially
for the G7 countries but subsequently for a large number of economies. For each country, the number of forecasters varies
between about 10 and 30, and most forecasters are from the private sector. The bulk of our analysis is focused on the arith-
metic mean of the forecasts, which is generally referred to as the ‘consensus’. For some of the analysis we also used the stan-
dard deviation (the ‘dispersion’) of the forecasts.

We use forecasts of real output growth, inflation, and budget balance for the current and next year for the period from
February 1993 to September 2009. Twenty nine countries are represented in the sample, of which we classify nine as ‘ad-
vanced’ economies (the G7 countries plus Australia and New Zealand) and remainder as ‘emerging’ economies. The sample
is geographically diverse, covering countries in Asia, Europe and Western Hemisphere.4

The event being forecasted is the average budget balance-to-GDP ratio for a given target year.5 For each target year, the
sequence of forecasts is the 24 forecasts made between January of the previous year and December of the year in question. So,
for example, the first forecast for the average budget balance-to-GDP ratio for 2009 is made in January 2008 and the last one in
December 2009. We index the sequence of forecasts by the horizon (h), with h = 24 corresponding to the first forecast made and
h = 1 corresponding to the last. As noted earlier, we also distinguish between year-ahead forecasts (h = 13–24) and current-year
forecasts (h = 1–12).6

In addition to consensus forecasts, the dataset includes outcomes on real GDP growth, inflation and budget
balance-to-GDP ratio from the IMF’s International Financial Statistics and other sources. Recession episodes are taken from
Loungani et al. (2013) and crises dates from Laeven and Valencia (2008).

Fig. 1 shows the distribution of the government’s budget balance-to-GDP ratios for advanced and emerging countries over
the full sample period, a presentation similar to that in Leal et al. (2008). The distribution is shown for four different
4 Countries in the dataset: Advanced: USA, Japan, Germany, France, UK, Italy, Canada, Australia, New Zealand; Emerging: China, Hong Kong SAR, India, Taiwan
POC, Czech Republic, Hungary, Poland, Russia, Turkey, Bulgaria, Croatia, Estonia, Latvia, Lithuania, Slovenia, Argentina, Brazil, Chile, Mexico, Venezuela. Selected
results for individual G-7 countries are in an unpublished Appendix A available from the authors.

5 Consensus Economics provides forecasts for the public sector budget balance in absolute numbers (local currency). As most fiscal criteria and rules for
budgetary discipline are formulated in terms of the balance-to-GDP ratio, we construct these by using actual national GDP figures as the denominator.
Alternatively, one could have followed Heppe-Falk and Hufner’s (2004) approach: first, generate projected nominal GDP series (using information from
Consensus’ real GDP growth and inflation forecasts) and then take the respective ratio. In practice, the method of scaling is unlikely to make a big difference
because much of the variation in the ratio comes from the numerator (the budget balance) rather than the denominator (level of GDP). As a robustness check,
we used the latter method for a few countries; the correlation with the series based on our method exceeded 0.95 in all cases.

6 For countries for which only bi-monthly forecasts are available, we use the preceding month forecast as values for the months for which forecast data is
missing. We have confirmed that this does not qualitatively alter our results.
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Fig. 1. Distributions of actual and forecasted budget balances (% GDP): consensus 1993–2009.
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horizons, h = 21, 9, 3, and 1. For advanced economies, the distribution for h = 21 is centered between a deficit of between 2
and 3 percent of GDP; the distribution for emerging markets is more spread out. Of course, as the horizon draws to a close,
the distributions of forecasts tend to converges to the distributions of actual values. But the convergence is much closer in
the case of advanced economies than emerging economies.

This feature becomes evident when we look at summary statistics on the forecast errors, defined as the difference
between the outcomes and the forecasts. In our discussion below, we often characterize a positive value for the error as ‘pes-
simism’ about the budget balance and a negative value for the error as ‘optimism’. As a first pass look at bias and accuracy,
we report in Table 1 the mean error, the mean absolute error, and the root mean squared error. As the basis for assessing
these errors, the mean and standard deviation of the budget balance outcomes are also shown at the bottom of the table.
These summary statistics on the outcomes are quite similar for the two groups of countries: for both, the mean budget bal-
ance is about �2% and the standard deviation is about 3%.

Turning now to the forecast errors, there are sharp differences between the two groups. First, for advanced economies the
bias toward ‘optimism’ is much smaller than for emerging economies (�0.15 vs. �0.62 for the full sample) and only arises in
the case of year-ahead forecasts. Second, the forecasts are much less accurate for the emerging economies and the improve-
ment in accuracy in going from year-ahead to current-year forecasts is smaller.

3. Quality of forecasts

3.1. Tests of bias and efficiency

To test for bias, we look at whether the mean forecast error is significantly different from zero. As Holden and Peel (1990)
show, this is a necessary and sufficient test for bias. The forecast error is given by:
At � Fth ¼ aþ eth ð1Þ



Table 1
Summary statistics on budget balance forecast errors.

Stat. All Advanced Emerging

Full sample
ME �0.41 �0.15 �0.62
MAE 1.61 1.01 2.08
RMSE 7.34 2.19 11.29

1993–2001
ME �0.45 0.06 �1.06
MAE 1.49 0.89 2.22
RMSE 7.91 1.40 15.77

2001–2009
ME �0.40 �0.31 �0.44
MAE 1.68 1.10 2.02
RMSE 7.03 2.81 9.54

Full sample: Year Ahead
ME �0.54 �0.30 �0.73
MAE 1.93 1.33 2.38
RMSE 8.54 3.46 12.42

Full sample: Current Year
ME �0.28 0.01 �0.50
MAE 1.28 0.68 1.75
RMSE 6.09 0.88 10.11
Outcomes
Mean �2.02 �2.18 �1.79
STD 3.21 3.03 3.31

Notes: This table presents some descriptive statistics for the entire sample of N = 29
countries and two sub-samples containing either advanced or emerging countries. For
information on the composition of each sub-sample refer to the main text. ME, MAE and
RMSE stand for the mean forecast error, the mean absolute forecast error and the mean
square forecast error, respectively (for details see the main text). The mean and standard
deviation of the ‘actual’ budget balance (i.e. the outcomes) are also provided.
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where At is the actual value of the budget balance-to-GDP ratio for target year t, Fth is the forecast for that target year made at
horizon h, eth is the corresponding forecast error, and as before h = 1, 2, . . ., 24. Forecasts are unbiased if we cannot reject the
null hypothesis that a ¼ 0. If the estimated coefficient is negative, forecasts are biased toward optimism.

Table 2 reports, for 2 different forecast horizons, h = 21 and h = 3, the estimates of a and the standard errors.7 For the full
sample, forecasts are optimistic for both horizons, the estimates are �0.7 and �0.3. However, this is largely a result of the bias in
the forecasts for emerging markets. For advanced economies, current year forecasts provide no statistical evidence for bias; and
even the bias in the year ahead forecasts arises during the latter time period (2001–2009) and not in the earlier one (1993–
2001).

To test for efficiency, we regress actual observations on a constant plus the forecast:
7 We
At ¼ a0 þ bFth þ eth ð2Þ
where the variables are as defined earlier. Forecasts are efficient if we cannot reject the null hypothesis that a0 ¼ 0 and b ¼ 1.
Table 3 presents our results for four choices of the horizon (h = 21, 15, 9, 3). For the full sample, we can reject the null

hypothesis of a zero constant and a slope coefficient of unity, as indicated by the F-statistics and associated p-values reported
in the last row of each block of regressions. Again, the pattern is different for the two groups. For emerging markets, effi-
ciency can be rejected for all four cases shown. In the case of advanced economies, the rejection occurs for h = 21 and
h = 3; however, in the latter case the rejection seems to occur because of modest pessimism about the budget balance out-
come rather than optimism.

We can delve a little deeper in the source of the inefficiency, as done by Barrionuevo (1996) and Pons (2000) for the case
of official sector forecasts. Barrionuevo distinguishes between (i) co-movements between the deviation of the outcome of the
forecast and the forecast itself (the b-test) and (ii) the co-movement between the deviation of the outcome of the forecast in
the current period and that in the previous period (the q-test).

We estimate b by regressing the forecast error on the forecast and q by regressing the current-period forecast error on the
previous period error:
et ¼ aþ bFt þ u1t

et ¼ cþ qet�1 þ u2t
ð3Þ
also computed the Ljung-Box Q-statistic for testing up to 3 lags possible serial correlation in the time series of the forecast errors (not shown).



Table 2
Bias.

All-pooled Advanced Emerging
Spec. (1) (2) (3)

Full sample
Year Ahead April (t � 1)
a �0.65*** �0.41** �0.82***

(0.16) (0.17) (0.25)

Current Year October (t)
a �0.33** 0.13** �0.60**

(0.16) (0.06) (0.24)

1993–2001
Year Ahead April (t � 1)
a �0.65** 0.15 �1.54***

(0.29) (0.20) (0.53)

Current Year October (t)
a �0.35 0.14 �0.74

(0.31) (0.11) (0.54)

2001–2009
Year Ahead Apr.(t � 1)
a �0.51** �0.73*** �0.39

(0.20) (0.27) (0.28)

Current Year October (t)
a �0.26 0.18** �0.45*

(0.17) (0.08) (0.25)

Note: The dependent variable is Consensus forecast error. Each cell reports the results of
a regression of forecast errors on a constant for the entire sample of N = 29 countries and
two sub-samples containing either advanced or emerging countries. For information on
the composition of each sub-sample refer to the main text. We consider the full time span
and then also the 1993–2001 and 2001–2009 periods in separate. Heteroskedastic-con-
sistent robust standard errors are reported in parenthesis.

* Significance at 10%.
** Significance at 5%.

*** Significance at 1%.

Table 3
Test of efficiency.

Country group Independent variables Dependent variable: ‘‘actual’’ budget balance (%GDP)

Model April (t � 1) October (t � 1) April (t) October (t)

All Constant �1.16*** �0.86*** �0.81*** �0.81***

(0.25) (0.23) (0.07) (0.26)
Forecast 0.74*** 0.78*** 0.68*** 0.71***

(0.07) (0.07) (0.23) (0.08)
F-statistic 10.73 7.01 4.45 6.19
p-value 0.00 0.00 0.01 0.00

Advanced Constant �0.59** �0.18 �0.05 0.17**

(0.24) (0.15) (0.11) (0.07)
Forecast 0.92*** 0.99*** 1.00*** 1.04***

(0.06) (0.04) (0.03) (0.02)
F-statistic 3.23 0.84 0.17 3.00
p-value 0.04 0.43 0.84 0.05

Emerging Constant �1.49*** �1.29*** �1.07*** �1.19***

(0.36) (0.35) (0.36) (0.34)
Forecast 0.62*** 0.64*** 0.70*** 0.62***

(0.12) (0.10) (0.10) (0.10)
F-statistic 8.58 7.12 4.87 6.98
p-value 0.00 0.00 0.01 0.00

Note: The regression is expressed as At ¼ b0 þ b1Ft þ ut , where A is the actual realization and F is the forecast. The F-statistic and associated p-value are for
the test of the null hypothesis that b0 ¼ 0 and b1 ¼ 1. Country fixed effects are included in each regression but not reported for reasons of parsimony.
Heteroskedastic-consistent robust standard errors are reported in parenthesis.

* Significance at 10%.
** Significance at 5%.

*** Significance at 1%.

J.T. Jalles et al. / Journal of Macroeconomics 45 (2015) 186–201 191



Table 4
Sources of inefficiency.

All-pooled Advanced Emerging
Spec. (1) (2) (3)

Full sample
Current Year October (t)
b �0.18*** 0.00 �0.29***

(0.07) (0.03) (0.10)
q 0.67*** 0.33*** 0.70***

(0.08) (0.08) (0.09)

Year Ahead April (t � 1)
b �0.25*** �0.08 �0.37***

(0.07) (0.06) (0.12)
q 0.58*** 0.40*** 0.62***

(0.06) (0.09) (0.07)

1993–2001
Current Year October (t)
b �0.35** 0.03 �0.69***

(0.15) (0.04) (0.23)
q 0.83*** 0.38*** 0.86***

(0.17) (0.11) (0.19)

Year Ahead April (t � 1)
b �0.33** �0.02 �0.51⁄

(0.17) (0.07) (0.30)
q 0.78*** 0.42*** 0.79***

(0.12) (0.14) (0.13)

2001–2009
Current Year October(t)
b �0.12** 0.00 �0.18**

(0.06) (0.05) (0.09)
q 0.58*** 0.37*** 0.60***

(0.09) (0.12) (0.10)

Year Ahead April (t � 1)
b �0.22*** �0.09 �0.32***

(0.08) (0.09) (0.12)
q 0.48*** 0.35*** 0.51***

(0.06) (0.11) (0.06)

Note: b is the estimated coefficient from a least-squares regression of the forecast error
on the forecast, as specified in Eq. (3) in the main text. q is the estimated coefficient from
a least-squares regression of the current period forecast error in the forecast error of the
previous period, as specified in Eq. (3) in the main text. Estimations are carried out for the
entire sample of N = 29 countries and two sub-samples containing either advanced or
emerging countries. For information on the composition of each sub-sample refer to the
main text. Heteroskedastic-consistent robust standard errors are reported in parenthesis.

* Significance at 10%.
** Significance at 5%.

*** Significance at 1%.
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where e and F denote forecast error and forecast, respectively.
A condition for efficiency is that the estimates of both b and q should be zero. If q is different from zero and b is zero, the

forecast is ‘‘inefficient because the errors of the past are repeated in the present, and hence forecasts could be improved by
adjusting them by q’’ (Pons, 2000). If q is zero and b is different from zero, the inefficiency arises because the model used to
derive the forecast is not the minimum variance model. If b and q are both different from zero, ‘‘the inefficiency is partly due
to the way in which new information is incorporated into projected values and partly because the present errors are highly
correlated with past ones’’ (Pons, 2000).

Table 4 presents our results. For the full sample, we can see by looking down the first column that both b and q are dif-
ferent from zero. The next two columns show that, in the case of b, the rejection of efficiency occurs solely because of the
emerging markets; for the advanced economies the estimates of b are all essentially zero. In the case of q, however, the rejec-
tion of efficiency is shared by both advanced and emerging economies; while the estimate of q is smaller in the case of
advanced economies, it is always between 0.3 and 0.4 and significantly different from zero.

This suggests that in both advanced and emerging economies, the errors of the past are repeated in the present, a feature
that comes through clearly when we look at the pattern of forecast revisions.
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3.2. Tests of information rigidity

Nordhaus (1987) demonstrated that a property of rational forecasts is that successive revisions of forecasts of the same
event are uncorrelated. If this was not the case then forecast revisions could be predicted on the basis of past revisions, which
are clearly in the information set of the forecaster and also often available to external observers. In practice, Nordhaus found
that revisions do tend to serially correlated, a departure from full information rational expectations.

Over the last decade, two main classes of theories have emerged to account for this departure. One theory, due to Mankiw
and Reis (2002) and called ‘sticky information’, is there are fixed costs of acquiring and updating information, which leads
infrequent updating of forecasts. The other, due to Woodford (2001) and Sims (2003) and called ‘noisy information’, states
that forecasters continually update their information but, because they receive noisy signals about the underlying state,
never get to the full information rational expectations solution.

In an influential paper, Coibion and Gorodnichenko (2012) show that both classes of theories of information rigidities
imply that that the forecast error will be correlated with forecast revisions; the coefficient on the forecast revision is zero
under the null of full informational rational expectations, whereas a positive value indicates information rigidities. One fea-
ture of this test is that it requires the use of the outcomes and hence requires a view on whether to use the latest version of
the outcome or some earlier ‘real-time’ vintage.

We circumvent this difficult issue by using an equivalent test based on forecast revisions. Dovern et al. (2015) show that
both classes of models of information rigidities described earlier imply that regressions of revisions of forecasts on the past
revision should yield a positive coefficient; in contrast, the full information rational expectations model would predict that
the coefficient is zero. As noted by Coibion (2015), this test has the advantage that ‘‘because it relies on forecast revisions
rather than forecast errors, the econometrician does not have to take a stand on which version of the ex-post data to use
to construct forecast errors (e.g. advance estimates vs. final estimates).’’ Moreover, the estimated regression coefficient con-
veniently ‘‘maps linearly into underlying degrees of information rigidity from each model (frequency of unchanged expec-
tations in sticky information and weight on past beliefs in noisy information).’’

To implement the test, we define the initial revision of the forecast as the change in the forecast between October and
April of the previous year (i.e. between h = 21 and h = 15), the middle revision as the change between April of the current
year and October of the previous year (between h = 15 and h = 9), and the final revision as the change between October of
the current year and April of the current year (between h = 9 and h = 3).

Results from regressions of final revisions on earlier ones are shown in Table 5. In all six regressions, there is evidence of a
strong positive correlation among forecast revisions. Efficiency can be rejected for both industrialized and emerging coun-
tries, particularly in cases where the revisions are adjacent; that is, when final revisions are regressed on middle revisions.
Regressions of final revisions on initial revision also yield a positive coefficient but the magnitude is small. Overall, there is a
clear tendency for ‘‘forecast smoothing’’.

In Table 6 we show how the extent of forecast smoothing changes with the onset of a recession. We augment the regres-
sions of final revisions on middle revisions with the interaction of middle revisions and a (0, 1) dummy variable that takes
the value 1 for recessions. For advanced economies, the interaction term is negative and significant, which suggests that
information rigidities are lower in times of recession. In terms of magnitude, about half of the extent of the smoothing is
Table 5
Information rigidities in fiscal forecasts.

Country group Independent variables R-squared

Middle revision Initial revision Constant

All 0.36*** – 0.07*** 0.16
(0.02) (0.01)

All 0.34*** 0.07*** 0.09*** 0.17
(0.02) (0.02) (0.01)

Advanced 0.33*** – �0.10*** 0.24
(0.02) (0.01)

Advanced 0.31*** 0.05** �0.12*** 0.25
(0.02) (0.02) (0.01)

Emerging 0.36*** – 0.13*** 0.16
(0.02) (0.01)

Emerging 0.35*** 0.07*** 0.16*** 0.17
(0.02) (0.02) (0.02)

Note: The dependent variable is the final revision (refer to the main text for the definition). As for the independent variables included in each regression,
these are identified in columns 3 and 4 together with a constant term (column 5). Heteroskedastic-consistent robust standard errors are reported in
parenthesis.

* Significance at 10%.
** Significance at 5%.

*** Significance at 1%.



Table 6
Information rigidities during recessions.

Country group Independent variables R-squared

Middle revision Interaction Constant

All 0.47*** 0.11 0.11*** 0.17
(0.03) (0.08) (0.02)

Advanced 0.56*** �0.29*** �0.14*** 0.17
(0.04) (0.06) (0.02)

Emerging 0.47*** 0.13 0.19*** 0.17
(0.03) (0.08) (0.02)

Note: The dependent variable is final revisions (refer to the main text for the definition). ‘‘Interaction’’ refers to the product of middle revisions with a (0, 1)
recession dummy that takes the value 1 for recessions. Heteroskedastic-consistent robust standard errors are reported in parenthesis.

* Significance at 10%.
** Significance at 5%.

*** Significance at 1%.
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Fig. 2. Budget balance and GDP growth forecast errors, 1993–2009. Note: scatters present the yearly average forecast error by country group between 1993
and 2009 for current year forecasts.

Table 7
The role of growth and inflation forecast errors

Model eg C ep C eg Y ep Y eg C ep C eg Y ep Y

I – Pooled OLS II – Panel Fixed Effects

Spec. (1) (2) (3) (4)

Pooled 0.22** 0.00 0.30*** 0.002* 0.18*** 0.01*** 0.29*** 0.02***

(0.089) (0.00) (0.043) (0.001) (0.051) (0.000) (0.063) (0.001)
Advanced 0.48*** 0.09 0.59*** 0.37** 0.48*** 0.005 0.62*** 0.35**

(0.126) (0.175) (0.085) (0.159) (0.125) (0.197) (0.077) (0.147)
Emerging 0.19* 0.001 0.26*** 0.003** 0.13*** 0.01*** 0.24*** 0.02

(0.102) (0.001) (0.050) (0.001) (0.043) (0.000) (0.055) (0.001)

III – System GMM IV – Driscoll-Kraay Estimator

(5) (6) (7) (8)

Pooled 0.27*** 0.04 0.31*** 0.005 0.18*** 0.01*** 0.29*** 0.02***

(0.084) (0.045) (0.080) (0.008) (0.075) (0.001) (0.090) (0.002)

Advanced 0.48 0.12 0.77** 0.26 0.48*** 0.01 0.62*** 0.35*

(0.351) (0.509) (0.330) (0.508) (0.123) (0.199) (0.055) (0.195)

Emerging 0.29*** �0.003 0.27** 0.01 0.13* 0.01*** 0.24*** 0.02***

(0.095) (0.050) (0.124) (0.014) (0.07) (0.001) (0.085) (0.002)

Notes: This table presents the estimates of a regression of the budget-balance-to-GDP ratio forecast errors on the forecast errors of both GDP and inflation
for the pooled sample plus two sub-samples containing either advanced or emerging countries. Model I estimates by pooled OLS. Model II estimates with
panel fixed effects (this was selected as the preferred model relative to the random effects alternative with a Hausman–Wu type test). Model III relies on the
Arelano-Bover (1995) system GMM. Finally, Model IV uses Driscoll-Kraay (1998) robust standard errors which correct for autocorrelation and cross-
sectional dependence. For information on the composition of each sub-sample refer to the main text. Heteroskedastic-consistent robust standard errors are
reported in parenthesis. For reasons of parsimony the constant is not reported. The suffices Y and C refer to year-ahead and current-year forecasts,
respectively.

* Significance at 10%.
** Significance at 5%.

*** Significance at 1%.
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Table 8
Forecast performance of consensus budget balance-to-GDP ratio during recession episodes.

Forecast horizon April(t � 1) October(t � 1) April(t) October(t)

Number of episodes where forecast was too optimistic (Forecast > Actual) 33 37 35 26
Average forecast error (all episodes) �1.66 �1.24 �1.09 �0.62
Advanced countries �1.39 �0.67 �0.86 �0.18
Emerging countries �2.06 �1.98 �1.39 �1.06

Note: Refer to the main text for details.
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Fig. 3. Actual and forecasted budget balances (% GDP) in recessions: consensus 1993–2009.
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erased; hence there are still information rigidities but forecasts are revised more extensively at the onset of a recession. For
emerging markets, the interaction is not significant.

In the next section, we study the pattern of forecast revisions around turning points in greater detail and also investigate
the sources of errors in fiscal forecasts.
4. Forecasts of budget balances around turning points

4.1. Sources of forecast errors

Fig. 2 shows a positive association between budget balance-to-GDP forecast errors and errors in forecasting GDP growth.8

This holds for both for advanced and emerging economies but is stronger in the former group.
8 Note that if this association were driven simply by the fact that GDP occurs in both variables, the correlation would be negative.



196 J.T. Jalles et al. / Journal of Macroeconomics 45 (2015) 186–201
Table 7 provides more formal evidence by regressing budget balance-to-GDP forecast errors on growth and inflation fore-
cast errors. Afonso and Silva (2012) suggest that ‘‘higher inflation can influence budget balances through the imperfect tax
indexation system’’ and hence errors in forecasting inflation can get transmitted to fiscal forecast errors. The regressions are
carried out separately for current-year and year-ahead forecasts and using four different estimation methods. Growth fore-
cast errors have a positive impact on fiscal forecast errors and in all cases but one shown in the table the impact is statis-
tically significant. Inflation errors are important in explaining errors in year-ahead forecasts, particularly in advanced
economies.

4.2. Forecast errors around turning points

Some basic properties of budget balance-to-GDP forecasts during recession years are summarized in Table 8.
The first row shows while forecasters recognize a deterioration of the budget balance during recessions, the magnitude of

the almost always under-predicted. For instance, in October the forecasted budget balanced exceeded its actual realization in
26 out of the 48 episodes. The rows that follow show the average forecast error at four forecast horizons over all recession
episodes and also for the advanced and emerging countries separately. For recession episodes, the bias towards optimism
persists even in the case of advanced economies until April of the year of the recession and also dissipates as the year is
drawing to a close. For emerging markets, the bias is much larger and persists even until October of the year of the recession.

The analysis of the time profile of forecast errors shows that forecasters do anticipate a deterioration of the budget bal-
ance in the middle of the year preceding the recession year (Fig. 3). A year prior to the recession year, forecasts are close to
the unconditional average, especially for advanced economies. Around July–October of that year, forecasters start marking
down forecasts, although they continue to overestimate the budget balance well into the recession year. This pattern holds
both for advanced and emerging economies. During recessions after banking crises in emerging countries, forecasters usually
start marking down forecasts of the budget balance at the beginning of the recession year, but up to that point we see a grad-
ually increase in forecast errors.

The above analysis has documented failures in forecasting of recessions and discussed possible reasons that may explain
them. Naturally a question arises about forecast performance during recoveries, another turning point of the business cycle.
We explore this question briefly. In Fig. 4, if we now look at the recoveries’ line, we see that by April of the recovery year in
advanced economies budget balances’ forecast errors turn positive, meaning that we have some overestimation of the
budget deficits and the forecasters’ pessimism persist. Note that for emerging economies the forecast errors switch to pos-
itive in October of the year preceding the recovery. Budget balances’ improvements during recoveries are also apparently
difficult to predict, with most forecasters not being able to anticipate a budget balance reversal until about 3 months prior
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Table 9
Dispersion of consensus forecasts of budget balance-to-GDP ratio in the run-up to recession.

Months before the onset of recession Advanced countries Emerging countries

Coeff. St. error Coeff. St. error

12 0.12 0.09 0.24* 0.14
11 0.12 0.09 0.46*** 0.14
10 0.14* 0.09 0.46*** 0.13

9 0.17** 0.09 0.57*** 0.14
8 0.10 0.08 0.41*** 0.13
7 0.13* 0.08 0.30** 0.13
6 0.09 0.08 0.30** 0.13
5 0.18** 0.08 0.22* 0.13
4 0.14* 0.08 0.27** 0.13
3 �0.04 0.09 0.29** 0.13
2 �0.03 0.09 0.23* 0.13
1 �0.04 0.09 0.10 0.13

Horizon 0.01*** 0.00 0.01*** 0.00
Constant 0.30*** 0.02 0.64*** 0.02

Obs. 3652 4766
R-squared 0.04 0.03

Note: The dependent variable is the dispersion of forecasts. The regression includes dummy variables for the 12 months preceding the onset of a recession, a
variable measuring the horizon of the forecast and a constant term.

* Significance at 10%.
** Significance at 5%.

*** Significance at 1%.
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to an ‘‘official’’ recovery starts taking place (Fig. 5). Hence, there is a sense of ‘‘pessimism’’ going on amongst forecasters up to
3 years after the end of the recession in the case of advanced economies; in other words, the ‘‘actuals’’ line only shifts
upwards after 2 years but the budget balance predictions’ path only improve as of 3 years after the end of the recession
and up until then they overestimate the budget deficit. For emerging countries ‘‘pessimism’’ lasts for a much shorter period
with both ‘‘actuals’’ shifting in the ‘‘right’’ direction and budget balance forecasts being revised upward (and fast) as we move
away from the end of the recession.
4.3. Dispersion of budget balance forecasts

As noted earlier, our analysis thus far has been based on the mean of the individual forecasts. We also study briefly the
behavior of the standard deviation or dispersion of forecasts. Fig. 5 compares the behavior of dispersion around recessions to
the unconditional (or average) values of dispersion. As shown in the top panel, for both advanced and emerging economies,
dispersion during recession episodes rises above its unconditional value; this is particularly true for emerging economies. For
recessions associated with banking crises, the departures from the unconditional values are even more pronounced, as
shown in the bottom panel of Fig. 5.

The regression analysis in Table 9 confirms these findings. Dispersion is regressed on monthly dummies for each of the
twelve months before the onset of a recession. The regressions also include a variable called ‘horizon’, which as before
indexes the sequence of forecasts (h = 1, 2 . . . 24, with h = 1 indicating the end of the forecasting horizon). We expect the
coefficient on this variable to be positive as the dispersion in forecasts should decline as the forecast horizon draws to a close
and the outcomes start to become known. Controlling for this effect, we see that there is a statistically significant increase in
dispersion in the run-up to a recession, with the impact particularly noticeable in emerging markets. Hence, looking at dis-
persion of forecasts could serve as a leading indicator to help to improve forecast performance around turning points.
5. Concluding remarks

This paper provides systematic evidence on the quality of private sector forecasts of the budget balance for advanced and
emerging economies. We find that, on average, there is a big difference in the bias and accuracy of forecasts for the two
groups of countries. For advanced economies, forecasts made a year in advance are biased—they are more optimistic about
the budget balance than turns out to be the case—but the bias does not persist in current-year forecasts. Forecasts for emerg-
ing economies are biased, also towards optimism, for both year-ahead and current-year forecasts; they are also much less
accurate than the forecasts for advanced economies.

Forecasts for both groups of countries do share a common feature, however: there is evidence of smoothing of forecasts in
a manner that is inconsistent with full informational rational expectations. Instead, the correlation of forecast revisions with
past revisions is consistent with theories of information rigidities, as discussed by Coibion and Gorodnichenko (2013),
Dovern et al. (2015) and Coibion (2015).

The tendency to smooth forecasts ends up proving costly around turning points. It is well known that turning points in
real GDP have proved difficult to forecast, as noted by Loungani (2001) and Ahir et al., (2015). Hence, turning points in fiscal
balances are also missed, leading to large errors. Moreover, the practice of forecast smoothing means that fairly large errors
continue to be made over the course of the recession episode. There is also some evidence of a similar error being made for
advanced economies during recoveries: forecasters are too slow to recognize the turnaround in the economy—and the con-
sequent increase in the fiscal balance—and forecasts end up being too pessimistic. We find that the dispersion of forecasts
(the standard deviation across individual forecasters) can serve as a leading indicator of turning points and could therefore
be used to improve the accuracy of forecasts.

To sum up, while we support Frankel and Schreger’s (2014) view that adding private sector forecasts in the policy process
is useful given their lower ‘optimism bias’ compared to government forecasts, our findings show that private sector forecasts
also have several limitations and could be improved.
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Table A.1
Bias.

USA Japan Germany France Italy UK Canada
Spec. (1) (2) (3) (4) (5) (6) (7)

Full sample
Year Ahead April (t � 1)
a �0.68 �0.43 �0.10 �0.78** �0.22 �0.88 0.24

(0.66) (0.70) (0.42) (0.37) (0.38) (0.54) (0.30)

Current Year October (t)
a 0.18* �0.17 0.42* �0.23 0.003 �0.42 0.33*

(0.10) (0.32) (0.20) (0.14) (0.13) (0.26) (0.17)

1993–2001
Year Ahead April (t � 1)
a 1.11** �1.61 0.53 �0.16 0.47 0.24 0.70*

(0.31) (0.71) (0.59) (0.35) (0.54) (0.59) (0.35)

Current Year October (t)
a 0.24*** �0.63 0.79* �0.36 �0.03 �0.78* 0.50

(0.06) (0.46) (0.35) (0.29) (0.16) (0.37) (0.33)

2001–2009
Year Ahead April (t � 1)
a �1.70 0.22 �0.34 �1.09* �0.12 �1.61* �0.40

(0.98) (1.14) (0.57) (0.59) (0.49) (0.83) (0.43)

Current Year October (t)
a 0.24 0.17 0.20 �0.12 0.14 �0.12 0.19

(0.16) (0.46) (0.17) (0.12) (0.22) (0.38) (0.15)

Note: The dependent variable is consensus forecast error. Each cell reports the results of a regression of forecast errors on a constant. Robust standard errors
are reported in parenthesis.

* Significance at 10%.
** Significance at 5%.

*** Significance at 1%.
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Appendix A. Results for G-7 countries

This appendix provides results for individual G7 countries for selected tables. These results do not change the main thrust
of our conclusions, though clearly there is interesting heterogeneity that can be explored in future work.

A.1. Evidence on bias

In the main text we report regressions of the budget balance forecast error on a constant:
9 We
At � Fth ¼ aþ eth
where At is the actual value of the budget balance for target year t, Fth is the forecast for that target year made at horizon h, eth

is the corresponding forecast error, and h = 1, 2, . . ., 24. Forecasts are unbiased if we cannot reject the null hypothesis that
a ¼ 0. If the estimated coefficient is negative, forecasts are biased toward optimism.

In Table 2 in the main text we reported, for 2 different forecast horizons, h = 21 and h = 3, the estimates of a and the cor-
responding standard errors.9 For advanced economies as a whole, we found that current year forecasts do not display a bias
towards optimism; and even the optimism bias in the year ahead forecasts arises during the latter time period (2001–2009)
and not in the earlier one (1993–2001). As shown in Table A.1 below, for or the individual G7 countries we find similarly that
the year-ahead forecasts display much less optimism bias than the current-year forecasts; in fact, the forecasts for Germany and
Canada are significantly pessimistic. It is also the case that the bias toward optimism is stronger in the second time period than
in the first.

A.2. Evidence on efficiency

In the paper we delve in the source of the forecast inefficiency. We estimate b by regressing the forecast error on the fore-
cast and q by regressing the current-period forecast error on the previous period error:
et ¼ aþ bFt þ u1t

et ¼ cþ qet�1 þ u2t
also computed the Ljung-Box Q-statistic for testing up to 3 lags possible serial correlation in the time series of the forecast errors (not shown).



Table A.2
Efficiency regressions

USA Japan Germany France Italy UK Canada
Spec. (1) (2) (3) (4) (5) (6) (7)

Full sample
Current Year October (t)
b 0.10 �0.36*** 0.12 0.08 �0.08 �0.10 0.05

(0.09) (0.10) (0.21) (0.12) (0.07) (0.10) (0.10)
q 0.57** 0.50*** 0.06 0.22 0.13 �0.11 0.15

(0.20) (0.14) (0.29) (0.25) (0.26) (0.37) (0.19)

Year Ahead April (t�1)
b 0.02 �0.63*** �0.35 �0.08 �0.40** �0.07 �0.11

(0.23) (0.15) (0.34) (0.19) (0.14) (0.15) (0.18)
q 0.52*** 0.42** 0.31 0.42*** 0.35** 0.08 0.43*

(0.12) (0.18) (0.26) (0.12) (0.16) (0.36) (0.22)

1993–2001
Current Year October (t)
b 0.08 �0.45*** 0.15 0.28 0.04 0.12 0.13

(0.05) (0.05) (0.58) (0.33) (0.06) (0.11) (0.14)
q 0.30 0.45*** �0.35 0.24 �0.71** 0.25 0.14

(0.26) (0.07) (0.39) (0.50) (0.25) (0.32) (0.24)

Year Ahead April (t � 1)
b �0.12 �0.56*** �0.38 0.28 �0.23 0.34* 0.04

(0.27) (0.08) (0.76) (0.45) (0.20) (0.17) (0.19)
q �0.15 0.59 �0.62* 0.42 �0.45 0.50 0.14

(0.50) (0.33) (0.29) (0.29) (0.35) (0.36) (0.27)

2001–2009
Current Year October (t)
b 0.11 �0.13 0.21 0.06 �0.29 �0.25*** 0.08

(0.10) (0.17) (0.10) (0.15) (0.22) (0.02) (0.05)
q 0.54* 0.59 0.63*** 0.18 0.39 �1.39 0.09

(0.30) (0.36) (0.15) (0.23) (0.29) (0.55) (0.32)

Year Ahead April (t � 1)
b �0.14 �0.79 �0.20 �0.15 �0.83* �0.29*** 0.08

(0.32) (0.54) (0.40) (0.25) (0.37) (0.07) (0.21)
q 0.35* 0.39 0.42 0.34* 0.27 �0.25 0.28

(0.16) (0.26) (0.26) (0.15) (0.23) (0.31) (0.23)

Note: b is the estimated coefficient from a least-squares regression of the forecast error on the forecast, q is the estimated coefficient from a least-squares
regression of the current period forecast error in the forecast error of the previous period. Robust standard errors are reported in parenthesis.

* Significance at 10%.
** Significance at 5%.

*** Significance at 1%.

Table A.3
The role of growth and inflation forecast errors

eg C ep C eg Y ep Y
Spec. (1) (2)

USA 0.52*** 0.55*** 1.05*** 0.72***

(0.08) (0.19) (0.04) (0.07)
Japan 0.33** �0.08 0.60*** 1.14***

(0.13) (0.64) (0.04) (0.15)
Germany 0.99*** 0.37** 0.71*** �0.35***

(0.05) (0.15) (0.03) (0.09)
France 0.36*** 0.47*** 0.82*** 0.23***

(0.09) (0.17) (0.04) (0.07)
Italy 0.55*** 0.013 0.59*** �0.37***

(0.05) (0.14) (0.04) (0.09)
UK 0.66*** 0.29*** 1.29*** 0.47***

(0.17) (0.10) (0.02) (0.07)
Canada 0.39*** 0.10 0.39*** 0.35***

(0.09) (0.15) (0.04) (0.11)

Notes: This table presents the OLS estimates of a regression of the budget-balance-to-GDP ratio forecast errors on the forecast errors of both GDP and
inflation. Robust standard errors are reported in parenthesis. For reasons of parsimony the constant is not reported. The suffices Y and C refer to year-ahead
and current-year forecasts, respectively.

* Significance at 10%.
** Significance at 5%.

*** Significance at 1%.
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where e and F denote forecast error and forecast, respectively.
In Table 4 in the main text, we show that for the advanced economies as the whole the estimates of b are all essentially

zero, while the estimate of q is statistically significantly different from zero. The results for the individual G7 countries are
shown in Table A.2. We find that the vast majority of the estimates of b are zero (in 36 out of the 42 cases shown). The esti-
mates of q are positive in the vast majority of cases (in 34 out of 42 cases shown) but given the smaller number of obser-
vations they are not measured very precisely and there are some cases of a negative estimate of q.

A.3. Sources of forecast errors

In Table 7 in the main text show that for advanced economies as a whole, growth forecast errors have a positive impact on
fiscal forecast errors and inflation errors are important in explaining errors in year-ahead forecasts. These conclusions hold
for the individual G7 countries as well, as shown in Table A.3.
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