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This paper evaluates the accuracy of price and wage forecasts made under the scope of the
Greek, Portuguese and Irish Economic Adjustment Programmes (EAPs). Besides comparing
the quality of forecasts for the three EAPs, it checks if they were less accurate than forecasts
for other euro area countries, and compares the European Commission’s forecasts with those
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1. INTRODUCTION

Economic outlooks were central pieces of the Economic Adjustment Programmes (EAPs)
implemented in European Union countries affected by the sovereign debt crisis. In fact,
those economic forecasts were used as a basis for the design of the policy measures Greece,
Ireland, Portugal, and Cyprus were asked to adopt. Given this central role of economic
forecasts, it 1s vital that they are of high quality. Unfortunately, forecasts are seldom as ac-
curate as economists and policymakers would desire, and forecast errors can potentially lead
to inappropriate policies which generate significant economic costs. That may have been
the case in Programme countries such as Greece and Portugal, where austerity measures
were especially harsh.

This paper evaluates the forecast performance of the Greek, Irish and Portuguese Pro-
grammes in the specific area of prices and wage developments, using data between 2009 and
2014. First, the forecasted behaviour of wages and prices is compared with the values that
actually materialized, checking if forecast errors were larger for Greece (where the greatest
forecast errors seem to have been committed)! than for Portugal and Ireland, and/or for
the EU countries in general, and comparing EC forecast errors with those of the IMF and
the OECD. Developments in prices are proxied by the annual percentage change in the
Harmonized Index of Consumer Prices (HICP), while developments in wages are proxied
by annual percentage changes in unit labour costs (ULC).?

The paper is structured as follows. Section 2 provides a graphical presentation of the
forecasts and forecast errors, regarding prices and wages, for the Greek, Irish and Portuguese
EAPs. Section 3 compares the forecast accuracy of the Programmes’ forecasts using measures
such as the mean error (ME), the mean absolute error (MAE), and the root mean squared
error (RMSE). The following exercise, in Section 4, compares the current year, 1-year ahead
and 2-years-ahead forecasts of the EC with those of other international agencies, such as
the IMF and the OECD.? In Section 5, econometric estimations are performed in order to
check if error statistics for the 3 programme countries are higher than for other euro area
countries. Section 6 concludes the paper.

2. PROGRAMME FORECASTS OF PRICE AND WAGE DEVELOPMENTS

This section presents the successive programmes’ forecasts for price and wage develop-
ments, until April 2014, and compares them with actual values, taken from the February
2015 release of the European Commission’s AMECO database.

! An carlier survey on the development of wages, prices and the real exchange rate in Greece vis-a-vis the

projections was made in Pisany-Ferry, et al. (2013), p. 57.
2 Wage developments were also evaluated using compensation of employees per capita. Since the results are
similar to those obtained for ULC, they are not shown here in order to economize space.

3 EC forecasts were obtained in the publication European Economy (several issues), IMF inflation forecasts are from
the World Economic Outlook (WEO) database, and OECD forecasts are from the Economic Outlook database.
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2.1 GREECE

The successive inflation forecasts included in the Greek EAPs are presented in Figure
1. A vertical bar is included for the initial forecasts and for those of each of the periodic
reviews, while actual values are shown in a black line and with numbers next to it. The
initial inflation forecasts (in May 2010) were generally far from the actual values. Forecasts
for 2010 and 2011 were well below the values that materialized, while those of 2013 and
2014 were above them. Only the initial forecast for 2012 (1.2%) was close to the actual
value (1%). Subsequent forecasts made in 2010 corrected the estimate for that year, but
underestimated inflation in 2011 and 2012 and overestimated it in 2013 and 2014. In fact,
practically all forecasts overestimated inflation for these latter years.

Inflation forecast errors for the current year, 1-year-ahead and 2-years-ahead are pre-
sented in Figure 2. These errors were calculated as the difference between each forecast
and the corresponding value obtained from the February 2015 release of AMECO.* As
mentioned above, the initial programme forecasts (May 2010) were quite far from the final
values. Except for the latter reviews, inflation tended to be underestimated in the forecasts
for the current year and 1-year ahead.

Figure 1: Inflation forecasts for Greece
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Sources: European Commission, European Fconomy, Occasional Papers and AMECO. Figures 2 to 8 are based on the
same sources.

* Contrary to Cabanillas and Terzi (2012), who calculate forecast errors using the ‘first available estimates’ for
the current year forecast, and the ‘first settled estimates’ for the year-ahead forecasts, we preferred to use the most
recent release of AMECO, which better reflects final values than the first available or settled estimates. The May2013,
July 2013 2-years-ahead forecast errors and the April 2014 1-year and 2-years-ahead forecast errors are in fact forecast
corrections, as they refer to 2015 and 2016 for which final values are not available yet. That is, in those cases the
forecast error/correction was calculated as the difference between those programmes’ forecasts and the February 2015
AMECO forecasts. The same procedure will be used in the following figures for forecast errors in Greece and in other

programme countries.
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Figure 2: Inflation forecast errors for Greece
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Figure 3 presents the forecasts and actual values of annual percentage changes in unit
labour costs (ULC). As happened with inflation, the initial programme forecasts were below
the actual values of 2010 and 2011 and above actual values in 2013 and 2014. Figure 4
shows that forecast errors for the current year were mostly negative (except for the last 3
reviews), while for 1-year-ahead and 2-years-ahead were mostly positive (again, with the
exception of the last 3 reviews).

Figure 3: Unit Labour Costs forecasts for Greece
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2.2 PORTUGAL

Figure 5 presents HIPC inflation forecast errors for Portugal. Current year forecast
errors were generally quite small, except those of the 2014 reviews, which overestimated
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Figure 4: Unit Labour Costs forecast errors for Greece
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the inflation rate by almost 1 percentage point. Except for the initial (June 2011) and first
review (September 2011) forecasts, inflation forecasts for Portugal tended to overestimate
inflation. In fact, that was always the case for 2-years-ahead forecasts. Nevertheless,
inflation forecast errors for Portugal never reached 3 percentage points, as they did for
Greece (see Figure 2).

Figure 5: Inflation forecast errors for Portugal
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Forecast errors for the annual changes in unit labour costs (ULC) are illustrated in
Figure 6. Forecasts made in 2011 for the current year and 1-year-ahead overestimated the
growth in ULC, while latter forecasts underestimated it. Two-years-ahead forecasts generally
underestimated the change in ULC. Although errors are generally higher for ULC than for
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inflation, the same happened for Greece, which had even higher forecast errors in ULC than
Portugal, in some occasions exceeding 6 percentage points (see Figure 4).

Figure 6: Unit Labour Costs forecast errors for Portugal
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2.3 IRELAND

A pattern similar to that of inflation forecasts for Portugal is observed for Ireland in Figure
7, as initial current year and 1-year-ahead forecasts tended to underestimate inflation, while
latter ones overestimated it. As for Portugal, 2-years-ahead forecasts always overestimated
inflation, and the biggest forecast errors were around 1 percentage point.

Figure 7: Inflation forecast errors for Ireland
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Forecast errors in changes in ULC for Ireland, shown in Figure 8, were generally higher
than those for Portugal, and comparable to those for Greece. In fact, changes in ULC were
sometimes underestimated by almost 6 percentage points.
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Figure 8: Unit Labour Costs forecast errors for Ireland
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3. FORECAST PERFORMANCE OF THE THREE ECONOMIC ADJUSTMENT PROGRAMMES

This section compares the forecast performance of the three EAPs (Greece, Portugal,
and Ireland), using three summary statistics: the mean error (ME), the mean absolute error
(MAE), and the root mean squared error (RMSE).?

3.1 FORECAST ERRORS AND SUMMARY STATISTICS

Following Cabanillas and Terzi (2012), and previous studies, we define the forecast errors
and the summary statistics as explained below.
The forecast error is the difference between the forecast and the realization. That is:

€t = Vet — Yt , for the current year
€t+1,t = YVe+1,t — Ve+1 , for the year ahead
€12t = Ve+2,t — Ve+2 , for two years ahead,

where Yoo Y1t and Vit Ar€ the forecasts of y made at period t for t, t+1 and t+2, respec-
tively; and y, , y,;; and y,, are the realizations of y in years t, t+1 and t+2, respectively.
The programmes’ forecast accuracy is assessed using three commonly used summary
statistics:
The mean error (ME), which is the average difference between the forecast and the out-
turn. Although it has the problem that negative errors may compensate positive ones, not
being a good accuracy indicator, it may help signal biases in the forecasts.

% These statistics were used by Artis (1996) to evaluate IMF-WEO forecasts, and by Keereman (1999), Melander
et al. (2007), and Cabanillas and Terzi (2012) to evaluate the accuracy of the European Commission’s forecasts.
Although these studies only considered the current year and the year ahead forecasts, we also analyse the 2-years-
ahead forecasts. See also Oller and Barot (2000), who analysed 1-year-ahead forecasts by the OECD and by national
institutes of GDP growth and inflation in 13 European countries.

13
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1
ME = ;Zf=1 ey, for the current year
1
ME = ;Z{:l €¢41,¢» for the year ahead
1
ME = ;Z{:l €42t , for two years ahead.

The mean absolute error (MAE), which is the average absolute difference between the
forecast and the outturn. Since positive and negative errors no longer cancel each other out,
it is a more accurate measure of the average forecast error than the ME.

1
MAE = ;ZLIemI , for the current year

MAE = %Zle|et+1_t| , for the year ahead

1
MAE = ;ZZ=1|3t+2,t| , for two years ahead.

The root mean squared error (RMSE), which is a measure of the relative size of the
forecast errors, gives greater weight to large than to small errors.

RMSE = V%Z?zl et2,t , for the current year
RMSE =V %Z{zl et2+1,t , for the year ahead.
RMSE =V %ZZ:l et2+2,t , for two years ahead.

3.2 PROGRAMMES' FORECAST ACCURACY

Table 1 shows the summary statistics for the inflation forecasts made in the EAPs of
Greece, Portugal, and Ireland. As in the figures shown above, all available programme
forecasts (initial and of all reviews) for each country were considered.

Regarding current year forecasts, the mean error for Greece is negative, indicating that
forecasts, on average, underestimated inflation in that country. The positive ME in Portugal,
which is close to the MAE, indicates that inflation forecasts for Portugal tended to overesti-
mate actual inflation. For Ireland, the ME is much smaller than the MAE, which indicates
that positive errors were in large part cancelled out by negative ones. The MAE is higher
for Greece than for the other countries, although the difference to Ireland is not very big.
But, the RMSE for Greece is twice as big as that for Ireland (the second largest), which is
due to the large errors made in the initial inflation forecasts for Greece.

14
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Table 1: Programme Inflation forecasts statistics

Current Year 1-year-ahead 2-years-ahead
Country
ME MAE RMSE ME MAE RMSE ME MAE RMSE
Greece -0,42 0,58 1,00 -0,31 0,80 1,23 0,69 0,87 1,09
Portugal 0,24 0,32 0,44 0,61 0,89 0,94 1,04 1,04 1,11
Treland 0,08 0,44 0,52 0,16 0,91 0,95 1,01 1,01 1,07

Sources: European Commission, European Economy, Occasional Papers (several issues) and AMECO.

Although the 1-year-ahead forecasts have a somewhat similar pattern (especially for the
ME and RMSE), those of 2-years-ahead are quite different, with Portugal exhibiting the larg-
est ME, MAE and RMSE. Thus, it is interesting to note that forecast accuracy for Portugal
was the highest when considering the current year, but it was the lowest for 2-years-ahead.
For l-year-ahead, Greece has the lowest accuracy according to the RMSE (which penalizes
the large errors of the initial programme forecasts), and the highest according to the MAE.

Table 2 presents the summary statistics for the forecasts of changes in unit labour costs
(ULC). Regarding current year forecasts, the lowest accuracy was achieved for Ireland, ac-
cording to any of the measures. The same applies to 1-year-ahead forecasts, according to
the MAE and RMSE. As for 2-years-ahead forecasts, the lowest accuracy was for Greece,
according to all statistics. Additionally, forecasts for Greece were always less accurate than
those for Portugal.

Table 2: Programme ULC forecasts statistics

Current Year 1-year-ahead 2-years-ahead
Country
ME MAE RMSE ME MAE RMSE ME MAE RMSE
Greece -1,44 1,76 2,42 1,28 1,54 2,32 2,64 2,91 3,78
Portugal -0,02 1,89 2,01 -0,11 1,80 2,15 -1,07 1,19 1,51
Ireland -2,18 2,72 3,23 -0,57 3,04 3,34 -1,13 2,90 3,29

Sources: European Commission, European Economy, Occasional Papers (several issues) and AMECO.

In sum, there is some indication that forecasts for Greece were less accurate than for
Portugal and Ireland regarding inflation (for current year and 1-year-ahead forecasts). Re-
garding ULC forecasts, those for Greece were still less accurate than for Portugal, but more
accurate than those for Ireland.

4. CoMPARISON OF EC ForRECAST ERRORS WITH THOSE OF THE IMF AND OECD

In order to check if the European Commission’s forecasts were more or less accurate
than those of the IMF and OECD, we show in this section the summary statistics of those

15
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institutions’ forecasts. Following Cabanillas and Terzi (2012), current-year forecasts are
taken from the Commission’s spring forecasts, whereas 1-year-ahead forecasts come from
the Commission’s autumn forecasts. The 2-years-ahead forecasts, not used in that study,
are also taken from the autumn forecasts. The same procedure is used regarding the IMF
forecasts, taken from its World Economic Outlook, and the OECD forecasts, taken from its Fco-
nomic Outlook.5 The first forecast considered for each institution is that of autumn 2009 and
the last is that of autumn 2014. We start by comparing forecasts for Greece, Portugal and
Ireland, and then we show Ordinary least Squares (OLS) regression results for estimations
including other euro area countries.

4.1 FORECASTS STATISTICS FOR GREECE, PORTUGAL AND IRELAND

The forecast summary statistics for the inflation forecasts of the EC, IMF and OECD,
for Greece, Portugal and Ireland, are shown in Table 3. IMF forecasts were generally the
least accurate, according to the MAE and RMSE, regardless of the country and time horizon
considered.” Regarding current year forecasts, the OECD performed somewhat better than
the EC for Greece and Ireland, while their accuracy was practically the same for Portugal.
The EC’s 1-year-ahead forecasts were generally more accurate than those of the OECD
for Greece, slightly better for Ireland, and about the same for Portugal (the EC has a lower
MAE, but a higher RMSE). Regarding 2-years-ahead forecasts, the EC performed worse
than the OECD for Greece and Ireland, but better for Portugal.

Table 4 shows the summary statistics for EC and OECD forecasts of annual percentage
changes in unit labour costs.® The EC forecasts for Greece were more accurate than the
OECD’s when considering the current year and the year ahead, but the opposite happened
for 2-years-ahead. Regarding forecasts of changes in ULC for Ireland, the OECD was al-
ways more accurate than the EC. A comparison is not possible for Portugal, as there were
no ULC forecasts available for this country in the OECD’s Economic Outlook.

In sum, it is not possible to state that the European Commission’s forecasts were always
the most accurate. But, it is safe to argue that the EC’s inflation forecasts for the 3 programme
countries considered were always more accurate than those of the IME? Additionally, the

5 The Spring forecasts of the EC were generally released in May, those of the IMF in April, and those of the
OECD in June. The Fall forecasts of the EC were generally released in November, those of the IMF in October, and
those of the OECD in December. Although the release dates were not exactly the same, they were close enough to
make EC, IMF and OECD forecasts comparable. Nevertheless, the fact that the IMF is the first and the OECD is
the last institution to present forecasts, may be a disadvantage for the former and an advantage for the latter.

7" As mentioned in the previous footnote, the IMF is always the first of these three institutions to publish its
forecasts. Using slightly more recent information and knowing the IMF forecasts may help the EC and the OECD
produce better forecasts.

8 There are no forecasts for unit labour costs or compensation of employees in the IMF’s WEO.

9 This may seem strange, as both the EC and the IMF were part of the Troika administering the Greek EAP,
and we would expect their forecasts to be aligned. In practice, however, Programme forecasts seem to be more aligned
with EC forecasts than with those of the IMF.

16
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Table 3: Inflation forecast statistics

Current Year 1-year-ahead 2-years-ahead
(Spring Forecasts) (Fall Forecasts) (Fall Forecasts)
ME MAE RMSE ME MAE RMSE ME MAE RMSE

European Commission

Greece -0,60 0,86 1,05 0,16 0,55 0,73 0,75 0,93 1,15
Portugal 0,10 0,32 0,35 0,21 0,63 0,79 0,46 1,01 1,19
Ireland 0,19 0,35 0,41 0,18 0,69 0,76 0,30 0,75 0,89

International Monetary Fund (World Economic Outlook)

Greece -1,02 1,22 1,59 -0,88 1,02 1,46 -0,06 1,05 1,26
Portugal  -0,09 0,61 0,69 0,44 0,93 1,19 0,28 1,29 1,46
Ireland 0,11 0,43 0,52 0,13 1,09 1,18 0,07 0,82 0,84

OECD (Economic Outlook)

Greece 0,41 0,46 0,77 -0,63 0,92 1,31 -0,25 0,75 0,89
Portugal ~ -0,19 0,33 0,35 0,21 0,66 0,75 0,40 1,21 1,45
Ireland 0,17 0,17 0,24 0,15 0,71 0,77 -0,05 0,56 0,58

Sources: European Commission, European Economy, Economic Forecast and AMECO; International Monetary Fund, World

FEconomic Outlook; and OECD, Economic Outlook.

Table 4: Unit labour costs forecast statistics

Current Year l-year-ahead 2-years-ahead
(Spring Forecasts) (Fall Forecasts) (Fall Forecasts)
ME MAE RMSE ME MAE RMSE ME MAE RMSE

European Commission

Greece -0,96 1,30 2,20 0,60 0,76 1,07 1,71 1,73 2,55
Portugal 0,47 1,25 1,51 0,67 1,01 1,22 0,22 1,03 1,41
Ireland 0,20 3,08 3,49 -1,68 2,36 2,96 0,71 1,82 2,49

OECD (Economic Outlook)
Greece 2,45 2,45 3,54 1,31 2,50 3,35 2,74 3,66 4,42

Ireland -1,76 1,76 2,24 -0,60 1,90 2,47 -1,10 1,70 2,01

Sources: European Commission, European Economy, Economic Forecast and AMECO; and OECD, Economic Outlook.
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EC forecasts for inflation and ULC do not seem to be, on average, less accurate than those
of the OECD.

4.2 COMPARISON OF FORECAST ERRORS FOR PROGRAMME COUNTRIES
WiTH THOSE FOR OHER EURO AREA COUNTRIES

In order to check if the forecast accuracy for the three programme countries analysed
above was different from that for other 14 euro area countries,!” we estimated individual
OLS cross-country regressions for each variable (inflation and ULC), institution (EC, IMF
and OECD), and summary statistic (ME, MAE and RMSE). In each regression, the depend-
ent variable is a summary statistic, and the explanatory variables are the dummy variables
for the three programme countries and a constant. The estimated model is the following:

FS; = a + BGreece; + yPortugal; + §lreland; + ¢; |

where FS; is a forecast statistic (ME, MAE or RMSE) for country i; Greece;, Portugal; and
Ireland; are dummy variables that take the value of one for the respective countries and zero
otherwise; g is a white noise error term; and a,, 3, v, and 8 are parameters to be estimated.

The results of the regressions for inflation forecast statistics are presented in Table 5.1
Regarding current year forecasts, the dummy variable for Greece is positive and statistically
significant for the MAE and RMSE, which indicates that EC inflation forecasts for Greece
were less accurate than for the remaining euro area countries. The same applies to the IMF
and the OECD. There is also some indication that IMF and OECD forecasts for Ireland
were also less accurate than for the other euro area countries (but more accurate than those
for Greece). Finally, the regression for the MAE, indicates that OECD inflation forecasts for
Portugal may have been more accurate than for the other euro area countries.

A different picture emerges for the 1-year-ahead forecasts, as EC forecasts for the three
programme countries seem to have been more accurate than for the remaining euro area
countries. This is not true for IMF forecasts, since there is a positive and statistically signifi-
cant coefficient for Greece in the RMSE regression, and the dummy variables for Portugal
and Ireland are not statistically significant. As for OECD year ahead forecasts, there is
weak evidence of higher errors for Greece (for the RMSE) and lower ones for Portugal and
Ireland, than for the remaining euro area countries.

Regarding the 2-years-ahead forecasts of the EC, there is no robust evidence of different
forecast accuracy for the programme countries. For the IMLF, there is indication of higher
errors for Ireland and lower ones for Portugal. Finally, the OECD 2-years-ahead forecasts
seem to have been more accurate for Greece and Portugal.

10" Only the first 17 members of the euro area were considered. We did not include Latvia and Lithuania, as
they were not euro area members during the entire period under analysis.

T As the ME is not a good measure of accuracy, we will only refer to it when it clearly indicates biased forecasts.
Thus, most of the comments in this section refer to the results for the MAE and the RMSE. The R-Squared of each
estimation is also reported in Table 5.
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Table 6 presents the results of regressions for the forecasts of changes in unit labour costs
(ULC) by the European Commission and the OECD. Current year ULC forecasts for the
programme countries seem to have been less accurate than for the other euro area countries.
In fact, all dummy variables for programme countries are positive and statistically significant
in the regressions for the MAE and the RMSE. The same applies to 1-year-ahead forecasts
of the EC for Portugal and of the OECD for Greece and Ireland. Regarding 2-years-ahead
forecasts, they seem to have been less accurate for Greece and Portugal than for the remain-
ing euro area countries. Thus, overall, ULC forecasts for the 3 programme countries tended
to be less accurate than for the other euro area members.

Table 5: Regressions for inflation forecasts

Current Year 1-year-ahead 2-years-ahead
(Spring Forecasts) (Fall Forecasts) (Fall Forecasts)
ME MAE RMSE ME MAE RMSE ME MAE RMSE

European Commission

Greece -0.593%%  0.471%%* 0.610%** 0.0162 -0.258%*  -0.263%* (.338**  (0.0707 0.0701
(-11.71)  (8.023) (8.883) (0.283) (-5.976)  (-4.406)  (3.838) (0.910) (0.762)

Portugal 0.198%* -0.0369  -0.0290  -0.331* .0.121** -0.232%* -0.104 -0.110 -0.192%
(3.900) (-0.628)  (-0.422)  (-5.794)  (-2.810)  (-3.898)  (-1.181)  (-1.416)  (-2.083)

Ireland 0.108* -0.0719  -0.0959  0.0593 -0.181%*  -0.202%* 0.0468 0.158* 0.105
(2.122) (-1.224)  (-1.397)  (1.036) (-4.196)  (-3.387)  (0.531) (2.029) (1.141)

R-squared  0.508 0.299 0.343 0.183 0.255 0.202 0.095 0.043 0.040

International Monetary Fund (World Economic Outlook)

Greece -1.007##% - 0.737%%%  1.003*%**  -0.660*** 0.0798 0.409%* -0.0355  0.0251 0.0723
(-13.22)  (13.22) (11.63) (-7.392)  (0.864) (4.673) (-0.254)  (0.369) (1.024)

Portugal -0.0892  -0.0524  -0.0736  0.0931 0.143 0.125 0.0937 -0.204%%  -0.353%**
(-1.171)  (-0.940)  (-0.854)  (1.042) (1.552) (1.428) (0.671) (-2.989)  (-5.002)

ITreland -0.0706  0.133*  0.103 -0.221%  -0.0162  0.130 -0.256%  0.272%%F  (.265%F*
(-0.927)  (2.386) (1.190) (-2.469)  (-0.175)  (1.484) (-1.836)  (3.993) (3.748)

R-squared  0.521 0.530 0.463 0.276 0.019 0.132 0.025 0.142 0.211

OECD (Economic Outlook)

Greece a-0.410%  0.218%  0.488%F*  -0.295% -0.0223  0.221* 0.00560  -0.403**  -0.496%*
(-8.017)  (8.797) (16.15) (-2.637)  (-0.251)  (2.049) (0.0413)  (-2.803)  (-2.852)

Portugal ~ 0.178%%  .0.0694%% -0.0426  0.478%% .0.233% .0.314% 0211 -0.596%%% (). B00***
(3.478)  (-2.797)  (-1.408)  (4.279)  (-2.617) (-2.914) (1.556)  (-4.150)  (-4.606)
Ireland ~0.185%#  0.0889%% 0.0695% 0.120 [0.281%%  _0.330% -0.144  0.0591  0.0737

(-3.606)  (3.585) (2.299) (1.078) (-3.160)  (-3.067)  (-1.062)  (0.411) (0.424)
R-squared  0.446 0.465 0.702 0.197 0.121 0.166 0.032 0.175 0.199
Sources: European Commission, European Economy, Economic Forecast and AMECO; IMF, World Economic Outlook; and
OECD, Economic Outlook.
Notes: OLS models estimated for a sample of 17 euro area countries, from autumn 2009 to autumn 2014. The es-
timated coefficient for the constant is not shown. T-statistics are in parentheses. Significance level at which the null
hypothesis is rejected: ¥, 1%; **, 5%, and *, 10%.
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Table 6: Regressions for forecasts of annual changes in Unit Labour Costs (ULC)

Clurrent Year I-year-ahead 2-years-ahead
(Spring Forecasts) (Fall Forecasts) (Fall Forecasts)
ME MAE RMSE ME MAE RMSE ME MAE RMSE

European Commission

Greece -0.799%#% (0.488*F  1.186%* 0.688**  -0.169 -0.220 1.670%# %k (.708%#*  1.150%*
(-6.392)  (2.838) (5.605) (2.983) (-0.995)  (-0.922)  (5.864) (3.985) (4.888)

Portugal 0.359%%  2.276%F* 2. 470%kx ] 594k ] 4243k ] 673%kx  _(.749%*  (.807%F  1.084%F*
(2.870) (13.25) (11.68) (-6.909)  (8.382) (7.001) (-2.628)  (4.540) (4.608)

Treland 0.633%#% 0.437%%  0.489%F  0.756%* 0.0796 -0.0701  0.186 0.0173 0.00743
(5.063) (2.546) (2.313) (3.276) (0.469) (-0.293)  (0.654) (0.0971)  (0.0316)

R-squared 0.332 0.531 0.501 0.310 0.312 0.242 0.214 0.177 0.210

OECD (Economic Outlook)
Greece 2.751%%k [ 577¥RE 2 473¥kE ] 8o4%kx ] 365F*E ] .895¥E 3.645%KF 2 1] 1Hkx D 59k

(14.44)  (15.81)  (17.58)  (6.143)  (7.218)  (7.952)  (9.720)  (9.642)  (10.34)
Ireland  -1.456%% 0.870%% 1 177%% _0.0880  0.768% 1.016%* -0.199  0.147 0.177
(-7.640)  (8.819)  (8.365)  (-0.296)  (4.060)  (4.264)  (-0.530) (0.672)  (0.707)

R-squared  0.700 0.715 0.745 0.238 0.345 0.385 0.440 0.431 0.466

Sources: European Commission, European Economy, Economic Forecast and AMECO; and OECD, Economic Outlook.
Notes: OLS models estimated for a sample of 17 euro area countries (EC) or 14 euro area countries (OECD), from
autumn 2009 to autumn 2014. The estimated coefficient for the constant is not shown. T-statistics are in parentheses.
Significance level at which the null hypothesis is rejected: ***, 1%; ** 5%, and *, 10%.

4.3 COMPARISON OF FORECAST ERRORS COMBINING THE THREE INSTITUTIONS

A final econometric analysis consisted on estimating regressions for a sample which com-
bines the forecast statistics of the 3 institutions. In order to check if the EC’s forecasts were
in general more or less accurate than those of the IMF and OECD, dummy variables for
those institutions were added to the list of explanatory variables. The results are presented
in Table 7. In the regressions for current year inflation forecasts, the dummy variable for the
IMF is positive, while that for the OECD is negative. Since both are statistically significant,
this indicates that EC inflation forecasts were, on average, more accurate than those of the
IME, but less accurate than those of the OECD. As for ULC, the OECD dummy variable
is not statistically significant, indicating that there was no difference in accuracy relative to
EC forecasts. MAE regressions indicate that EC inflation forecasts 1 and 2-years-ahead may
have been more accurate than those of the IMF and OECD. For ULC, there is no difference
in l-year-ahead forecasts, but the EC seems to have been more accurate than the OECD in
2-years-ahead forecasts (in the MAE estimation).
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The results for the country dummy variables indicate that inflation current year forecasts
were, on average (and considering the 3 institutions), less accurate for Greece than for the
remaining euro area countries. As for ULC forecasts (by the EC and OECD), they were less
accurate for the 3 programme countries, especially for Greece and Portugal, than for the
others. For 1-year-ahead forecasts, the MAE regression indicates that greater than average
accuracy may have been achieved in inflation forecasts for Ireland, while there was lower
than average accuracy in the 1-year-ahead ULC forecasts for Portugal. Finally, concerning
2-years-ahead, inflation forecasts for Portugal were more accurate and those for Ireland
were less accurate than average. ULC forecasts were less accurate for Greece than for the
other countries.

Table 7: Regressions forecasts combining the three institutions

Current Year 1-year-ahead 2-years-ahead
(Spring Forecasts) (Fall Forecasts) (Fall Forecasts)
ME MAE RMSE  ME MAE RMSE ME MAE RMSE

Greecce  -0.671% 0476+ (.701% _0.315% -0.0661 0.123  0.103  -0.100  -0.115
(-4.640)  (3.835)  (5.332) (-1.853) (-0.744) (0.750) (0.875)  (-0.807)  (-0.741)
Portugal  0.0948  -0.0521* -0.0479 0.0781  -0.0694 -0.140  0.0667  -0.301%F  -0.446%%*
(1.278)  (-1.816) (-1.157) (0.389)  (-0.736) (-1.291) (0.624)  (-2.450)  (-2.953)

g Dreland  -0.0499  0.0507  0.0260 -0.0154 -0.159% -0.133  -0.118  0.165**  0.150%
k (-0.630)  (0.886)  (0.432)  (-0.172)  (-2.293) (-1.204) (-1.223) (2.478)  (1.977)
= IMF 20.0603  0.118%  0.179%  -0.400% 0.182% 0.140  -0460%* 0.164*  0.110
(-0.806)  (1.824)  (2.047)  (-4.380) (2.249)  (1.568)  (-3.559) (2.014)  (1.198)
OECD  -0.000449 -0.154%% _0.150% _0.443% 0.136%  0.103  -0.678%+* 0.229%  0.222
(-0.00761) (-2.966) (-2.677) (-4.290)  (1.800)  (1.062)  (-5.510) (1.826)  (1.467)
R-squared 0.430 0.507 0524  0.389 0.133  0.090 0390  0.170 0.159
Greece  0.972 1.033%%  1.830%k 1.249%% (0596  0.833  2.651%F 1.408%F  1.869%%*
0.731)  (2.353)  (3.572)  (3.030)  (1.023)  (1.047) (3.617) (2.609)  (3.296)
2 Portugal  -0.553  1.579%k  1.823%kk 0.848  1.093%k 13410 0.480%  0.475 0.629
%oj (-0.734)  (2.924)  (3.549)  (-1.558)  (3.622)  (4.018) (-1.777) (1.555)  (1.574)
;S Irland  0.686%%% 0.428%  0.489% 0.838%* 0107  -0.0250 0.264  0.0402  0.0239
Z (4.656)  (2.679)  (2.514)  (3.946)  (0.677)  (-0.113) (1.014) (0.245)  (0.111)
S OECD  -0.0246 00466  0.0486 -0.253  0.257 0262  -0.772% 0.582%  0.463

(-0.0880) (0.247)  (0.210)  (-0.773) (1.126)  (0.865) (-1.904) (2.347)  (1.548)
R-squared  0.169 0.469 0523  0.230 0.252 0224 0380  0.373 0.344

Notes: OLS models estimated for a sample of 17 euro area countries, from autumn 2009 to autumn 2014. There are
49 observations for inflation and 31 for ULC. The estimated coefficient for the constant is not shown. T-statistics are
in parenthesis. Significance level at which the null hypothesis is rejected: ***, 1%; **, 5%, and *, 10%.

Sources: European Commission, European Economy, Economic Forecast and AMECO; IMF, World Economic Outlook; and
OECD, Economic Outlook.
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5. CONCLUSIONS

The analysis presented in this study leads us to conclude that programme forecasts for
Greece were less accurate than for Portugal and Ireland regarding inflation. Initial infla-
tion forecasts (in May 2010) for Greece, for the current year and the year ahead, were far
below from the actual values. The same, although to a smaller degree, happened with the
initial forecasts of the second adjustment programme for Greece. Forecasts for unit labour
costs (ULC) were less accurate for Ireland regarding the current year and year ahead, and
less accurate for Greece for 2-years-ahead. Comparing to ULC programme forecasts for
Portugal, forecasts for Greece were always less accurate. Although programme forecasts for
Greece were, overall, the least accurate of the 3 programmes’ forecasts, those made in more
recent reviews of the Greek EAP seem to have gotten closer to actual values.

The forecasts errors in programme countries may in part have been due to greater dif-
ficulty to forecast in more volatile environments. In fact, IMF and OECD forecasts for these
three programme countries also had relatively large errors, with IMF inflation forecasts being
less accurate than those of the European Commission for any of the three countries.'? Ad-
ditionally, current year inflation and ULC forecasts for Greece were generally less accurate
than those for the other euro area countries, regardless if they were made by the EC, IMF,
or OECD. Actually, ULC forecasts for Greece, Ireland and Portugal were always less ac-
curate than for the other euro area members.

Overall, EC forecast do not seem to be less accurate than those of the IMF and OECD.
In fact, regarding inflation, they are on average more accurate than those of the IMFE.
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