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IThe trouble with predictions

by Jérg Breitung and Malte Knuppel

“It's tough to make predictions, especially about the future.” Those familiar words
are no less true in the world of economic forecasting. A new study considers how
far into the future it makes sense to forecast.

Since 2016, Eurosystem staff have been producing macro-
economic projections for the euro area for up to three years
into the future. Are forecasts for that kind of horizon still
capable of delivering useful insights? The first step in answe-
ring that question is to measure a forecast’s predictive power.
A forecast is typically deemed to be informative if it outper-
forms what is known as a mean forecast, where the predic-
tion is based only on the average value of the target variable
and excludes any other determinants. Moreover, a forecast
can only ever be informative if the relationship between the
forecast and the target variable is positive, ie if there is a
positive correlation.

The further a forecast extends into the future, the greater the
typical margin of error and, by extension, the lower its infor-
mative value. For this reason, it is crucial to gauge the horizon
from which a forecast will no longer be useful. One can gain
a rough idea of that horizon by viewing the average dispersion
of forecast errors in relation to the average dispersion of errors
in the mean forecast over various horizons, which was the
method used by Bundesbank economists in the Bundesbank's
June 2014 Monthly Report. The results suggest that fore-
casts of major macroeconomic variables for two years ahead
are no longer informative as the average dispersion of fore-
cast errors for this horizon exceeds the average dispersion of
errors in the mean forecast. However, this finding is purely

descriptive. To determine whether a forecast really is uninfor-
mative, it is necessary to carry out statistical tests.

Statistical tests shed light on informative value

In our study, we develop two tests which can be applied to a
standard measure of dispersion, namely the mean-squared
prediction error. For the mean forecast, this dispersion equals
the variance of the target variable. Variance, in turn, is an im-
portant measure of dispersion in statistics. The first test directly
compares the ratio of the mean-squared prediction error to
the variance. However, this test is often only reliable to a
degree for small sample sizes, which are the norm in macro-
economic forecasting. The second test explores the correlation
between forecasts and target variables and delivers relatively
robust results, even in small samples. Both tests are initially
applied to the shortest forecast horizon. In macro-economic
forecasting, this is often the current quarter, as the value of
the target variable is still unknown at this point in time. If the
forecasts for this horizon turn out to be informative, the
next-longest horizon, eg the next quarter, is examined. We
proceed in this manner until we reach a horizon for which
the tests indicate that the forecasts no longer have any pre-
dictive power. The horizon before that is then deemed to be
the longest for which informative forecasting is still possible.
One of the assumptions these tests are based on is that the
mean of the target variable does not change over time.
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Test results for gross domestic product Figure 1

Quarter-on-quarter percentage change; price and seasonally adjusted
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1 The forecast horizon prior to the first horizon for which the p-value is greater than the significance level of 0.05 is the longest one for which informative forecasting is still
possible. p-values are metrics produced by tests, the size of which determines whether a forecast is classified as informative. 2 Threshold value at which the mean-squared
prediction error exceeds the variance. 3 Significance level of the tests. 4 A value of 0 is equivalent to the forecast for the current quarter.

Deutsche Bundesbank



Research Brief
18th edition — April 2018

We apply these tests to Consensus Economics forecasts. These
forecasts are derived from the average value of various indi-
vidual forecasts by research institutions and other professional
analyses. The accuracy of Consensus forecasts is deemed to
be high and often cannot be improved upon by alternative
methods as, for instance, Ang et al (2007) found to be the
case for inflation forecasting.

We examine forecasts for quarterly real gross domestic pro-
duct (GDP) and consumer prices (CPI) data up to six quarters
ahead. While the GDP forecasts refer to quarter-on-quarter
percentage growth rates adjusted for seasonal effects, those
for consumer prices relate to the percentage growth rate on
the same quarter one year earlier, given that there is often a
lack of seasonally adjusted data for consumer prices. These
are forecasts produced for the euro area and the G7 coun-
tries — a pool of major industrial countries, including the United
States, the United Kingdom, Japan and Germany. Forecasts
are available from 1995 to 2016 for the G7 countries and
from 2002 to 2016 for the euro area.

As figures 1 and 2 show, the mean-squared prediction errors
for the current and following quarter are usually significantly
smaller than the variance of the target variable. Both tests
show that this is no coincidence because the forecasts for
both these horizons are indeed informative. But in individual
cases, things might already look rather different for GDP
forecasting in the next quarter but one. As figure 3 shows,
the two tests do not always deliver consistent results. They
do, however, both indicate that on average, across countries,
GDP forecasts are only informative for two or so quarters
ahead. By contrast, CPI forecasts only cease to be informative
on average after three quarters.

The role played by the definition of growth rates

Now, does this mean that it is easier to predict CPI growth
rates for three quarters ahead than GDP growth rates?
Actually, this conclusion would be premature. Differences in
the definitions of growth rates impact directly on the fore-
casts’ predictive power. If a year-on-year forecast ceases to
be informative after three quarters, this suggests that the
forecast for the quarter-on-quarter rate is only informative
for the current quarter and already useless for the following
quarter. The test results would indicate, then, that it may
even be possible, on the whole, to produce informative fore-
casts for GDP growth rates that reach slightly further into the
future than for CPI growth rates.
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Examining the quarter-on-quarter rates delivers a more ac-
curate picture of a forecast’s actual informative value, be-
cause year-on-year rates are also affected by what are known
as base effects, which are not factored into the simple mean
forecasts. This is because year-on-year rates are roughly
equal to the sum of four consecutive quarter-on-quarter rates.
If we forecast, say, the year-on-year rate for the first, as yet
unknown quarter, then the sum of the three already known
quarter-on-quarter rates represents the base effect. This
effect has a strong impact on the year-on-year rate that is to
be forecasted. This information is not used by the mean fore-
cast, however. It is therefore straightforward to construct a
forecast that is informative within the meaning of the defini-
tion for year-on-year rates for two quarters ahead by simply
using the mean as the forecast for the three unknown quarter-
on-quarter rates (the current quarter and the two following
ones), while also taking into account the base effect resulting
from the preceding quarter.

How accurately can, for example, the inflation rate be pre-
dicted three years in advance? Here again, this ultimately
depends on how the inflation rate in question is defined.
Forecasts are often based on growth rates of average values
derived from consecutive calendar years. The inflation rate for
2017, for instance, is the growth rate of the average CPI in
2017 with respect to the average CPIin 2016. This definition
likewise has an underlying base effect known as the carry-
over effect; this is examined by Todter (2010), amongst
others. Due to the carry-over effect, only the quarter-on-
quarter rate for the second quarter of the year after next
needs to be forecasted in an informative manner in order to
obtain informative forecasts for three calendar years ahead
as well. However, since this quarter-on-quarter rate would
need to be forecasted at least six quarters ahead, our results
imply that it is not possible to produce informative forecasts
for three calendar years into the future either for the inflation
rate or the GDP growth rate.

Despite what our results say, it can make sense to produce
macroeconomic projections for three years ahead, as the
Eurosystem does. For one thing, the sample examined in the
study might simply be too small to ascertain any informative
value for longer forecast horizons. For other, it may well be
that the assumptions made in the tests do not hold. This in-
cludes the assumption that there is no permanent change in
the mean of the target variable over time. Most importantly,
however, unlike the Consensus Economics forecasts, the staff
projections are based, amongst other things, on certain inte-
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Test results for consumer prices
Year-on-year percentage change
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Figure 2
p-values from test based on
correlation between forecast
and target variable’
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1 The forecast horizon prior to the first horizon for which the p-value is greater than the significance level of 0.05 is the longest one for which informative forecasting is still
possible. p-values are metrics produced by tests, the size of which determines whether a forecast is classified as informative. 2 Threshold value at which the mean-squared
prediction error exceeds the variance. 3 Significance level of the tests. 4 A value of 0 is equivalent to the forecast for the current quarter.
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Longest forecast horizon for which informative forecasts are possible, in quarters' Figure 3
United Euro area Japan Germany United Italy Canada France Median
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1 Consensus Economics forecasts predominantly for the period from 1996 Q3 to 2016 Q1; forecasts for the euro area from 2004 Q2. Real-time data as
available two quarters after the quarter under review are used to calculate the forecast errors. The significance level of the tests is 0.05; this means that
the test falsely classifies an uninformative forecast as informative in 5% of all cases.

2 For the United Kingdom, the price forecasts refer to retail prices.

rest rate assumptions about the future. Over longer horizons,
especially, the projections should be regarded less as fore-
casts and more as scenario analyses which shed light on the
interrelationships influencing economic developments.

Conclusion:

Macroeconomic projections often look far into the future. In our study, we develop new tests to help determine the longest
horizon for which forecasting, in the strict sense of the term, is informative from a statistical perspective. For major macro-
economic variables such as the growth rate of real GDP and the CPI inflation rate, forecasts often appear to be informative
only for two to three quarters ahead.
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Bundesbank’s Research Centre

I News from the Research Centre

Publications

“Cross-border transmission of emergency liquidity” by Thomas
Kick (Bundesbank), Michael Kotter (IWH Halle) and Manuela
Storz (Frankfurt School) will be published in the Journal of
Banking and Finance.

. The Extension of Short-Time Work Schemes during the Great
Recession: A Story of Success?” by Bjorn Brey (Nottingham) and
Matthias Hertweg (Bundesbank) will be published in Macro-
economic Dynamics.

Event:
24 -24 May 2018
“International Conference on Household Finance”

Disclaimer:

The views expressed here do not necessarily reflect the opinion of the Deutsche Bundesbank or the Eurosystem.



