Comparing the Predictive Accuracy
of Macroeconomic Forecasts

for Austria from 1998 to 2006

This study for the first time presents an analysis of the predictive accuracy of all forecasts
available for the Austrian economy. To be precise, the fall 1998 to fall 2006 forecasts of
the following three national and three international institutions are compared: the
Oesterreichische Nationalbank (OeNB), the Austrian Institute of Economic Research
(WIFQ), the Institute for Advanced Studies (IHS), the Organisation for Economic Co-
operation and Development (OECD), the International Monetary Fund (IMF) and the
European Commission. The forecasts of the various institutions tend to paint a relatively
similar picture of the economy. As a case in point, all institutions markedly underestimated
both the magnitude and the duration of the 2001 slowdown. Credit for the most accurate
forecasts is due to the national institutions; none of the international institutions reach or
significantly surpass their performance. WIFO posts the smallest error in the GDP
forecasts for the current year, the OeNB for the year ahead. The OeNB outperforms all

institutions in predicting inflation, recording the smallest mean forecast error.
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1 Introduction

Macroeconomic forecasts are an im-
portant input for economic policy-
makers and are likewise essential in
guiding monetary, fiscal and wage
policy decision making. Also, budget
preparation, interest rate decisions
and wage bargaining would be se-
verely hampered without forecasts.
Economic policymakers in Austria
have been able to draw on periodic
forecasts since 1963, when the WIFO
published its first macroeconomic
forecast.

Many factors driving economic
developments are subject to a high
degree of uncertainty, which is why
predictions and outcomes hardly ever
match perfectly. It is common wis-
dom that forecasts are prone to er-
rors. Given that macroeconomic fore-
casts are meant to provide an accurate
snapshot of the economy at future
points in time, they must pass muster

in an ex-post quantitative evaluation
of their predictive power.

Several authors compared the pre-
dictive accuracy of forecasts for the
Austrian economy already in the
1970s, 1980s and 1990s (Thury,
1970; Fleissner, 1980; Kramer, 1980;
Schebeck and Thury, 1980; Hofer
and Koman, 1991; Worz, 1994).
More recently, Rabitsch (2002) and
Baumgartner (2002a) assessed the
forecasting performance of WIFO
and the IHS. Baumgartner (2002b)
also included the OECD forecasts. In
light of the relatively short forecast-
ing history of the OeNB, no study
had as yet considered the OeNB fore-
casts. Both the IHS and the OECD
started publishing periodic forecasts
in 1972, while the OeNB followed
suit only in the fall of 1998. This
study is the first to present an analy-
sis of the predictive accuracy of all
six institutions (OeNB, WIFO, IHS,
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OECD, IMF and the European Com-
mission) that prepare macroeconomic
forecasts for Austria.

We discuss the characteristics of
the forecasts under investigation in
section 2. In section 3, we present an
overview of the movements of the
GDP forecasts over time. Section 4
centers on the quantitative assessment
of the predictive power of forecasts
by the various institutions. Here, we
first shed light on the measures we
used to assess forecasting perfor-
mance and then ascertain the average
predictive accuracy across all institu-
tions for the variables under investi-
gation, namely GDP, inflation, the
unemployment rate, the budget bal-
ance, private consumption, govern-
ment consumption, investment, ex-
ports and imports. We then round
out this section by juxtaposing the
forecasting performance of the indi-
vidual institutions. Section 5 con-
cludes with a summary of the key

findings.

2 Characteristics of the
Macroeconomic Forecasts
under Investigation

To ensure forecast comparability, it is
important to consider several basic
characteristics, such as the number of
forecasts released per year, the forecast
horizons, the dates of pubh‘cation2 as
well as the cutoff dates, since these
factors may vary from institution to
institution (table 1).

While WIFO and the IHS release
quarterly forecasts, the other four in-
stitutions, i.e. the OeNB, the Euro-
pean Commission, the IMF and the
OECD, publish forecasts twice a year.
Consequently, we use only the June

and December forecasts of WIFO
and the IHS when comparing predic-
tive accuracy in section 4. In the same
vein, forecast horizons differ across the
surveyed institutions. The OeNB is
the only institution whose spring
forecast provides predictions for two
years ahead (r+2) apart from the cur-
rent year (7) and the next year (1+]),
i.e. the two forecast horizons com-
mon to all spring predictions. The fall
forecasts of all institutions except the
IMF cover the three horizons ¢, t+1
and #+2. In light of these differences,
we limit our assessment of predictive
accuracy to the current-year and
next-year forecasts.

This brings us to the dates of publi-
cation: the international institutions
publish their forecasts up to two or
three months ahead of the national
forecasters, which puts the former at
a clear informational disadvantage.

The latest information available
when formulating the forecast, re-
flected by the cutoff date, also plays an
important role. Here, not only the
date of publication is relevant, but
also the length of time an institution
uses for producing a forecast. Neither
WIFO nor the IHS has to coordinate
its economic predictions with other
country forecasts. By contrast, the
European Commission, the OECD
and the IMF — and also the OeNB —
use a markedly longer forecasting
process that precludes them from fac-
toring in recent developments. The
cutoff dates for the OeNB forecasts
under investigation were, for in-
stance, mid-May and mid-November,
respectively. By contrast, WIFO and
the THS had the advantage of using
an additional quarterly System of

2 Over time, there have repeatedly been minor shifts in the dates quub]ication.
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Box 1
The OeNB Projections

Its strong conditional nature stands out as the most distinctive feature of the OeNB
forecast. Drawn up in cooperation with the other national central banks in the euro area
and the ECB, its results are used in the Eurosystem staff macroeconomic projections for
the euro area, which serve as an important input into the assessment of economic
developments and the risks to price stability of the Governing Council of the ECB. Meant
to anticipate economic developments under a given monetary policy stance, the projections
were based on the assumption of a constant level of short-term interest rates and exchange
rates up to 2005. Assumptions on long-term interest rates reflect market expectations for
ten-year government bonds. Since June 2006, the underlying short-term interest rate for
the forecast horizon has been based on market expectations for the three-month
EURIBOR. The OeNB forecast, or rather projection, has been much more conditional by
nature (especially until 2005) than the forecasts released by the other institutions surveyed
in this study. A comparison of OeNB predictions with actual outcomes is therefore, strictly

speaking, inadmissible.

National Accounts (SNA) observa-
tion.” Since fall 2005 GDP flash esti-
mates have been available; they serve
as an input for the OeNB projec-
tions.

3 Forecast Errors for
GDP over Time

The forecasts for Austria examined in
this study cover a period which saw
a pronounced yet atypical business
cycle. The global economy slowed
down sharply in 2001, reflecting
the recession in the U.S.A., which
was attributable to surging crude oil
prices, the appreciation of the U.S.

dollar, the correction of irrationally
high prices on technology stock ex-
changes, sinking consumer confi-
dence and the terrorist attacks of
September 11, 2001. GDP growth in
Austria plunged from a remarkable
3.4% in 2000 to 0.8% in 2001 and
remained very subdued until 2003. In
2004, however, GDP growth accel-
erated markedly thanks to the robust
global economy, and following a brief
slowdown in early 2005 recorded an
even faster clip in 2006.*

Chart 1 shows the movements
from 1999 to 2006 of GDP growth pre-

dictions averaged across all institutions.

Table 1

Dates of Publication and Forecast Horizons of the Forecasts for Austria

Winter ‘ Spring ‘ Summer ‘ Fall
OeNB x| Junest t+1,t+2 | x | Decit t+1,t+2
WIFO March: t, t+1 | June:t, t+1 | Sep.t,t+1 | Decit t+1,t+2
IHS March:t, t+1 ‘ June: t, t+1 ‘ Sep.t, t+1 ‘ Dec.t, t+1,t+2
European Commission x | April:t, t+1 | x | Oct.:t, t+1,t+2
IMF x| April:t, t+1 | x| Sep.t, t+1
OECD x | Aprilt, t+1 | x | Nowvit, t+1,t+2

Source: OeNB.

> In this respect, above all the IMF is at a disadvantage, given its extremely long forecasting process. The IMF
produces its global economic forecast on the basis of individual country forecasts. To allow the IMF to ensure
consistency between the country forecasts, the latter are released with a pronounced lag. The information

disadvantage is as large as two quarters.

* For an analysis of past business cycles in Austria and for dating turning points, see Scheiblecker (2002, 2007).
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Chart 1

Average Forecast Error of All Institutions for GDP Growth
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Source: Forecasts of all surveyed institutions, Statistics Austria, authors’ calculations.

To this end, we calculated the mean
of all forecast values for every year.
The left panel also includes the move-
ments of the outcomes, namely the
quarterly SNA data both as first and
finally released by WIFO.> The right
panel illustrates the forecast errors
resulting for each year.

All institutions failed to foresee
the magnitude and duration of the
economic slump in 2001. They also
clearly underpredicted growth for
the boom years 2000 and 2006. Ana-
lyzing the forecast errors over time,
we see that growth tends to be un-
derpredicted during a boom and
overpredicted during a recession.
Thus, the forecasts smooth out the
peaks and troughs evident in the ac-
tual GDP series.

Chart 2 shows the ranges of real
GDP growth forecasts for the period
from 1999 to 2006 across all institu-
tions.® The lowest and highest values
per publication date are indicated for
each forecast year.” For example, the
lowest prediction presented in the fall
1998 forecasts for 2000 (“98 {”) came
to 1.9%; the highest prediction was
3.0%. The OeNB forecasts are
plotted in addition. As a rule, fore-
casts for two years ahead start out at
around 2%2% for all forecast years
and over time gradually converge to-
ward the actual values. At an average
0.4 percentage points, the forecast
ranges may be considered relatively
small. The unusually large range evi-
dent for the fall 2001 forecasts for the
year 2002 stems from the fact that

Frequentfar—reaching data revisions and conceptual changes sometimes result in pronounced changes in the
assessment qf the current economic situation. For this reason, we examine the forecasts relative to the first data
release when we conduct the quantitative assessment of the forecasting performance in section 4.

As mentioned before, the OeNB has been releasing periodic forecasts only since fall 1998.To ensure consistency
across the institutions, we did not include forecasts for the years 1999 and 2000 published earlier than 1998 by

the other institutions in chart 2.

N

Note that not all six institutions produce forecasts for every indicated publication date (table I).
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the IMF was the only institution
which released its forecast prior to
the September 11 terrorist attacks.

The forecasts were gradually re-
vised to reflect the downturn of
2001. Even though the slowdown be-
came evident from the data of the
first quarter of 2001 at the latest, all
institutions interpreted it as only a
temporary dent in growth. They con-
sequently overpredicted growth for
2001 to 2003 up until the final fore-
casts. By contrast, the predictions for
2004 and 2005 largely corresponded
with the outcomes. It took forecast-
ers rather long to edge up GDP
growth predictions for the year 2006,
which was above all ascribable to an
overly cautious outlook for exports.

The OeNB forecasts for 2002 and
2003 — two years of slow growth —
were more conservative than the pre-
dictions of the other institutions, and
developments justified this restraint.
OeNB experts remained cautious also
for 2004, when the economy picked
up again. The forecasts for 2005 were
very similar across all publication
dates. The OeNB was almost invari-
ably more optimistic in its outlook
for 2006 than the other institutions.

4 Evaluation of
Predictive Accuracy

In this section, we compare the pre-
dictive accuracy of the forecasts pro-
duced by the various institutions. To
this end, we put the forecast values in
relation to the first release of WIFO’s
quarterly SNA data. We chose this
method because frequently, far-reach-
ing revisions and restructuring of
SNA data completely change the eco-
nomic picture as it presented itself at
the time a given forecast was drawn
up. For this reason, the first data re-
lease provides a more accurate snap-
shot of the information available at

the time of forecast production than
the final outcomes (Baumgartner,
2002a, 2002b).

4.1 Measures for Comparing
Predictive Accuracy

Several measures are used to assess
the quality of forecasts, the most
common being the root mean squared
error (RMSE). Giving greater weights
to larger deviations of the forecast
values (X,) from the actual values
(x ), the RMSE implicitly penalizes
lartge forecast errors.

N

RMSE =

i 2
('xt - xt)
t=1

The absolute size of the average error
is shown by the mean absolute error
(MAE). This measure has the advan-
tage that it may be interpreted di-
rectly as the mean deviation of the
forecast from the outcome in per-
centage points.

1 N
MAE = — X, —
N2|xt xl|

The bias is calculated as the mean de-
viation of the forecast values from the
actual values. It indicates by how
much the forecasts on average over-
or underpredicted the actual out-
comes.

N

Y (@& -x)

1
Bias = —

Theil’s inequality coefficient (Theil’s U)
assesses the forecast errors relative to
the error of a naive forecast. Under
the naive model, we assume a contin-
uation of the previous year (level of
unemployment and budget balance,

rowth rates of the other variables).
A value smaller than 1 shows that the
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Chart 2
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Source: Forecasts of all surveyed institutions, Statistics Austria.

Note: The x axis denotes the forecast dates (sp(ring), su(mmer), f(all) and w(inter)). The respective forecast values are compared with the
first release of WIFO’s quarterly SNA data for the indicated years and the final release (= most recent data revision) of the GDP growth
rate outcomes (y axis).
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Table 2
Contingency Table for the Sign Test

Sign of the change

(forecast)
>0 <0
Sign of the change (outcome) >0 a b
<0 c d

Source: Spiegel and Stephens (1998).

forecast at hand is superior to the direction of a year-on-year change
naive forecast. accurately.8 For this purpose we use a
sign test in the form of a chi-square

1 R 5 test of independence. In table 2, we
NE('X[ - X,) differentiate between four scenarios
Theil’s U = ——= (a—d).
iz (x_ —x) The success rate
Ng T a+d
SR =

In an evaluation of forecasting perfor- a+b+c+d

mance, it is also interesting to exam-  is defined as the share of correctly
ine whether forecasters predicted the  predicted signs. The null hypothesis

Box 2

Other Factors in Analyzing Predictive Accuracy

While the above-mentioned measures for assessing forecasting performance provide
important information about the accuracy of predictions, they do not tell the whole story.

A subjective evaluation of forecast errors depends on the objectives of the forecast at
hand and may even turn out to be asymmetric. As a case in point, failing to predict eco-
nomic downturns might be regarded as a greater error than not foreseeing upturns. On
the other hand, under inflation targeting, underestimating inflation might be rated worse
than overestimating it.

In addition, a forecast error is not necessarily indicative of a “wrong” forecast. Any
forecast is to a certain extent a conditional forecast resting on given assumptions
about the development of exogenous variables. A forecast error may thus reflect a right
forecast under wrong assumptions. Vice versa, wrong assumptions combined with a wrong
conditional forecast might balance one another out, eventually resulting in an accurate
forecast.

Moreover, economic forecasts may have direct repercussions on economic develop-
ments. The prediction of a downturn may, for instance, affect expectations in such a way
that the economy actually slows down. Up to a certain degree, forecasts may therefore
play out as self-fulfilling prophecies. The opposite — a self-destructive forecast —
is likewise feasible. Faced with an unfavorable forecast, economic policymakers might for
instance take measures that stimulate growth.

Last, but not least, it is not really clear to what extent forecast errors may be attribut-
able to data revisions. Naturally, it takes time to collect current economic data. Very
often data are only preliminary and are revised over time. Furthermore, data reflecting
fundamental ex post changes in the collection and computation methods may differ
greatly from preliminary figures.

8 We examine the sign of the level of unemployment and of the budget balance. With the other variables, we focus
on the sign of the changes in the growth rates.
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underlying the test is whether the signs
of the change in the forecast and the
realization are independent from each
other. We compute the test statistic

, (a+b+c+d)ad-b-c)
" (a+b)c+d)a+c)b+d)

Table 3 indicates the success rate, i.e.
the share of sign changes correctly
forecast (sign r), and the error proba-
bility of the sign test (sign p) when the
null hypothesis is rejected.

When we compare forecast A
with forecast B, we want to know
whether the differences in the fore-
cast errors are statistically significant.
The null hypothesis of the one-sided
Diebold-Mariano test (Diebold and
Mariano, 1994) is that forecast A is
not better than forecast B (one-sided
test). The result denotes the error
probability upon the rejection of the
null hypothesis.

4.2 Comparison with
Time Series Models

Apart from comparing the surveyed
forecasts with a naive forecast, juxta-
posing them with simple time series
models provides further evidence
about their relative predictive power.
The ARMA (autoregressive moving
average) models we use are given as
follows:

Q

X = Eapx[_p + Eﬁqé‘t_q + €,
p=1 gq=1

The forecast variable (X,) is explain-

ed by its lags (X,_,) to the order of P

as well as the lags of the error term

(g_,) to the order of Q. We chose

the optimal model for each variable

COMPARING THE PREDICTIVE ACCURACY OF MACROECONOMIC FORECASTS
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and for each forecast date. The num-
ber of autoregressive and moving av-
erage lags was determined as follows:
for every forecast date, we estimated
all the different ARMA models up to
the ARMA order (P, Q), using the
quarterly time series available at the
respective date” (P = Q = 8). We esti-
mated the models for the unemploy-
ment rate and the budget balance in
levels, the inflation model using an-
nual growth rates and the other mod-
els using quarterly growth rates. Of
these models, we chose the model
with the maximum value of Akaike’s
information criterion and used it to
produce the forecast for the given
date for up to cight quarters. We then
aggregated the quarterly forecast to
annual figures. The forecast of the
budget balance was carried out on an
annual basis.

4.3 Mean Forecast Error
per Variable

Before analyzing the forecasting per-
formance of the individual institu-
tions in subsection 4.4, we investigate
the aggregate mean forecast error. To
this end, we calculate the mean bias
and mean MAE across all forecasts
for each forecast horizon. The results
are indicative of the degree of pre-
dictability of the various variables and
illustrate that the predictive accuracy
differs markedly from variable to
variable (chart 3, upper panel).

Some of the forecasts for the indi-
vidual variables show a large bias (vis-
a-vis the first data release) over the
examined horizon. On average, GDP,
private consumption and investment
were overestimated for both the cur-

" We had real-time dataj'br a]]forecast dates back to the spring 2001 forecast at our disposal. The data series start
in the first quarter of 1988. We used the shortened time series of the 2001 spring forecast for the forecasts
between fall 1998 to fall 2000 as a proxy for the respective real-time data series. The ARMA forecast of the
budget balance is based on annual figures dating back to the year 1977.
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rent year and the year ahead. Over-
prediction of investment for the year
ahead was particularly prominent,
with the mean bias (1.6) four times as
large as the bias for the current year
(0.4). Among the variables which
were underestimated for both fore-
cast horizons are government con-
sumption, unemployment and the
budget balance. Interestingly, both
exports and imports post one positive
and one negative bias each for the
two horizons. All forecasters pro-
nouncedly underestimated current-
year exports, while markedly overes-
timating next-year imports, largely
because they overpredicted invest-
ment for the year ahead.

When it comes to the size of the
MAE, we may distinguish between
two categories of variables. The MAE
is very small for private and govern-
ment consumption, the budget bal-
ance and the unemployment rate, i.e.
these variables were predicted quite
accurately, whereas this error is large
for the cyclical components invest-
ment, exports and imports. For these
variables, the forecast error for the
year ahead is especially sizeable. The
forecast error for current-year GDP
is relatively small, yet for next-year
GDP, it clearly exceeds the error of
private consumption.

Dividing the bias and the MAE,
respectively, by the standard devia-
tion of a given variable, we arrive at
standardized results, which allow for
a better comparison across the vari-
ables (chart 3, lower panel). Note that
now the standardized bias is largest
for next-year private and government
consumption. The standardized MAE
is very similar for all variables, rang-
ing from 0.3 to 0.5 for the current
year and from 0.8 to 1.0 for the year
ahead. Government consumption is
the one exception, posting an MAE

of 1.0 for the current year and no less
than 1.2 for the next year. We must
bear in mind, however, that, com-
pared with the other variables, much
fewer observations are available for
forecasting government consump-
tion.

A comparison of the forecasts
with the naive forecast (Theil’s U) re-
veals pronounced differences in the
predictability of the individual vari-
ables (table 2). The lowest Theil’s U
is, on average, evident for the demand
components private consumption, in-
vestment, exports and imports. In
other words, the prediction of these
variables by the forecasting institu-
tions yields the largest benefits com-
pared to naive forecasts. The smallest
advantage over the naive forecast is
evident for the unemployment rate.
Yet another interesting finding comes
to light in this comparison. The next-
year forecasts not only have a larger
absolute forecast error than the cur-
rent-year forecasts, but also a larger
error (i.e. increasing Theil’s U) rela-
tive to the naive forecast. This result
confirms the fact that predictability
decreases as the forecast horizon in-
creases. However, the increase in
Theil’s U does not apply to all vari-
ables to the same extent, with GDP
posting the by far strongest increase.
The fact that quarterly SNA data pro-
vide forecasters with valuable infor-
mation about intrayear developments
most likely accounts for the low
Theil’s U of the current-year GDP
forecasts. Since such information is
also available for the other variables
(excluding the budget balance), one
might arrive at the conclusion that
forecasters apparently pay greater
heed to the intrayear developments of
GDP than of the other variables.

When we contrast the forecasts
with the time series forecasts, we iden-
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Chart 3

Mean Predictive Accuracy per Variable across All Institutions
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Source: Forecasts of all surveyed institutions, Statistics Austria, authors’ calculations.

Note: The errors were calculated relative to WIFO's first quarterly SNA data release.

tify considerable differences in terms
of the relative predictive quality. The
time series forecasts perform worst
relative to the institutional forecasts
for the variables budget balance and
government consumption, which
does not come as a surprise given the
great importance of discretionary
measures. Likewise, the time series
models did markedly worse in pre-
dicting private consumption. The
mean forecast error for GDP and in-
flation of the time series models
across the forecast horizons is only
slightly larger than the mean error of
We see

the institutional forecasts.

differences in the relative predictive
quality from one horizon to another,
however. The time series models did
best in forecasting the unemployment
rate and actually beat all institutions
in terms of forecasting accuracy. The
models likewise provide significantly
better next-year estimates of exports
and imports than the lion’s share of
institutional forecasters.

4.4 Relative Predictive Accuracy
per Institution

In this subsection, we compare the
predictive accuracy of the various in-
stitutions. First we contrast GDP, the
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Table 3

Predictive Accuracy for Real GDP, Inflation Rate, Unemployment Rate and Budget Deficit Forecasts

GDP, real

Total t 1

n |Bas |MAE RMSE|TU |n |Bias |MAE RMSE TU | Sgnr Signp n |Bias |MAE RMSE|TU | Sgnr| Signp
OeNB 3 016 056 076 066 |17 001 029 042 037 094 000 |15 033 085 102 087 060 046
WIFO 32 017 053 079 069 17 004 018 027 024 088 000 |15 033 093 141 095 073 004
IHS 3 025 054 078 068 17 007 022 035 031 094 000 |15 045 090 108 092 073 004
European
Commission 32 026 058 084 073 17 008 029 045 040 082 001 ‘15 046 091 112 096 073 004
IMF 32 029 074 097 085 |17 000 040 052 046 088 000 |15 062 113 131 111 067 010
OECD 32 023 058 084 07317 002 028 042 038 088 000 |15 046 093 114 098 067 010
Average 020 059 083 072 | 004 028 041 036  x x| 044 094 113 096 x  x
NAIVE 32 002 094 115 10017 —004 091 143 100  x x|[15 007 098 147 100  x  x
ARMA 3 008 068 086 07517 —016 057 066 058 069 013 |15 036 081 105 089 047 100
Inflation

Total t t+1

n |Bias |MAERMSE|TU |n |Bas |MAE RMSE| TU |Sgnr| Signp|n |Bias |MAE RMSE|TU | Signr Signp
OeNB 32 -014 027 038 049 |17 —003 001 044 022 100 000 |15 —028 046 054 058 060 040
WIFO 32 —006 029 040 050 |17 001 014 021 033 100 000 |15 —025 045 053 057 067 0414
IHS 32 —016 028 042 053 |17 —004 009 016 025 100 000 |15 —029 049 059 064 073 006
European
Commission 32 -010 036 047 060 17 000 025 034 053 081 001 |15 —023 048 059 064 060 040
IMF 3 -001 042 046 058 | 17 004 042 047 073 071 009 |15 —005 041 046 049 067 019
OECD 32 -019 040 054 069 | 17 —013 033 051 079 069 013 |15 —026 048 058 063 060 045
Average ~012 034 045 057 | —000 022 030 047  x x| —023 046 055 059 x  x
NAIVE 32 —018 064 079 100 |17 —008 053 064 100  x x |15 028 078 093 100  x  x
ARMA 32 021 037 050 06317 007 016 022 034 063 032 |15 036 062 068 073 060 044
Unemployment rate

Total t t+1

n |Bas |MAE RMSE|TU |n |Bias |MAE RMSE TU | Sgnr Signp|n |Bias |MAE|RMSE|TU | Sgnr| Signp
OeNB 32 —005 034 043 081 |17 004 024 033 071 081 001 |15 —016 045 051 087 047 100
WIFO 32 -003 031 040 076 |17 003 023 033 071 081 001 |15 —011 039 047 079 053 071
IHS 32 -005 034 042 080 17 002 023 033 071 075 006 |15 —014 045 050 085 047 100
European
Commission 32 -010 040 051 097 |17 003 034 041 089 069 015 |15 —025 046 061 103 040 100
IMF 32 -011 037 048 091 |17 002 023 031 067 088 000 |15 —026 054 062 105 040 100
OECD 3 -009 039 052 099 | 17 —003 027 035 075 056 052 |15 —016 054 067 112 060 026
Average -008 036 046 087 | 002 026 034 074 X x | -018 047 056 095 X X
NAIVE 32 -010 043 053 100 |17 —004 035 046 100  x x |15 —018 052 059 100 x  x
ARMA 32 -009 022 030 056 17 —002 011 014 030 069 01515 —018 034 041 069 020 100
Budget balance

Total t t+1

n |Bas |MAE RMSE|TU |n |Bias |MAE RMSE TU | Sgnr Signp|n |Bias |MAE/RMSE|TU | Sgnr| Signp
OeNB 32 -026 055 073 077 |17 —020 039 050 068 088 000 |15 —034 073 092 081 053 067
WIFO 32 -021 046 063 067 | 17 —013 031 041 056 100 000 |15 —029 064 081 072 053 083
IHS 3) -017 047 062 066 17 —016 029 040 055 094 000 | 15 —017 066 080 070 053 100
European
Commission 32 -021 056 074 079 | 17 —019 038 049 067 094 000 15 —023 077 095 084 067 026
IMF 31 —014 054 068 072 17 —009 042 051 070 081 002 | 14 —019 067 084 075 050 100
OECD 32 -032 051 070 074 | 17 —026 035 046 063 088 000 | 15 —037 069 090 079 073 010
Average ~021 051 068 073| —017 036 046 063  x x| -027 065 087 077  x  x
NAIVE 32 -017 078 094 100 |17 —012 065 073 100 x| 15 =022 093 113 1.00 X

X X
ARMA 32 -124 135 164 175 |17 —077 098 115 158 069 004 |15 —177 177 206 182 040 1.00

Source: Authors’ calculations based on first data release.

Note: n: Number of forecasts since fall 1998
Bias:  Mean deviation of forecasts from outcomes
MAE:  Mean absolute error
RMSE:  Root mean squared error
t/ t+1: Forecast horizon (t: current year, t+1: next year)
TU: Theil's U
Sign r: Share of correctly predicted sign changes (sign test)
Sign p: Error probability of the sign test (HO: signs of change in forecast and outcome are independent from each other)

See table A-1 for the demand component results.
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inflation rate, the unemployment rate
and the budget deficit, then the indi-
vidual demand components.

Table 3 shows the results of the
test statistics for the forecasts of the
various institutions for the current
year (f), the next year (t+) and for
both horizons (aggregate). n denotes
the number of forecasts.

The predictive accuracy of the
GDP forecasts averaged out over the
forecast horizons (RMSE and MAE)
differs only marginally from institu-
tion to institution. The current-year
inflation ~ forecasts post  decidedly
smaller errors than the GDP fore-
casts, which may be due to several fac-
tors. For one thing, more data points
are available for current-year inflation
forecasting than for predicting GDP.
For another, unlike the SNA data, the
inflation data do not undergo note-
worthy data revisions. The errors of
the next-year inflation forecasts, too,
are distinctly smaller than those of the
GDP forecasts for the year ahead. On
average, inflation was slightly under-
predicted, apparently because of the
stronger-than-expected rise in the oil
price in the review period. Here, the
OeNB has the smallest mean forecast
error of all institutions. The forecast
errors identified for the unemployment
rate forecasts are markedly larger than
those for the inflation forecasts, but
they are still pronouncedly smaller
than the errors calculated for GDP
and the budget deficit.

The forecasts of the individual
variables have a bias that points in the
same direction for each institution.

GDP growth was, on average, over-
predicted, while all other variables
were underpredicted. The forecasts
did better than a simple naive forecast
with just a few exceptions, namely the
IMF forecast of next-year GDP and
the next-year unemployment forecasts
of the three international institutions.

The results of the sign test evi-
dence a consistently high share of cor-
rect sign changes (acceleration/slow-
down of growth, increase/decrease
of the budget balance or the unem-
ployment rate). Ranking the institu-
tions according to this criterion places
some institutions in completely dif-
ferent positions than when they are
listed according to the MAE or
RMSE, with the change particularly
prominent for the GDP forecasts.

When we test the differences in the
predictive accuracy among the institu-
tions for significance'’ (table 4), we find
that only a few of the differences are
significant. A striking feature is that
the international institutions do not
outperform the national forecasters
for any of the four variables, not even
once. The significant differences in
predictive accuracy reflect the fact
that the national institutions have an
informational advantage.

WIFO’s GDP forecast for the cur-
rent year exhibits a significantly
smaller forecast error over the exam-
ined horizon than the comparable
OeNB forecast. This may be due to
the fact that WIFO disposes of one
additional observation of the quar-
terly SNA when drawing up its fore-

casts."" Furthermore, as the producer

10 We cannot test the differences cyr the aggregate predictive accuracy averaged over both horizons for significance,

because the tests are defined for a single horizon only.

""" A comparison of the WIFO and IHS April and September forecasts with the spring and fall forecasts of the other
institutions attests to the effects of the iiiformational advantage ofthe Lwoformerjbrecasting institutions. Yet, at
0.86 and 0.89, respectively, both WIFO and the IHS have a markedly larger RMSE (spring and fall forecasts:
0.79 and 0.78, respectively). WIFO’s and the IHS’s forecasting performance worsens notably, above all for the

current year (0.42 and 0.50 versus 0.27 and 0.35).

40

ONB

MONETARY PoLICY & THE ECONOMY Q4/07



COMPARING THE PREDICTIVE ACCURACY OF MACROECONOMIC FORECASTS
FOR AUSTRIA FROM 1998 TO 2006

Table 4

Significance of Differences in Predictive Accuracy

GDP Inflation
t t+1 t t+1
om Ny o n|w fal) [ faa) n|w
z 9 _ 0= %209 _ 0= %209 B 0= %209 _ 0= 3
=L 0 O <y 9L s Lz o= 920 0Lz 9 S|y sEw gz
OZ/ZT w0 Z/<|0|2TwxXxO0Z < O0|2 T wzx0|Z<|O0l2 T wzx0|Z2 <
OeNB X X X X X X X X X X X X
WIFO X X X X X X X | x| % X
IHS X % | 5% X X | x| x| % X
EC! X X X X X X X
IMF % | %< |
OECD X X X X X
NAIVE
ARMA X < | x| % | % X
Unemployment rate Budget balance
t t+1 t t+1
m AW m n|w o] n|w om n|w
z 9 ~ 0= %209 B o=szZ09 ~ 0 =% 209 B o= %
3= LD LW < gl ol =l @) Lo <yl ol =l @) LW < rZlo =l @) “ o < |7
OZ/ZT w02/ <|0|2/Tw X OO0 Z < O0|2 T wxZ|0|Z<|O0l2 T wxX 0|2 <
OeNB X X X X X X
WIFO X X X X X X X X X X
IHS X X X X X X X X
EC! X X X
IMF X X X X
OECD X X X
NAIVE X X
ARMA X X X
Private consumption Investment
t t+1 t t+1
m (AR m A |w fas) AW om n|w
z|Q _ o= s 209 _ oz =209 _ oz s 209 _ oz s
O =S LDl Dz o0l DLz 0y Lz Lo g
O2/ZT w Z/ 0 Z2/<|/0|2/TwxX OO0 Z< Oz T xZ|0|Z<|O0lz2 LT/ w X/ 0|2 <
OeNB < | % X I | x| % X X
WIFO X % | % % | x| X X | X % | % X X X|x X
IHS X X X X X X X
EC % | x X X X X
IMF
OECD X X X X
NAIVE
ARMA X
Exports Imports
t t+1 t t+1
@D oY i< 2 N Y| < a Ny < o N W«
O > O > O > @) >
% EEN ) O L 8 < E % L »n O L 8 < E % = »n O L B < E % L »n O L B < §
O ; I w2 0|2 <O ; I 'm0/ Z/ <O ; I w2 0|Z2 <|0O ; I w0 2| <
OeNB X X X X % | %
WIFO X X X X %< | 3% | % X X
IHS < | % X | x|
EC X X
IMF
OECD < | % X
NAIVE X
ARMA X < | x| % | % X X X X
Source: Authors’ calculations.
! European Commission.
Note: An “x” indicates that the forecast given in the row is significantly better than the forecast given in the column.This is the case when, in comparing the RMSE or the MAE, we can

reject the null hypothesis of equal predictive accuracy in the Diebold-Mariano test at the 5% significance level. For detailed results, see the annex. Since the IMF does not publish
forecasts for the demand components, the respective fields are shaded.

Example: The “x”in the row "OeNB" and the column “WIFO" for GDP growth at the t+1 horizon indicates that the OeNB's forecast error for the next year is significantly lower than WIFO's
error. It is evident from table A-2 that this result stems from rejecting the null hypothesis of a same-size RMSE in the Diebold-Mariano test at the 5% level.
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of the quarterly SNA data, WIFO has
the advantage of being familiar with
the details of the data at the recent
end of the time series. Of all institu-
tions, the OeNB has the smallest
forecast error for the next year. In
this category, the difference to all in-
stitutions — except the IHS — is sig-
nificant. The predictive quality of the
IHS next-year forecasts for the exam-
ined horizon was significantly better
than that of the WIFO forecasts (ac-
cording to the Diebold-Mariano test
for the RMSE). The forecast errors
identified for the European Commis-
sion and the OECD are significantly
smaller only relative to the IMF. The
IMF’s forecast error is significantly
greater than the errors of all the other
institutions, which is probably due to
the early date of publication and long
production process.

In contrast to the GDP forecasts,
the inflation forecasts are character-
ized by noticeably fewer significant
differences among the Austrian insti-
tutions. With only one exception, the
inflation forecasts drawn up by the
national institutions for time 7 are sig-
nificantly better than those of their
international counterparts. No sig—
nificant differences are in evidence
for the time t+/. Given that inflation
rates are strongly influenced by inter-
national developments, the national
institutions do not have an informa-
tional advantage, which might ac-
count for the lack of significant dif-
ferences.

The predictive quality of the un-
employment rate forecasts is very simi-
lar for all institutions. For time ¢ —
with the exception of the European
Commission’s forecasts, which are
significantly worse than the forecasts
of all the other institutions — we do
not find a difference in predictive ac-
curacy. For time 7+1, WIFO has a sig-

COMPARING THE PREDICTIVE ACCURACY OF MACROECONOMIC FORECASTS
FOR AUSTRIA FROM 1998 TO 2006

nificantly smaller forecast error than
the OeNB and the IHS. The error
of the IMF is, however, significantly
larger than that of the national insti-
tutions.

The WIFO and IHS current-year
budget balance forecasts show a signif-
icantly lower forecast error than the
forecasts of the OeNB and the Euro-
pean Commission. We did not iden-
tify significant differences for the
forecasts for the next year (t+1).

We describe the comparison of
the predictive accuracy of the demand
components only briefly. As already
mentioned, WIFO’s current-year
GDP forecasts have been significantly
better than those of the OeNB since
the fall of 1998, but the next-year
forecasts of the OeNB have been sig-
nificantly better than those of WIFO.
The demand components mirror this
result. The current-year forecasts of
private consumption and investment
by WIFO are significantly better than
those of the OeNB and the IHS. The
OeNB’s more accurate GDP forecast
for the year ahead is traceable above
all to a significantly better estimate of
private consumption. Since the IMF
does not predict demand compo-
nents, we can only compare the pre-
dictive quality of the national institu-
tions with the OECD and the Euro-
pean Commission. Here we have a
repeat of the result for the previously
examined variables: there is no inci-
dent in which the predictive accuracy
of the international institutions was
significantly better than that of the
national forecasters.

5 Summary

This study for the first time presents
a comparison of the macroeconomic
forecasts the OeNB started to draw
up in fall 1998 with the forecasts re-
leased by WIFO, the IHS, the OECD,
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the IMF and the European Commis-
sion.

An analysis of the GDP forecasts
over time confirms for all institutions
that in booming years forecasters
exercise too much caution and are
too optimistic in times of economic
downturns. Hence, the forecasts
smooth out the peaks and troughs ev-
ident in the actual GDP series. The
mean forecast error for the demand
components, the unemployment rate and
the budget balance show considerable
differences: private consumption was,
on average, slightly overpredicted and
had the smallest forecast error among
the demand components. Slightly un-
derestimated, government consump-
tion likewise exhibits a small forecast
error. The rise in unemployment that
started in 2002 was underpredicted
in the next-year forecasts. As ex-
pected, we identified large forecast
errors for the cyclical components in-
vestment, exports and imports. Here,
above all investment was markedly
overestimated.

FOR AUSTRIA FROM 1998 TO 2006

A comparison of the relative pre-
dictive accuracy of the various institu-
tions shows that the mean predictive
accuracy of GDP forecasts averaged
over the forecast horizons (current
and next year) differs only slightly
across the institutions. WIFO posts
the smallest forecast error in the GDP
forecasts for the current year, the
OeNB for the year ahead. In contrast
to the GDP forecasts, the inflation
forecasts for the current year exhibit
distinctly smaller errors. Here, the
OeNB records the smallest mean
forecast error of all institutions. The
forecasting performance of the Aus-
trian institutions is not surpassed sig-
nificantly by any of the international
forecasters with regard to all variables.

A final word of caution: when in-
terpreting our findings, bear in mind
that the observation period (1998 to
2006) is short and comprises just one,
albeit a very pronounced, business
cycle. Forecasting performance com-
parisons ideally rely on data covering
several business cycles.
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Annex

Table A-1

Comparison of the Mean Forecast Errors for the Demand Components of the Spring and

Fall Forecasts for Austria from Fall 1998 to Fall 2006 (Comparison with First Data Release)

Private consumption

Total | t | t+1

n [Bias [MAEIRMSE [TU |n [Bias |MAE|/RMSE[TU | Signr| Signp/'n [Bias [MAE|/RMSE|TU [ Signr!| Signp
OeNB 32 017 033 042 05117 003 024 028 043 088 00015 033 043 054 054 073 006
WIFO 32 025 033 050 060 17 008 014 022 035 088 000 15 045 054 069 069 073 006
IHS 32 033 042 055 066 17 013 024 029 044 082 00115 055 063 074 074 073 006
European Commission 32 025 042 054 066 | 17 008 027 033 052 082 001 |15 043 058 071 072 073 006
IMF % X X X x| X X X X X X x| x X X X X X X
OECD 32 027 044 060 072 |17 005 023 031 048 088 000 |15 051 069 081 082 067 020
Average 020 039 052 053 | 007 022 029 037 X x | 045 057 070 059 X X
NAIVE 32 —0.03 063 083 1.00 | 17 -007 052 065 1.00 X x| 15 001 077 099 1.00 X X
ARMA 32 042 072 093 112 17 020 060 069 106 050 100 15 066 086 115 116 027 1.00
Government consumption

Total |t | t

n |Bas [MAE/RMSE |TU |n [Bias |MAE|/RMSE|TU | Signr| Signpln [Bias |[MAE|RMSE|TU [ Signr| Signp
OeNB 32 -038 0.80 101 10017 —036 088 111 094 059 04015 —-041 0.71 087 116 020 1.00
WIFO 12 —058 077 087 087 6 —028 062 072 061 017 100, 6 —088 092 100 133 050 1.00
IHS 12 =035 085 100 100, 6 —010 060 077 065 067 022 6 —060 110 119 158 075 025
European Commission 12 —048 0.69 074 074 6 —030 070 075 063 000 100 6 —065 068 074 097 075 025
IMF X X X X x| x X X X X X x| x X X X X X X
OECD 12 —038 053 066 065, 6 —032 045 055 046 033 100, 6 —045 062 075 099 050 1.00
Average -036 073 086 071 | —-027 065 078 055 X x | -0.60 081 091 1.01 X X
NAIVE 32 001 080 100 100 |17 002 092 118 1.00 X x| 15 =001 066 075 1.00 X X
ARMA 32 028 1.08 141 141|117 010 109 128 108 069 013 |15 050 108 155 207 067 018
Investment

Total | t | t+1

n | Bias | MAE[ RMSE[ TU | n [ Bias | MAE| RMSE| TU | Signr| Signp| n | Bias | MAE[ RMSE| TU | Signr! Sign p
OeNB 32 1.07 212 283 06117 043 165 218 053 094 00015 179 265 342 066 047 100
WIFO 32 074 177 245 053 17 032 124 168 041 094 000 15 121 237 310 060 060 026
IHS 32 087 193 269 058 17 031 157 207 051 094 000 15 150 233 325 063 047 100

European Commission 32 1.05 221 293 063 |17 060 194 233 057 094 000 |15 155 251 348 067 067 006

IMF X X X X x| x X X X X X x| x X X X X X X
OECD 32 106 207 278 060 17 042 162 210 051 094 000 |15 179 257 339 065 053 021
Average 082 202 274 049 | 042 1.60 207 042 X x | 157 249 333 053 X X
NAIVE 32 013 375 463 100 | 17 —-005 316 408 1.00 X x | 15 033 441 519 1.00 X X
ARMA 32 038 227 291 063 17 008 198 245 060 056 06115 071 261 336 065 053 078
Note: IHS: Gross capital formation, other institutions: gross fixed capital formation.
Exports

Total | t | t+1

n |Bias [MAE[RMSE[TU |n [Bias |MAEIRMSE|[TU | Signr| Signpln [Bias [MAE[RMSE|TU | Signr!| Signp
OeNB 32 -045 213 261 059 |17 —101 159 202 044 100 00015 018 275 315 077 080 001
WIFO 32 —-0.68 210 272 062 17 —096 125 162 035 100 000 15 —037 305 358 087 073 003
IHS 32 -077 209 266 061 17 —104 124 156 034 100 000 15 —046 306 351 086 067 006
European Commission 32 013 235 283 065 17 —051 168 225 049 094 000 | 15 085 3.11 337 082 073 003
IMF X X X X x| X X X X X X x| x X X X X X X
OECD 32 006 229 286 06517 —075 145 179 039 094 00015 072 325 372 091 073 003
Average —-030 219 274 052 | -085 144 185 033 X x | 018 304 347 070 X X
NAIVE 32 004 380 439 100 | 17 —012 424 463 100 X x| 15 022 331 411 1.00 X X
ARMA 32 —-115 208 248 056 | 17 —169 205 246 053 063 03015 —054 212 250 061 047 100
Imports

Total | t | t+1

n [Bas [MAE/RMSE |TU 'n [Bias |MAE|/RMSE|TU | Signr| Signpln [Bias [MAE|RMSE|TU [ Signr| Signp
OeNB 32 053|206 252 05817 -027 165 198 046 100 000/|15 143 252 301 070 087 000
WIFO 32 023|201 240 056 | 17 =029 126 159 037 100 000 15 081 287 307 071 080 001
IHS 32 -013 /199 240 056 | 17 -051 126 149 034 100 000 |15 030 282 313 073 080 001
European Commission 32 093 |2.32 276 064 17 011 169 204 047 100 000 15 1.87 302 340 079 080 001
IMF X x| x X x| x X X X X X X | x X X X X X X
OECD 32 0831245 300 069 | 17 —007 1.65 204 047 094 000 15 185 336 381 088 067 0.10
Average 043|217 262 051 | —-021 150 183 035 X x | 125 292 328 063 X X
NAIVE 32 019|354 432 100 |17 —-002 411 432 1.00 X x| 15 043 289 431 1.00 X X
ARMA 32 —046 206 255 059 | 17 =100 209 242 056 069 01315 016 203 269 062 033 1.00

Source: Authors’ calculations based on the first data release.

Note: n: Number of forecasts since fall 1998
Bias:  Mean deviation of forecasts from outcomes
MAE:  Mean absolute error
RMSE: Root mean squared error
t / t+1: Forecast horizon (t: current year, t+1: next year)
TU: Theil's U
Sign r: Share of correct sign changes (sign test)
Sign p: Error probability of the sign test (HO: signs of change in forecast and outcome are independent from each other)

See table 3 for the results on GDP, inflation, the unemployment rate and the budget balance.

MONETARY PoLICY & THE ECONOMY Q4/07 ONB 45



COMPARING THE PREDICTIVE ACCURACY OF MACROECONOMIC FORECASTS
FOR AUSTRIA FROM 1998 TO 2006

Table A-2

Significance of the Differences in Predictive Accuracy of the Spring and Fall Forecasts for Austria
from Fall 1998 to Fall 2006 (Comparison with First Data Release)

GDP OeNB ‘ WIFO ‘ IHS European IMF ‘ OECD ‘ NAIVE ‘ ARMA
Commission

OeNB t RMSE  [0.42] 0.31 0.03 ** 047 0.00 #*#* 0.00 #*#*

OeNB t MAE  [029] 0.05 * 0.00 #*** 0.00 ***

OeNB t+1 RMSE  [1.02] 0.01 ** 0.1 002 ** 002 ** 0.04 **| 026 035

OeNB t+1 MAE  [0.85] 0.06 * 025 0.19 0.03 ** 017 0.29

WIFO t RMSE  [0.27] 0.06 * 0.09 * 0.11 0.01 % 007 * 0.00 ##* Q) ===

WIFO t MAE  [0.18] 0.01 #**= 012 0.04 ** 000 *** 0.02 **| 000 *** 0.00 *#*

WIFO t+1 RMSE  [1.11] 044 0.03 ** 029 0.40

WIFO t+1 MAE  [093] 0.04 ** 041

IHS t RMSE  [0.35] 0.09 * 0.14 0.00 *** 0.10 0.00 #*** 0.00 ***

IHS t MAE  [022] 0.07 * 009 * 001 *** 0.11 0.00 0.00 Ak

IHS t+1 RMSE  [1.08] 0.03 ** 026 0.02 ** 0.11 0.35

IHS t+1 MAE  [090] 035 043 001 *# 029 038

European Commission t RMSE  [045] 0.15 @O === OO ===

European Commission t MAE [0.29] 0.46 0.04 ** 0.00 #** 0.00 ***

European Commission t+1 RMSE  [1.12] 006 * 0.35 043

European Commission t+1 MAE [0.91] 0.44 0.04 ** 0.40 040

IMF t RMSE  [0.52] 0.01 #*** 0.02 **

IMF t  MAE  [040] 001 *** 003 **

IMF t+1 RMSE  [1.31]

IMF t+1 MAE  [113]

OECD t RMSE  [0.42] 028 0.03 ** 0.00 *** 0.00 ***

OECD t  MAE  [028] 038 043 002 *x 000 k% 000 ***

OECD t+1 RMSE  [1.14] 0.01 ** 046

OECD t+1 MAE  [093] 0.50 0.00 ##* 042

NAIVE t  RMSE [113]

NAIVE t MAE  [091]

NAIVE t+#1 RMSE  [117] 033

NAIVE t+1 MAE [0.98] 0.32

ARMA t RMSE  [0.66] 0.01 **

ARMA t  MAE  [057] 004 **

ARMA t+1 RMSE  [1.05] 023 038 0.02 ** 004 ** 0.10 0.32

ARMA t+1 MAE  [0.81] 029 0.08 * 017 @7 == @O == 0.04 **| 026

Inflation OeNB ‘ WIFO ‘ IHS European ‘ IMF ‘ OECD ‘ NAIVE ‘ ARMA
Commission

OeNB t RMSE  [0.14] 0.09 * 0.32 0.00 ** 000 *** 004 ** 0.01 #** 010

OeNB t MAE  [0.10] 014 000 *** = Q.00 *** = 001 ***| 000 *** 007 *

OeNB t+1 RMSE  [0.54] 017 0.18 0.35 0.02 ** 013

OeNB t+1 MAE  [046] 0.32 0.38 0.44 0.01 ** 0.09 *

WIFO t RMSE  [0.21] 0.07 * 0.00 *#* 004 ** 0.02 ** 045

WIFO t MAE  [0.14] 0.08 * 0.00 *** 002 ** 0.00 #** 041

WIFO t+1 RMSE  [0.53] 043 0.07 * 0.18 0.30 0.00 ##** 013

WIFO t+1 MAE  [045] 0.38 017 0.28 0.37 0.00 *** 011

IHS t RMSE  [0.16] 0.21 0.00 ** 000 **+ 004 ** 0.01 ** 019

IHS t MAE  [0.09] 0.35 015 0.00 *** = 000 *** = 001 ***| 000 *** 0.06 *

IHS t+1 RMSE  [0.59] 0.01 ** 0.28

IHS t+1 MAE  [049] 0.01 ** 022

European Commission t RMSE  [0.34] 0.06 * 013 0.03 **

European Commission t MAE  [0.25] 0.02 ** 018 0.01 *#**

European Commission t+1 RMSE  [0.59] 047 0.03 ** 0.28

European Commission t+1 MAE  [0.48] 0.38 0.02 ** 0.19

IMF t  RMSE  [047] 037 011

IMF t MAE  [042] 0.15

IMF t+1 RMSE  [0.46] 026 0.28 0.19 0.20 009 * QO === Q@i ===

IMF t+1 MAE  [041] 0.35 0.40 0.30 0.32 0.28 0.00 *** 001 **

OECD t  RMSE  [051] 023

OECD t MAE  [033] 0.20 0.08 *

OECD t+1 RMSE  [0.58] 0.47 047 0.01 #** 025

OECD t+1 MAE  [048] 043 0.48 0.00 ##** 018

NAIVE t  RMSE  [0.64]

NAIVE t MAE  [053]

NAIVE t+#1 RMSE  [093]

NAIVE t+1 MAE  [0.78]

ARMA t RMSE  [0.22] 0.05 ** 0.00 ***  0.06 * 0.02 **

ARMA t MAE  [0.16] 0.06 * 0.00 *** 005 * 0.00 ***

ARMA t+#1 RMSE  [0.68] 0.08 *

ARMA t+1 MAE  [0.62] 012
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COMPARING THE PREDICTIVE ACCURACY OF MACROECONOMIC FORECASTS
FOR AUSTRIA FROM 1998 TO 2006

Table A-2

Significance of the Differences in Predictive Accuracy of the Spring and Fall Forecasts for Austria
from Fall 1998 to Fall 2006 (Comparison with First Data Release) — continued

Unemployment rate OeNB ‘ WIFO ‘ IHS European IMF ‘ OECD ‘ NAIVE ‘ ARMA
Commission

OeNB t RMSE  [0.33] 0.50 012 0.31 012

OeNB t MAE  [024] @i === 025 0.16

OeNB t+1 RMSE  [0.51] 019 0.03 ** 0.12 0.05 ** 0.30

OeNB t+1 MAE  [045] 049 0.05 ** 022 0.14 0.36

WIFO t RMSE  [0.33] 047 0.46 0.12 0.24 0.11

WIFO t MAE  [023] 048 Qi === 022 0.17

WIFO t+1 RMSE  [0.47] Qi === 0.00 *#* 0.09 * 0.00 *#* 008 * Qi === 0.12

WIFO t+1 MAE  [0.39] Qi === 0.00 ##* 0.20 0.01 *#* 009 * 0.02 ** 0.15

IHS t RMSE  [0.33] 013 0.30 012

IHS t MAE  [023] 047 0.48 0.01 *#* 021 017

IHS t+1 RMSE  [0.50] 033 0.16 0.04 ** 0.11 0.03 ** 027

IHS t+1 MAE [0.45] 045 047 010 * 0.21 0.09 * 0.35

European Commission t RMSE  [0.41] 032

European Commission t MAE [0.34] 0.49

European Commission t+1 RMSE  [0.61] 043 0.38

European Commission t+1 MAE [0.46] 017 032 029 042

IMF t RMSE  [0.31] 0.18 0.22 0.19 0.05 * 0.14 0.09 *

IMF t MAE  [023] 037 0.39 0.38 0.00 ##* 0.10 014

IMF t+1 RMSE  [0.62] 037

IMF t+1 MAE [0.54] 0.49

OECD t RMSE  [0.35] 023 0.16

OECD t  MAE  [027] 008 * 025

OECD t+1 RMSE  [0.67]

OECD t+1 MAE  [0.54]

NAIVE t  RMSE  [046]

NAIVE t MAE  [0.35]

NAIVE t+1 RMSE  [0.59] 045 036 028

NAIVE t+1 MAE [0.52] 0.40 043

ARMA t RMSE  [0.22] 0.05 * 0.05 * 005 ** 0.03 ** 0.08 * 0.05 * 0.01 **

ARMA t MAE [017] 0.12 014 013 0.00 *** 015 007 * @3 ==

ARMA t+1 RMSE  [0.54] 031 015 0.18 0.19

ARMA t+1 MAE  [048] 024 033 0.29

Budget balance OeNB ‘ WIFO ‘ IHS European ‘ IMF ‘ OECD ‘ NAIVE ‘ ARMA
Commission

OeNB t  RMSE  [050] 045 0.02 * 000 *#*

OeNB t MAE  [039] 0.36 002 ** 0.00 ##*

OeNB t+1 RMSE  [095] 049 0.35 QK ===

OeNB t+1 MAE  [0.75] 046 0.33 0.00 ##*

WIFO t RMSE  [041] 0.01 ** 0.07 * 0.13 0.06 * 0.00 *** 000 ***

WIFO t MAE  [031] 0.00 *#* 0.03 #* 0.10 * 017 0.00 *#* 000 ***

WIFO t+1 RMSE  [0.84] 0.16 0.16 0.49 0.19 0.14 0O ===

WIFO t+1 MAE  [0.68] 0.12 013 018 0.20 0.00 ***

IHS t RMSE  [0.40] 0.06 * 0.44 0.10 * 0.08 * 009 * 0.00 *** 000 #**

IHS t MAE  [029] 0.01 ** 0.34 0.04 ** 0.07 * 0.08 * 0.00 ***  0.00 ***

IHS t+1 RMSE  [0.81] 016 0.22 0.11 033 016 012 0O ===

IHS t+1 MAE  [0.66] 0.18 0.39 013 0.46 024 0.18 0.00 #***

European Commission t RMSE  [0.49] 0.42 0.42 0.02 ** 0.00 #***

European Commission t MAE [0.38] 0.39 0.31 0.02 ** 0.00 ***

European Commission t+1 RMSE  [0.95] 0.37 GO ===

European Commission t+1 MAE  [0.76] 0.34 0.00 ***

IMF t  RMSE  [051] 003 #* 000 *k*

IMF t MAE  [042] 0.04 ** 0.00 *#*

IMF t+1 RMSE  [0.84] 0.25 0.14 0.27 0.23 01 ===

IMF t+1 MAE  [0.67] 0.26 047 0.14 0.33 0.25 0.00 #***

OECD t RMSE  [0.46] 018 0.26 0.30 0.01 ** 0.00 ##*

OECD t MAE  [0.35] 017 0.25 0.21 0.01 ** 0.00 #***

OECD t+1 RMSE  [0.93] 0.28 0.32 0.33 Qo ===

OECD t+1 MAE  [073] 0.29 0.35 0.31 0.00 #***

NAIVE t RMSE  [0.73] 0.04 **

NAIVE t  MAE  [065] 006 *

NAIVE t+1 RMSE  [1.03] 0.03 **

NAIVE t+1 MAE  [0.84] 002 **

ARMA t RMSE  [1.15]

ARMA t MAE  [098]

ARMA t+1 RMSE  [2.09]

ARMA t+1 MAE  [179]
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COMPARING THE PREDICTIVE ACCURACY OF MACROECONOMIC FORECASTS
FOR AUSTRIA FROM 1998 TO 2006

Table A-2

Significance of the Differences in Predictive Accuracy of the Spring and Fall Forecasts for Austria
from Fall 1998 to Fall 2006 (Comparison with First Data Release) — continued

Private consumption OeNB ‘ WIFO ‘ IHS European IMF ‘ OECD ‘ NAIVE ‘ ARMA
Commission

OeNB t RMSE  [0.28] 037 0.10 0.19 0.02 ** 0.00 ##*

OeNB t MAE  [024] 018 Qi === 0.00 ##*

OeNB t+1 RMSE  [0.54] O === @O === 0.04 ** 0.00 *#* 0.02 ** 0.03 **

OeNB t+1 MAE  [043] 007 * 0.01 #*#* 001 ** 0.00 #*** 007 * 0.03 **

WIFO t RMSE  [0.22] 0.02 ** 0.03 ** Qi === O === 0.02 ** 0.00 ##*

WIFO t MAE [0.14] 0.00 ##* 0.00 *** 0.00 *#* 0.00 *#* 0.00 ##* 0.00 Ak

WIFO t+1 RMSE  [0.69] 014 037 0.01 ** 007 * 0.05 **

WIFO t+1 MAE [0.54] 0.06 * 0.18 0.00 #*** 016 005 *

IHS t RMSE  [0.29] 015 027 0.02 ** 0.00 ##*

IHS t MAE  [024] 049 022 Qi === 0.00 ##*

IHS t+1 RMSE  [0.74] 0.10 0.11 0.08 *

IHS t+1 MAE  [0.63] 0.16 027 015

European Commission t RMSE  [0.33] 0.03 ** 0.00 ***

European Commission t MAE [0.27] 0.01 ** 0.00 ##*

European Commission t+1 RMSE  [0.71] 0.36 0.01 ** 011 0.04 **

European Commission t+1 MAE [0.58] 0.23 0.00 *** 0.22 0.06 *

IMF t RMSE

IMF t MAE

IMF t+1 RMSE

IMF t+1 MAE

OECD t RMSE  [0.31] 020 0.03 ** 0.00 sk

OECD t MAE  [023] 042 0.44 013 0.01 ** 0.00 ##*

OECD t+1 RMSE  [0.81] 0.20 007 *

OECD t+1 MAE  [0.69] 037 018

NAIVE t RMSE  [0.65] 038

NAIVE t  MAE  [052] 026

NAIVE t+1 RMSE  [099] 031

NAIVE t+1 MAE  [077] 038

ARMA t  RMSE  [0.69]

ARMA t MAE  [0.60]

ARMA t+1 RMSE  [1.15]

ARMA t+1 MAE  [0.86]

Investment OeNB ‘ WIFO ‘ IHS European IMF ‘ OECD ‘ NAIVE ‘ ARMA
Commission

OeNB t  RMSE  [218] 0.20 004 * 022

OeNB t  MAE  [1.65] 013 003 ** 015

OeNB t+1 RMSE  [3.42] 0.34 0.04 **

OeNB tH1 MAE  [265] 0.05 *

WIFO t RMSE  [1.68] 0.02 ** 0.06 * QUi === 002 **| 002 ** 0.03 **

WIFO t MAE  [1.24] 0.02 ** 0.02 ** 0.00 *** QOI == QI === @O ===

WIFO t+1 RMSE  [3.10] 0.03 #** 0.16 0.08 * 0.08 * 002 **

WIFO t+1 MAE [2.37] 013 026 018 0.03 **

IHS t RMSE  [2.07] 0.23 0.03 ** 0.44 0.04 ** 0.19

IHS t MAE  [157] 0.32 0.02 ** 0.36 002 ** 0.11

IHS t+1 RMSE  [3.25] 0.04 ** 0.09 * 017 0.04 **

IHS t+1 MAE  [2.33] 0.03 ** 042 0.15 0.11 0.04 ** 0.00 *#*

European Commission t RMSE  [2.33] 0.05 ** 033

European Commission t MAE  [1.94] 0.05 * 0.37

European Commission t+1 RMSE  [3.48] 0.05 **

European Commission t+1 MAE [2.51] 0.18 0.29 0.05 * 0.28

IMF t RMSE

IMF t MAE

IMF t+1 RMSE

IMF t+1 MAE

OECD t RMSE  [2.10] 0.14 0.08 * 0.04 ** 016

OECD t MAE  [1.62] 0.39 0.08 * 0.03 ** 0.11

OECD t+1 RMSE  [3.39] 0.38 022 0.03 **

OECD t+1 MAE  [257] 0.20 0.04 ** 0.37

NAIVE t RMSE  [4.08]

NAIVE t  MAE  [31€]

NAIVE t+1 RMSE  [5.19]

NAIVE t+1 MAE [4.41]

ARMA t RMSE  [2.54] 0.07 *

ARMA t  MAE  [205] 0.07 *

ARMA t+1 RMSE  [3.34] 012 025 005 **

ARMA t+1 MAE  [261] 040 0.06 *
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COMPARING THE PREDICTIVE ACCURACY OF MACROECONOMIC FORECASTS
FOR AUSTRIA FROM 1998 TO 2006

Table A-2

Significance of the Differences in Predictive Accuracy of the Spring and Fall Forecasts for Austria
from Fall 1998 to Fall 2006 (Comparison with First Data Release) — continued

Exports OeNB ‘ WIFO ‘ IHS European IMF ‘ OECD ‘ NAIVE ‘ ARMA
Commission

OeNB t RMSE  [2.02] 028 0.00 ##* 017

OeNB t MAE  [159] 041 0.00 ##* 0.14

OeNB t+1 RMSE  [3.15] 0.02 ** 0.10 027 001 **| 011

OeNB t+1 MAE  [2.75] 0.10 013 017 0.04 **| 025

WIFO t RMSE  [1.62] 0.04 ** 007 * 0.25 0.00 *x** 006 *

WIFO t MAE  [125] 007 * 0.15 0.21 0.00 *#* 0.04 **

WIFO t+1 RMSE  [3.58] 028 027

WIFO t+1 MAE  [3.05] 048 045 0.28 0.39

IHS t RMSE  [1.56] 0.12 042 0.06 * 0.25 0.00 ##* 0.04 **

IHS t MAE  [124] 0.14 0.48 015 0.26 0.00 ##* 0.04 **

IHS t+1 RMSE  [3.51] 0.38 0.29 022

IHS t+1 MAE  [3.06] 046 032 039

European Commission t RMSE  [2.25] 0.00 *** 0.32

European Commission t MAE [1.68] 0.00 *** 0.23

European Commission t+1 RMSE  [3.37] 0.30 0.39 0.06 * 0.21

European Commission t+1 MAE [3.11] 029 0.41

IMF t RMSE

IMF t MAE

IMF t+1 RMSE

IMF t+1 MAE

OECD t RMSE  [1.79] 0.18 0.10 0.00 ##* 0.04 **

OECD t  MAE  [145] 030 023 000 **x 003 *x

OECD t+1 RMSE  [3.72] 0.31

OECD t+1 MAE  [3.25] 047

NAIVE t  RMSE  [463]

NAIVE t MAE  [424]

NAIVE t+1 RMSE  [4.11]

NAIVE t+1 MAE  [331]

ARMA t RMSE  [2.51] 0.00 ##*

ARMA t MAE  [206] 000

ARMA t+1 RMSE  [243] 0.09 * 0.04 ** 0.03 ** 007 * 002 **| 002 **

ARMA t+1 MAE  [2.06] 0.11 007 * 0.06 * 0.03 ** 0.03 **| 005 *

Imports OeNB ‘ WIFO ‘ IHS European IMF ‘ OECD ‘ NAIVE ‘ ARMA
Commission

OeNB t RMSE  [1.98] 0.42 0.39 0.00 ##* 0.18

OeNB t MAE  [1.65] 0.45 0.00 ##* 017

OeNB t+1 RMSE  [3.01] 0.41 0.39 012 0.00 *#* 0.02 **

OeNB t+1 MAE  [2.52] 0.12 0.23 007 * 0.00 *#* 013

WIFO t RMSE  [1.59] 0.05 ** 013 0.05 ** 0.00 *#* 006 *

WIFO t MAE  [126] 0.05 ** 0.49 0.1 0.06 * 0.00 ##* 0.04 **

WIFO t+1 RMSE  [3.07] 0.43 015 0.02 ** 0.00 ##*

WIFO t+1 MAE  [287] 035 0.10

IHS t RMSE  [1.49] 0.02 ** 0.32 0.04 ** 0.01 ** 0.00 ##* 0.03 **

IHS t MAE  [126] 0.04 ** 0.06 * 0.06 * 0.00 ##* 0.03 **

IHS t+1 RMSE  [3.13] 0.29 0.06 * 0.00 *x**

IHS t+1 MAE  [2.82] 0.44 0.36 013

European Commission t RMSE  [2.04] 0.00 *** 0.25

European Commission t MAE [1.69] 0.00 *** 0.21

European Commission t+1 RMSE  [3.40] 0.10 0.07 *

European Commission t+1 MAE [3.02] 013

IMF t  RMSE

IMF t MAE

IMF t+1 RMSE

IMF t+1 MAE

OECD t RMSE  [2.04] 049 0.00 ##* 023

OECD t MAE  [1.65] 0.49 044 0.00 ##* 0.18

OECD t+1 RMSE  [3.81] 013

OECD t+1 MAE  [3.36]

NAIVE t RMSE  [4.32]

NAIVE t  MAE  [411]

NAIVE t+1 RMSE  [4.31]

NAIVE t+1 MAE  [2.89] 0.36 Oyor| ==

ARMA t RMSE  [237] 0.00 ***

ARMA t MAE  [205] 0.00 ***

ARMA t+1 RMSE  [2.65] 0.28 0.23 0.24 0.05 ** 0.05 ** 0.03 **

ARMA t+1 MAE  [192] 0.16 0.07 * 010 * 0.02 ** 0.03 ** 0.07 *

Source: Authors’ calculations.
Note: The values indicate the error probability of the Diebold-Mariano test when the null hypothesis of equal predictive accuracy is rejected.

MONETARY PoLICY & THE ECONOMY Q4/07 ONB 49




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /SimulatePress
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.276 841.890]
>> setpagedevice


