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The Forecast Quality of Portuguese GDP Expenditure
Components!
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1. Introduction

The accuracy of macroeconomic forecasts has been subject to a vast scrutiny. The majority of the studies
compare the quality of macroeconomic forecasts across different organizations and/or time spans. This
analysis is usually undertaken for real Gross Domestic Product (GDP) or other macroeconomic variables,
but not for the major expenditure components of GDP — namely, private consumption (C), public
consumption (G), investment® (1), exports (X) and imports (M)°. The few exceptions include Ash et al.
(1998), who evaluate the quality of OECD's forecasts for GDP components using a directional analysis
approach, and Timmermann (2007), who explores IMF’s forecasts for the current account for several world
regions, but does not address forecasts for other GDP components.

This article focuses simultaneously on two dimensions of forecast quality (bias and dispersion) through
three different perspectives: across institutions, across time spans and, most importantly, across GDP
components. We use forecast data issued for Portugal by five different national and international
institutions — Organization for Economic Co-operation and Development (OECD), International Monetary
Fund (IMF), European Commission (EC), Banco de Portugal (BdP) and Portuguese Government Budget
Office (GBO) — for four different time spans — labeled 18-month, 12-month, 6-month and 0-month. Our
analysis, covering the 2002-2010 period, uses a scaled statistic which takes into account the inherent
levels of volatility of each GDP component, and explores the contributions of expenditure components to
the GDP forecast error. The scaled statistic suggests that investment is the hardest component to predict
at longer horizons (1-year ahead predictions), and public consumption at shorter horizons (same-year
predictions). Optimistic GDP forecasts at longer horizons result from overly optimistic forecasts for
investment and exports. At shorter horizons, GDP forecasts are closer to actual values, but this is
achieved with large deviations in components' predictions, which tend to cancel out. We propose a new
statistic — termed Mean of Total Weighted Absolute Error (MTWAE) — to summarize the quality of forecasts
across components for each institution and time span, thus evaluating whether accurate GDP predictions
are obtained through more or less accurate components' predictions. This statistic suggests that, at 18-, 6-
and 0-month spans, OECD issues the least reliable forecasts, even though its GDP forecasts are, on
average, very accurate at shorter horizons.

The second half of the twentieth century withessed a major revolution on economic forecasting with the
appearance of formal economy-wide models and sophisticated econometric techniques (Wallis, 1989).
Equivalent advances in evaluation methods followed and a number of important contributions to the topic
were made during the 50s and 60s (Theil, 1958, 1966; Zarnowitz, 1967; Mincer and Zarnowitz, 1969). By
the end of this period researchers stressed the importance of evaluating the accuracy of the forecasts
being issued (Cairncross, 1969; Moore, 1969) and in the subsequent two decades the accuracy of
macroeconomic forecasts originating from both public and private institutions was subject to a close
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inspection — see for instance Stekler (1972, 1987), McNees (1976, 1978, 1986, 1988), Zarnowitz (1979,
1984), Holden and Peel (1985, 1990), Clemen and Winkler (1986), Nordhaus (1987) and Joutz (1988).

The literature has kept growing in recent years. For instance, Fildes and Stekler (2002) have conducted a
survey on the state of macroeconomic forecasting focusing their analysis on studies made for the United
States and the United Kingdom. Oller and Barot (2000) analyze OECD and national institutions' forecasts
for GDP growth and inflation for 13 European countries (Portugal not included) and conclude that: (i)
OECD and national institutions' forecasts are not significantly different in predictive quality; (ii) both
produce efficient forecasts, although they tend to overestimate at longer horizons; (i) there is an inverse
relationship between accuracy and the forecast horizon; (iv) at 1-year horizon, growth forecasts perform
better than a same-change alternative; and (v) in general, GDP forecasts have not improved consistently
over time. Pons (2000) compares OECD and IMF's GDP growth forecasts for G7 countries and finds
OECD's forecasts to be superior to those issued by the IMF. However, the author does not detect a
consistent pattern of over or underestimation. Loungani (2001) compares Consensus to OECD, IMF and
World Bank's forecasts for GDP growth for 63 countries, including Portugal, and concludes that these
display very similar degrees of accuracy. Similar results are also found by Melander et al. (2007), for
Consensus, EC, IMF and OECD's forecasts. Vuchelen and Gutierrez (2005) analyze OECD's GDP growth
forecasts for 21 European countries, including Portugal, and show that, although evaluation statistics may
suggest valueless forecasts, they occasionally contain some information and perform better than the
same-change extrapolation at 1-year horizon.

The aforementioned literature focuses predominantly on GDP growth forecasts, while neglecting how
these forecasts are assembled. In general, GDP forecasts issued by institutions result from adding up the
contributions from the corresponding expenditure components, for which analyzing the forecast accuracy
through this perspective may enable one to identify the major flaws in forecast models, and shed some
additional light on the quality of GDP forecasts. Ceteris paribus, GDP forecasts which are obtained with
smaller average errors in the corresponding expenditure components should be more reliable than those
presenting larger average errors.

This article is organized as follows. The next section introduces our statistical methodology. Section 3
describes the data. Section 4 displays the results and conducts the respective analysis. Section 5
concludes.

2. Methodology

2.1. Notation

Let F,(s) represent the s-period ahead forecast for the target variable A, that is, F,(s) is the forecast for
year t produced s months in advance, where t is the forecast period (the period for which we are
producing a forecast) and s is the forecast horizon or time span (the number of months between the
production of the forecast F,(s) and the actual realization of A;). Let e,(s) be the corresponding forecast
error, i.e., the difference between actual and forecasted values

e, (s) = A, — Fi(s) 1

for t, s € No. From (1) it is clear that a positive forecast error implies an underestimation, whereas a
negative error implies an overestimation, of A;. Henceforth the forecast horizon s will be suppressed for
notational convenience, if not strictly needed.
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2.2. Quality

We evaluate the forecast quality of GDP and of the corresponding expenditure components across two
dimensions: bias and dispersion (Figure 1).

Figure 1 — Dimensions of Quality

QUALITY

Bias Dispersion

Bias measures the average deviation of forecasts, F;, from actual values, A,, whereas dispersion
measures how off-target forecasts are (i.e., how distant forecasts are from actual values), on average. The
following figure identifies the statistics used herein to evaluate these two dimensions.

Figure 2 — Statistics by Quality Dimension
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Bias is measured through the so-called Mean Error (ME)

1gr
ME = T &t=16

where T is the sample size. The ME is the average forecast error across the sample period, thus providing
a simple measure of central tendency. A negative value suggests that forecasts tend to be overly
optimistic, whereas a positive value points towards pessimistic forecasts.

Dispersion is evaluated according to four distinct statistics, each calibrated to capture a specific feature.

The Mean Absolute Error (MAE)

1
MAE =137, |e,|

provides a measure of the average total forecast error, regardless of the direction of the error. Hence, a
lower MAE reflects more accurate forecasts. The Mean Squared Error (MSE)

1
MSE := -¥i_sef

also provides a measure of average total forecast error, but attributes disproportionally higher contributions

to larger deviations from target. The MSE can be decomposed into a bias-component and a

variance-component
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MSE == ME? +Var

where Var denotes the variance of the forecast errors. The decomposition of MSE shows in squared
percentage points (p.p.) the source of a forecast's poor performance: bias or dispersion. For the same
MSE one can have low bias and high dispersion or vice-versa. For this reason, MSE is a composite
measure of forecast quality.

The previous dispersion statistics are only valid when comparing a given variable's forecasts coming from
different institutions or forecasting methods — one of the dimensions of our analysis. If one aims to
compare the quality of an institution's forecasts across a group of variables — another dimension that we
investigate here — these statistics are inadequate, as they do not take into account the intrinsic level of
volatility of each series. A more volatile series is naturally harder to predict and thus forecast errors tend to
be larger; however, this does not necessarily mean that the forecast model is performing worse. A
comparative statistic which addresses this issue can be obtained by scaling each series' errors with the
inverse of the corresponding in-sample average absolute difference between the actuals of consecutive
periods (a measure of volatility). This yields the Mean Absolute Scaled Error (MASE)

et
I/
]_Zj:l|Aj_Aj—1|

43
14

_1lyr

1
MASE = -%[_, =7Xi=1

where J is the sample size. Table 1, which presents the volatility of each series as measured by V, shows
that investment, exports and imports are much more volatile than the remaining series. For these variables
one should naturally expect larger errors in the corresponding forecasts. Thus, scaled statistics should be
used to evaluate a model's quality in predicting the different components of GDP.

Table 1 — Volatility as measured by V.

- Volatility
\olatil .

Gross Domestic Product 1.84 -
Private Consumption 1.49 0.81

Public Consumption 1.96 1.06
Investment 4.48 2.44
Exports 6.78 3.69
Imports 591 3.22

It is also possible to decompose the GDP forecast error into the individual contributions of the
corresponding expenditure components. This exercise enables one to identify which components
contribute the most to the GDP forecast error, and whether the errors in forecasted expenditure
components tend to add up or to cancel out, to determine the GDP forecast. Let z, denote the effective
real growth rate of variable Z at year t, and th the corresponding forecasted real growth rate, Z =
GDP,C,G,1,X,M; and define w/ = Z,/GDP, — the variable Z's share on GDP at t. The effective real GDP
growth rate can therefore be decomposed into the corresponding contributions from expenditure
components

_ c G c o] X M
gdp; = cewiq + gewiq + Lwiq + xewi — mw v

With forecasted values, a similar version of equation (2) does not hold, since neither the weights used by
institutions nor the base year for those weights are known. Instead, we use effective weights, and
consequently an additional discrepancy term, ¢;, has to be included

gdpf = C[Wtc—l + gthtG—l + i[Wt[—l + xthtX—l - m[Wﬁl + € 3
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Since effective weights are generally close to those used by institutions, €, takes small values. Let e
denote the forecast error of variable Z's growth rate, i.e. ef = z, — z{. Subtracting (3) from (2) and taking
the average yields

1 d _1 .
;ZtT=1(€zg P+e)= T tei(efwiy +elwiy +elwl_ +efwl —el'wit)) (4)

In equation (4), T~'XT_, e?wZ , represents the average contribution of the forecast error arising from
variable Z, in p.p., to the GDP growth forecast error. Hence, a negative value means that the component
is, on average, overestimated, and systematically contributes to overly optimistic GDP forecasts, whereas
a positive value has the opposite interpretation. As it is clear from (4), even if GDP forecast errors are
small, this can be achieved with large forecast errors in the respective GDP components, due to a “cancel-
out effect.”

For this reason, we propose an additional measure of forecast quality, which evaluates the sum across
components of the absolute distance between forecasted and actual contributions. We term this new
statistic Mean of Total Weighted Absolute Error (MTWAE), since it reflects the mean of the sum across
components of absolute errors, weighted by the corresponding shares on GDP. Letting

— g i ! — C G 1 X My
e, = (ef, e/ e, ef,e") and we = (W, we, wi, wi,wi')

denote the vector of forecast errors and the vector with the corresponding component shares on GDP,
MTWAE can be defined as

1 r
MTWAE = ¥i_le.| wi_y

where |e,| is a vector whose entries are the absolute values of the entries in e;. This statistic is computed
for every institution and forecast horizon. Those institutions with higher values in MTWAE achieve a given
GDP forecast with higher absolute forecast errors across components, even if these errors cancel out.
Thus, the lower is the MTWAE, the higher is the quality of institutions' predictions in general, ceteris
paribus. Naturally, the MTWAE statistic can be decomposed in the respective components' contributions,

—1%yT Z
T =1 lefIwi_s.

3. Data

Our dataset contains information on forecasts for Gross Domestic Product, Private Consumption, Public
Consumption, Investment (namely gross fixed capital formation), Exports and Imports (all in volume
percent change), issued for the 2002-2010 period. Forecasts from five institutions are analyzed: OECD,
IMF, EC, BdP and the Portuguese GBO. Actual values and GDP expenditure component shares were
taken from Statistics Portugal. Forecasts were aggregated into four categories, according to the issue
date, as summarized in Table 2. Notice that, although institutions' forecasts are not issued exactly in the
same month, comparing the forecast accuracy across institutions requires them to be classified according
to the semester in which they are issued. For convenience, these forecasts are labeled 18-, 12-, 6- and 0-
month ahead forecasts. Hence, 18-month (6-month) forecasts are those made in the first semester of the
previous (same) year, and 12-month (0-month) forecasts are those made on the second semester of the
previous (same) year. As such, some caution is required when comparing forecasts across institutions,
since one institution may have used updated information that was not available to other institutions at the
time they issued their forecasts. This is particularly relevant for the forecasts issued by BdP: since these
are issued later, they use one additional quarter of information relative to other institutions. The forecasts
from GBO are only available at 12-month and IMF does not publish forecasts for Portugal’'s GDP
expenditure components.
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Table 2 — Forecast horizon and issue date

Forecast | Forecast
. . Issue date
period | horizon

t 0 2nd semester t
6 1nd semester t
12 2nd semester t-1
18 1nd semester t-1

4. Results
4.1. Bias

Table 3 presents the ME for every institution and forecast horizon. Several facts are readily uncovered.
First, all institutions tend to overestimate GDP growth at 18- and 12-month spans and underestimate it at
6- (with the exception of EC) and 0-month spans, as given by the change in the sign of ME. Moreover,
biases for 18- and 12-month spans are quite significant, varying between -0.82 (BdP) and -1.37 (OECD)
p.p. in the former case, and between -0.47 (BdP) and -0.98 (GBO) p.p. in the latter. From international
institutions, EC forecasts display the lowest biases for 6-month spans and over. As expected, bias for all
institutions is significantly reduced as the time span falls from 12- to 6-month, suggesting that the accuracy
of forecasts for year t significantly improves as the information for t —1 becomes available. Hence,
forecasts with time spans of over one year should be interpreted with more caution, as they are generally
associated with large errors.

Table 3 Bias Statlstlcs Mean Error

[ 12 ] 6]

ﬂ ﬂ

-0,81 0,17 0,17

-0,82 0,07 0,06(-0,40 0,25 0,42 042 098 1,39 1,21 0,99|-6,67 -463 -0,82 0,16|-2,76 -1,26 1,71 0,39|-3,13 -0,86 1,69 1,44
-0,65 -0,04 0,14 0,03 0,36 0,61 0,40/ 0,95 1,12 1,00 0,71|-4,53 -3,06 -0,86 0,86|-2,08 -1,00 0,51 0,07|-1,58 -0,35 1,12 1,18
-0,47 0,14 0,22( 0,20 0,28 0,58 0,44 1,30 1,23 1,39 0,31-3,33 -2,02 0,04 0,78/-2,32 -1,00 0,70 0,05|-1,34 -0,06 1,68 0,71
-0,98 0,16 1,89 -5,23 -2,00 -1,30

Second, all institutions tend to underestimate private consumption and public consumption at all time
spans (except OECD for private consumption at the 18-month horizon), with public consumption having a
higher ME (except BdP at 0-month forecasts). That is, forecasts for public consumption are more biased,
on average, than those for private consumption. Inversely, all institutions tend to overestimate investment
at 6-months and over (except BdP at 6-months), but underestimate it at 0-month spans. This component
displays the largest ME at 18- and 12-month horizons for all institutions, with values comprised between -
2,02 (BdP, 12-month predictions) and -6,67 (OECD, 18-month predictions) p.p.. Exports and imports have
a similar ME pattern: all institutions overestimate at 18- and 12-months and underestimate at 6- and O-
months. These results suggest that negative GDP forecast errors at longer horizons (18- and 12-month
spans) may be driven by overly optimistic investment and exports forecasts. At shorter horizons (6- and 0-
month spans), institutions’ forecasts underestimate the effective values on average, except for investment
in some cases.
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4.2. Dispersion

Table 4 shows the MAE and the MASE statistics for every institution and forecast horizon, for GDP and the
corresponding expenditure components’ forecasts.

MAE points towards average absolute errors that are monotonically decreasing in the forecast horizon for
all institutions. The exceptions are forecasts for public consumption issued by BdP (at 6- and 12-month
horizons) and by EC (at 0- and 6-months horizons). This fact is fully expected, since more information is
available as the forecast horizon shortens. This statistic indicates that, at the 18-month span, OECD’s
forecasts display the highest average absolute errors (1.98 p.p.), whereas BdP’s forecasts have the
smallest average absolute errors (1.62 p.p.). At 12- and 6-month spans BdP’s forecasts are still those with
the smallest average absolute errors (1.06 and 0.50 p.p., respectively). At the 0-month span the forecast
accuracy of different institutions is quite similar, varying between 0.25 (OECD) and 0.34 (IMF) p.p.. Figure
3 provides a graphical perspective of the MAE for all institutions and all time spans.

Figure 3 — Mean Absolute Error of GDP growth forecasts

—IMF OECD —EC —BdP

0 months
2,0

18 months

6 months

12 months

The MAE statistic for GDP components suggests that forecasts for investment, exports and imports have
the lowest accuracy. However, this does not imply that forecast models perform worse in predicting these
components — since they are more volatile, they are also naturally harder to predict. We take this issue into
account by using MASE to compare the accuracy of forecasts across GDP components. The radar plots in
Figure 4 (in the appendix) illustrate the differences between MAE and MASE for different time spans. As
the volatility measure is above 1 for all variables, the values displayed by the MAE are systematically
larger than those from the MASE. More importantly, the conclusions yielded by each of these measures
are substantially different.

From the analysis of MASE we conclude that, after correcting for volatility, forecast models perform
comparatively worse when predicting investment at longer horizons (18- and 12-months) and public
consumption at shorter horizons (6- and 0-months). This is not surprising, since investment decisions in
the long-run are crucially affected by expectations, while in the short-run those decisions were already
made and investment projects that have gone underway will hardly be canceled. Public consumption, on
the other hand, is a political variable, often used by policy-makers to manipulate the economic cycle and to
boost GDP growth, particularly in electoral periods. Hence, it is natural that, even in the short-run, public
consumption cannot be accurately predicted by forecast models, when compared with other components,
and adjusting for volatility. Institutions' forecast models seem to perform relatively well when predicting
private consumption at longer horizons, but the volatility adjusted forecast accuracy does not increase as
much as those of other components as the horizon shortens. In fact, at the 0-month span, when volatility is
taken into consideration, exports and imports are the best predicted GDP components.
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Although there is not one single institution providing the most accurate forecasts for all variables at all time
spans, BdP ranks first in most cases, according to the MASE. A clear exception is public consumption,
where the forecasts from EC seem to outperform those from BdP at 18-, 12- and 6-months spans. As we
pointed out earlier, the good performance of BdP forecasts may be associated with the issue date of those
forecasts. Among international institutions, EC delivers more accurate forecasts than OECD, on average,
at most time spans, for all variables except private consumption at longer horizons.

The MSE should not be used to compare the quality of institutions’ forecasts across GDP components,
since it is not scaled. However, its disaggregation into a bias component and a dispersion component
provides a new insight on the source of a forecast’'s poor performance. This disaggregation is shown in
Table 5. Naturally, the dispersion (given by variance) for GDP, private consumption and public
consumption is much lower than for investment, exports and imports, confirming the conclusions from
MASE. The share of the MSE that is explained by the bias component relative to dispersion is also greater
for these latter components, confirming that the poor quality embodied in the predictions for those
components is mostly induced by the higher volatility levels. Table 5 also shows that investment forecast
errors have the largest bias for all institutions at longer horizons (18- and 12-months), but this bias is
significantly reduced at shorter horizons (6- and 0-months).

The contributions of expenditure components to the average GDP forecast error are detailed in Table 6.
Notice that average discrepancies, €, originating from the difference between actual GDP expenditure
components shares and the shares used by institutions in forecast models, are small.” At longer horizons
(18- and 12-month), the overly optimistic forecasts for investment explain most of the large deviations of
forecasted GDP growth from actual values. In fact, for all institutions, investment forecast errors contribute
in more than 100% to the forecast error of GDP growth, even though investment represents a smaller
share of GDP as compared to other components. This result suggests that institutions should direct their
efforts into improving the accuracy of investment forecasts. The external sector is also overestimated and
the contributions of the forecast errors of exports and imports are significant in magnitude, especially at the
18-month span. However, since imports contribute negatively to GDP, the corresponding forecast errors
partially offset those from other components. The contributions of private consumption and public
consumption to the GDP forecast error are smaller, even at longer time spans, as these components are
easier to predict. In fact, those components which are harder to predict also display the largest
contributions to the GDP forecast error.

At 6- and 0-month spans, GDP forecast errors are small in average, although this is achieved through
large errors in components' predictions. These errors tend to cancel out: except for investment, all
components are generally underestimated, but the forecast error originating from imports, which enters
with a negative sign in the GDP identity, mostly offsets those arising from other components. In fact,
imports present the largest contribution to GDP forecast error at shorter horizons in almost all institutions.
This is generally confirmed by MTWAE in Table 7: the average forecast errors across all components are
comprised between 2.73 and 3.85 p.p. for the 6-month span, and between 1.54 and 2.05 p.p. for the O-
month span, with imports consistently presenting the largest contribution to the statistic.

" In practice, € may also accommodate any statistical discrepancy shown by the data, and the marginal contribution of
the change in inventories, which are often unreported by institutions and thus ignored in the analysis below.
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Table 4 — Standard Dispersion Statistics: MAE and MASE (in p.p.)
Exports

_ e Consump“on me Consumptlon —

ﬂﬂﬂﬂﬂﬂ

MAE IMF 1,87 1,27 0,85 0,34
OECD| 1,98 1,24 092 0,25(129 082 0,74 0559|204 151 151 1,28|6,67 470 299 128|670 458 3,33 187|519 3,79 3,43 1,56
EC 1,86 1,34 091 0,28(1,30 091 0,73 0,556 |1,24 1,23 1,48 1,27 (552 356 225 166|587 498 283 163|484 383 232 159
BdP 1,62 106 0550 029|115 088 066 053|151 153 1,69 087|402 321 150 1,28|6,17 456 261 121|460 3,78 213 0,88
GBO 1,45 1,00 1,89 5,39 4,57 3,93

MASE IMF 0,98 066 0,45 0,18
OECD| 1,03 0,65 0,48 0,13|0,77 049 044 035|106 078 0,79 066|146 1,03 0,66 0,28|089 061 044 0,25|080 059 0,53 0,24
EC 0,97 0,70 0,48 0,15|0,77 055 044 034|064 064 0,77 066|121 078 049 036|078 066 0,38 0,22|075 059 0,36 0,25
BdP |085 056 0,26 0,15|0,69 0,53 0,39 0,32(0,78 0,79 0,88 045|088 0,70 0,33 0,28|0,82 061 035 0,160,71 0,58 0,33 0,14
GBO 0,76 0,60 0,98 1,18 0,61 0,61

Table 5 — MSE Components (in squared p.p.)
Private Consumption | Public Consumption Investment Exports
ebP C (€] | X
| 18] 12] 6 ]oJali2l6]olasl2]elo]sli2]le]olas]n2]6]o0]is]i2]6]

MSE IMF 4,60 2,31 091 0,14

ME2?+var OECD 5,33 2,20 1,18 0,09 2,36 1,00 0,70 045 524 3,88 3,56 2,19 61,57 30,64 14,73 2,27 62,19 31,10 21,12 4,66 44,28 19,70 18,97 4,70
EC 4,76 2,30 1,01 0,11 258 1,26 091 044 288 3,10 3,56 2,11 42,02 18,81 6,67 3,89 51,30 39,85 14,25 4,48 36,27 21,00 8,07 4,41
BdP 3,73 1,42 0,37 0,10 2,02 1,13 0,69 043 4,84 3,67 359 1,40 28,16 16,89 2,92 2,75 53,84 28,80 10,08 2,08 31,06 20,80 8,17 1,62
GBO 3,03 1,47 4,74 41,18 35,06 24,86

Bias IMF 1,59 0,65 0,03 0,03

ME 2 OECD 1,88 0,67 0,01 000 0,16 0,06 0,18 0,18 0,95 1,92 1,46 0,97 44,52 21,42 0,67 003 7,61 159 292 0,15 9,78 0,74 287 2,07
EC 1,20 0,42 0,00 0,02 000 0,13 0,37 0,16 091 1,26 1,00 0,50 20,50 9,37 0,74 0,74 433 101 0,26 0,01 251 012 1,25 1,40
BdP 0,67 0,22 0,02 005 0,04 008 034 019 1,69 152 1,92 0,10 11,11 4,09 0,00 061 538 1,00 048 0,00 1,79 0,00 2,83 0,50
GBO 0,96 0,02 3,58 27,33 4,01 1,68

Dispersion IMF 3,01 1,66 0,88 0,11

Var OECD 345 1,53 1,18 0,09 2,20 0,94 0,52 028 4,29 19 2,10 1,22 17,05 9,22 14,06 2,24 54,57 29,52 18,20 4,51 34,49 18,96 16,10 2,63
EC 35 1,87 1,00 0,09 2,58 1,13 054 0,28 1,97 184 256 1,61 21,52 9,44 5,93 3,15 46,97 38,84 13,99 4,48 33,76 20,88 6,83 3,01
BdP 3,06 1,20 0,35 0,06 1,98 1,05 035 0,24 3,16 2,16 1,67 1,31 17,05 12,80 2,92 2,13 48,46 27,80 9,60 2,08 29,26 20,79 5,33 1,12
GBO 2,07 1,45 1,15 13,85 31,05 23,18
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An examination across institutions shows that the lower GDP forecast errors displayed by BdP are
associated with better predictions for investment: in fact, this component seems to display the highest gain
from the additional information available to BdP when issuing their forecasts. At shorter horizons, BdP also
issues the most reliable forecasts, with the lowest average forecast errors across all components, as
shown by MTWAE. The forecasts issued by EC are associated with more accurate contributions vis-a-vis
OECD’s, particularly for investment and the external sector. This is reflected into a lower MTWAE for all
forecast horizons.

Table 6 - Contributions of expenditure components (in p.p.) to average GDP forecast error

| oeco | B | EC | GBO|
_““““““

Private Consumption -0,26 0,17 0,28 0,27 014 019 038 028 003 024 040 026 0,10
Public Consumption 0,20 0,28 024 020 026 025 028 006 019 022 020 014 0,38

Inestment -1,67 -1,16 -0,29 -0,02 -0,86 -054 -005 0,13 -118 081 -029 0,15 -131

Exports -0,85 -041 052 0,12 -0,72 -032 021 001 -066 -035 013 0,02 -0,65

Imports  -1,21 -0,36 0,70 05 -054 -006 066 026 -063 -017 041 046 -0,53

GDP by components -1,36 -0,77 0,05 001 -065 -037 016 022 -098 -053 0,02 011 -0,94

discrepancy (€) 0,01 016 010 002 001 011 012 007 -0,03 0,04
GDP reported m----

Table 7 - The MTWAE statistic and its decomposition (in p.p.)

. oeco | B |  EC
_““““““-

Private Consumption 0,84 053 048 038 075 057 043 03 084 060 048 037 0,65
Public Consumption 0,41 030 031 02 030 031 034 018 025 025 030 0,26 0,38
Inestment 167 126 072 027 1,19 101 034 035 138 103 065 031 1,38

Exports 2,00 139 101 05 18 136 079 035 177 151 083 048 1,39

Imports 1,99 145 133 060 1,77 145 083 033 18 148 087 061 1,52

4. Conclusions

This article analyzes the quality of forecasts for real GDP growth and for the corresponding expenditure
components on two dimensions: bias and dispersion. We use forecast data issued for Portugal by five
national and international institutions, covering the 2002-2010 period. Our conclusions indicate that, along
the bias dimension, forecasts for real GDP growth are on average optimistic at longer forecast horizons.
This is mostly explained by the negative contributions of investment and exports to the GDP forecast error.
At shorter horizons, forecasts for GDP growth are in general accurate; however, this is achieved with large
errors in GDP expenditure components' predictions, whose effects tend to cancel out. To measure this, we
propose a new statistic — termed Mean of Total Weighted Absolute Error, which evaluates the average
absolute forecast error across all GDP expenditure components, in percentage points. This statistic shows
that, even though the average absolute errors of GDP forecasts are below 1 percentage point for all
institutions and for same-year predictions, the total forecast error across all components is comprised
between 1.5 and 4 percentage points. The forecasts issued by Banco de Portugal are generally better than
those from other institutions, particularly for larger horizons, an outcome which is possibly related with the
larger set of information available at that time — in general, their forecasts are issued a couple of months
after those from other institutions. The forecast accuracy of international institutions is very similar;
however, those issued by the European Commission have the upper edge when predicting GDP
components.
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Standard statistical measures indicate that investment, exports and imports are the hardest components to
predict; however, these components are also the most volatile, for which these measures are inappropriate
to compare the forecast accuracy across different components. We address this issue by using a scaling
factor, which corrects the mean absolute error for the inverse of the volatility of each series. This statistic
suggests that forecast models perform comparatively worse when predicting investment at longer horizons
(1-year head predictions) and public consumption at shorter horizons (same-year predictions), and perform
comparatively better when predicting private consumption and imports at longer horizons and exports and
imports at shorter horizons.
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Appendix

Figure 4 — Mean Absolute Error and Mean Absolute Scaled Error (in p.p.)
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