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1 Introduction

The problem that policy makers and researchers face is that they have to use currently available data
which can be preliminary, partly revised, or final. The quality of the preliminary and partly revised
data is very crucial, as important decisions rely on that data. Croushore and Stark (2003) show
that data revisions can have significant effects on the empirical results of macroeconomic models.
The impact of revisions on economic and policy analysis is the topic of several papers for example
Bernanke and Bovin (2003), Clausen and Meier (2003), and Gerberding et al. (2005). Orphanides
(2003) concludes that policy makers should make their decisions more passively and cautiously the
larger the noise in the real time data is. Therefore decision makers need a way to quantify the
noise in the available real time data and, if possible, enhance the preliminary data to conduct an
optimal policy. Consequently, the question arises whether early estimates of GDP figures can be
improved to improve the basis for making policy decisions, i.e., the question arises whether revisions

are predictable.

In their seminal study on the nature of errors in preliminary GNP data, Mankiw and Shapiro
(1986) analyze the revisions of real and nominal seasonally adjusted US GNP in the period between
Q11976 and Q4 1982. They check the correlations and variance of the subsequent revisions and try to
predict those using data that were available at the time of the preliminary announcement. Their main
finding is that revisions of GNP data cannot be predicted, which implies that preliminary estimates
of the GNP are rational estimates that use all available information. This finding is challenged
by Faust et al. (2005) and Fixler and Grimm (2006), who find predictability of US GDP revisions
between 1983 and 2000. They analyze real and nominal seasonally adjusted GDP and find it possible
to predict future revisions in some part by using real-time vintage data. Considering economic
variables does not improve predictability substantially. Hogrefe (2008) analyzes US GDP between
1985 and 2003 and finds, like Fixler and Grimm, predictability of revisions. The predictability of

revisions increases, in comparison to Fixler and Grimm, by using a mixed frequency approach.

Studies for German data are among other presented by Faust et al. (2005). They analyze the
predictability of revisions of real seasonally adjusted GDP for the G7 countries between Q4 1979
and Q4 1997. They reject the hypothesis that the first estimates are rational for all 7 countries
for long-term revisions and short-term revisions except for US short-term revisions. This means
that the revisions are to a substantial degree due to noise and can be predicted. They find that at
least one quarter of the variance in short-term revisions can be predicted by using information that

was available at the time of the preliminary announcement. The preliminary announcement itself



has the biggest impact in their regressions. This is evidence for noise driven revisions, where one
would expect that extreme values tend to be revised towards to the mean. De Antonio Liedo and
Carstensen (2005) provide a model to decompose revisions into pure news and noise components and
analyze US, German and euro area real seasonally adjusted GDP /GNP revisions. Their data for
West Germany covers Q1 1962 to 1994 Q4. They find that the news component is the dominating
reason, but not the only reason for revisions. The news component is still significant after two and
three years, which means that even after such a long time new data becomes available the GDP
measurement. They conclude that it is possible to improve the releases of the statistical agency, as
data revisions are partly subject to noise. All the studies for German GDP deal with real seasonally
adjusted data only. However, Kavajacz and Collins (1995) show that seasonal adjustment at the
current edge can induce noise. The same might be true for price adjustment. Thus, adjustments
may play an important role in assessing the predictability of data revisions. Until now, studies
on the predictability of German GDP revisions did not incorporate an analysis on the impact of

adjustments on the predictability.

This study contributes to the literature in two ways. Firstly, it assesses a new data set on
GDP revisions provided by the Deutsche Bundesbank and thus provides an update compared to
earlier studies regarding the predictability of revisions of real seasonally adjusted GDP growth rates.
Secondly, revisions of unadjusted GDP, revisions of price adjustments, and revisions of seasonal
adjustments are assessed for the first time. For this purpose the real time data set of the Deutsche
Bundesbank is enhanced correspondingly. Thus, this study provides a new real time data set on
price and seasonal adjustments. It analyzes the predictability of their revisions and assesses the
impact of adjustments on the predictability of revisions of real seasonally adjusted GDP. To provide
a benchmark, we also assess the GNP data in the data set provided by Gerberding et al. (2005), as

this data set also contains nominal as well as seasonally unadjusted data.

We find that the revisions of the original series, nominal unadjusted GDP, are not predictable. The
Mincer-Zarnowitz forecast rationality tests do reject the null hypothesis for several revision horizons,
but the improvements are rather small and economically insignificant. This result is also found for the
older GNP data. Revisions of the seasonal adjustments and, particularly, of the price adjustments are
predictable. However, the predictability is only partly transferred to the revisions of real seasonally
adjusted GDP growth. Thus, the predictability of revisions of real seasonal adjusted GDP growth
is diminished compared to studies on earlier data. The loss of predictability is also true for the

revisions of the seasonal adjustments. This change in predictability may be due to the changeover



from X-11 to X-12 ARIMA that took place within our sample. We conclude that more accurate
procedures for adjusting data is crucial for the rationality of data announcements as revisions of
the original data are not predictable and predictability of the revisions of real seasonally adjusted
GDP seems to hinge on the predictability of revisions of the seasonal adjustments. Furthermore, we
can confirm the usefulness of survey data for forecasting revisions, as already noticed by Matheson
et al. (2010). We successfully apply the ifo index following Jacobs and Sturm (2004), who predict
revisions of industrial production. The survey data seem to include information able to correct

inaccurate data adjustments.

The rest of the paper is structured as follows. Section 2 discusses the process of data revision in
Germany. Section 3 explains the real time data set. Section 4 presents our course of the analysis.

Section 5 presents the results of our analysis, both in-sample and out-of-sample. Section 6 concludes.

2 Data Revision Process in Germany

The German statistical agency (Statistisches Bundesamt) revises GDP estimates quite frequently.
They differentiate between ongoing revisions and benchmark revisions. The process of ongoing
revisions take about four years. During this time, the preliminary estimate of GDP is revised
several times as new data becomes available. While calculating the first estimate of GDP, which is
announced in February, May, August, and November, the data for the other quarterly GDP figures
of that year are also revised. In August, the preceding sixteen quarters are analyzed and revised if
necessary. After four years the data is considered final and will only be changed when benchmark
revisions are made. Later during the revision process, it is possible for the agency to access complete
corporate statistics especially cost structure and turnover tax statistics. In the earlier estimates the

agency has to use output indicators.

Benchmark revisions are done approximately every five years to take new methods, data and
statistics into account. Four benchmark revisions took place during the time period covered by
our sample. The last benchmark revision in our sample was in the beginning of 2005, when the
statistical agency introduced a chain price index that changes every year. Before then, the base
year was fixed for several years. Additionally, from 2005 on, the real GDP has been reported as an
index and the method of measuring banking services (FISIM) was changed to harmonize with EU
methods. In 2000, the Deutsche Bundesbank started to use the Census X-12-ARIMA method for

seasonal adjustment instead of Census X-11. This was done in order to obtain more reliable results



using state-of-the art mathematical methods that the size of revisions allow to be reduced. The
main changes in the benchmark revision of 1999 were the switch to a new year as the price base, in
this case 1995, and the application of the rules of the European System of Accounts (ESA). This
was done to have common and comparable statistics in Europe. The benchmark revision of 1993

included mainly the change from West Germany to whole Germany.

3 Data description and preliminary analysis

We use data in the new real time data base of the Deutsche Bundesbank and, in addition, from
other sources. The Deutsche Bundesbank supplies real time data sets for national accounts, prices,
and short-term business cycle and labor markets indicators. The data for the real calendar and
seasonally adjusted GDP for the period between Q1 1995 and Q2 2007 are from the database of the
Deutsche Bundesbank. Due to the benchmark revision in 2005 mentioned above, real GDP is only
available as a chain index since then. For the period between Q1 1992 and Q4 1994 we use real
GDP data from Gerberding et al. (2005). The use of the chain index from 2005 onwards prevents
us from analyzing the revisions in absolute values but only in growth rates, which is consistent with
most of the work in this field. As Mankiw and Shapiro (1986) point out, using growth rates instead
of level variables has the advantage that growth rates are mostly stationary. Data for the nominal
calendar and seasonally adjusted GDP in the Deutsche Bundesbank database are only available from
2005 on. The previous data we use are from the Deutsche Bundesbank publication “Saisonbereingte
Wirtschaftszahlen” from 1992 until 1999. The data for the period between 2000 and 2004 are from
the German statistical agency. The vintage data for the nominal unadjusted GDP are also from the
data base of the Deutsche Bundesbank for the period between 2005 and now. Time series for the
time between 2000 and 2004 are from the statistical agency. The previous vintage data are from the
Destatis publication “Fachserie 18 Reihe 3”. We had to make some assumptions for this data, as the
publication did not contain all values. It did not contain the data for June 1995, so we assumed that
there were no revisions between March and June, which fits the pattern of the revision presented in
section 2. The value for 1995 Q1, which should have been published in June, was calculated using
the value for Q1 published Sept. 95 but multiplied with 0.93, which was the average between the
benchmark revisions factors for the preceding four quarters (1994 Q1 - Q4). We also assumed that
the 13th vintages for 92 Q1, 93 Q1, 94 Q1, and 95 Q1 are the same as in 12th vintage, which also
fits the revision pattern namely that long term revisions are only done when the first estimate of

the second quarter is announced.



We constructed dummies for all the time series to capture the effects of the benchmark revisions
in 1993, 1995, 1999, and 2005 and to check for differences in the revision process of each quarter.
A revision is calculated as the difference between the revised value and the first announcement.
The first announcement was taken as the preliminary data for GDP growth. While other papers
analyze very short-, short- and long-term revisions, we also look at all revisions made within 12
quarters after the first announcement. We do not consider all revisions made within 16 quarters
since we only observe 12 quarters of revisions for the nominal unadjusted GDP. This should not
pose a problem, as most of the revisions take place in the first three years while more and more
information becomes available to the statistical agency. The following revisions were computed as
the difference between the revised data at time h for the data of period ¢ and the preliminary data
of period . In addition to the revisions of GDP, we also calculate those of price adjustments and
the seasonal adjustments. The price adjustments (p) are calculated as the difference between the
nominal adjusted GDP and the real adjusted GDP (r), the seasonal adjustments (s) as the difference
between the nominal unadjusted GDP (u) and the nominal adjusted GDP.

The summary statistics of the revisions are presented in tables 1 to 4, the plots in figure 1.
They show that the mean and median of the revisions are larger than zero for all of the four time
series. Only the adjustments show mixed patterns. While the mean of the price adjustment is mostly
negative for the first six revisions, it is positive for the longer term revisions. The mean of the seasonal
adjustment shows both positive and negative values for the whole revision period. Following Mankiw
and Shapiro (1986), we checked the variance of the revisions. When the preliminary announcement
is an efficient forecast of subsequent estimates, then the variance of the subsequent estimates should
increase. On the other hand, if a revision only clears the measurement error of former estimates,
then the variance should decrease over time. In our sample the variance is positive for all revisions
and is increasing with the revision horizon. Hereby especially the nominal unadjusted GDP and the
seasonal adjustment stand out due to their comparatively high variance. These results support, in
the sense of Mankiw and Shapiro, the hypothesis, that the earlier estimates are efficient forecasts
of the subsequent estimates. From this preliminary analysis, it is not clear whether the revisions to

German GDP are rational or not.

The revisions of adjustments and of nominal unadjusted GDP do not seem to be independent of
each other. Especially revisions of seasonal adjustments and the nominal unadjusted data are highly
correlated (table 5). With regard to the real seasonally adjusted series, the correlations are much

lower. The co-movements of the revisions of the seasonal adjustments and the nominal unadjusted



series cancel each other by construction. Correlations between revisions of price adjustments and

nominal unadjusted GDP are also modest.

We use business cycle indicators that are generally in line with prior work in this topic to analyze
the revisions of GDP and its adjustments. We use the ifo Business Situation (adjusted and unad-
justed) as a main indicator for German GDP. Like Mankiw and Shapiro we use an equity index, in
this case German DAX performance. As supplemental business cycle indicators, we use the unem-
ployment rate, the first estimate of the German CPI, the oil price (BRENT), and the base money

M1. The summary statistics for those variables are presented in tables 1 through 4.

4 Course of the analysis

A test for forecast rationality can be used to determine if the revisions of German GDP are subject
to news or noise. The test used here is the so-called Mincer-Zarnowitz forecast rationality test, which
relates the revision of the data with the preliminary data. The corresponding model is given by the

equation below:

Thit = Ynt — Y1t = &+ By1s + ug, (1)

where 75, ; denotes the revision in vintage h of the figure belonging to the time period ¢, and
y1,+ denotes the first vintage of this figure. The null hypothesis of rational vintages corresponds to
the restriction on the parameters o = § = 0. A rejection of this parameter restriction indicates
that revisions are predictable. However, we consider an extended equation that includes additional

information X; available at the time of the first vintage throughout the paper:

The =+ By +vX¢ + ug. (2)

The first model that we estimate (model I) considers dummies for benchmark revisions and
seasonal dummies that we selected via AIC. In a second round we include the ifo index (model II),
and in third round we include other variables that we selected via AIC (model III). Selection of
dummies and variables was done for the highest revision horizon only. The corresponding results

were also used for the shorter horizons.
We apply these models for all revision horizons from 2 to 13 quarters to assess the predictability
over time. In addition to the growth rates of real seasonal adjusted GDP, we also examine revi-

sions of the growth rates of nominal unadjusted GDP (original data), the growth rates of the price



adjustments, and the seasonal adjustments. Thus, we examine not only the aggregate typically ana-
lyzed in the literature (s.a., real GDP) but also its components. All the model estimations are done
using OLS. The correlations between the components, especially between revisions of the seasonal
adjustments and the original data, suggest using a seemingly unrelated regression would increase
efficiency. However, the results obtained using this method were basically the same as the results

obtained by OLS. Thus, we only report the OLS results.

Given the short sample and some indication that our in-sample results may be misspecified results
of in-sample analysis have to be interpreted with care. Therefore, we also perform out-of-sample
analysis to validate our findings. All models are estimated with expanding windows and one-step-

ahead forecasts are calculated. This is done for the last 20 observations.

5 Results

5.1 In-sample: Nominal unadjusted GDP

The forecast rationality test according to model I for the nominal unadjusted GDP is shown in
table 6. It rejects forecast rationality for most of the revision horizons at common levels: only the
first revision us; seems to be purely news driven. The preliminary announcement of the nominal
unadjusted GDP, as well as the constant, are highly significant throughout the revision horizon
and the magnitude of the coefficients increase. Also, the dummy for the first quarter is generally
significant and negative, which indicates that the estimates for the first quarter tend to be revised
downwards. Although the coefficients are mostly significant, the adjusted R? is low, with a maximum
of 18.5%. In summary, the first estimate of the nominal unadjusted GDP by the statistical agency
does not seem to be rational, but model I can explain only a fraction of the variation. Results for
model II that adds the ifo index are given in Table 7. The additional variable is only significant in
a few cases and the explanatory power of this model is basically the same as the explanatory power

of model I.

In model III, we add the unemployment rate, the quarter-on-quarter preliminary inflation rate
(CPI) and the quarter-on-quarter rate of change of the German Stock Index (DAX) (Table 8).
Especially the DAX is highly significant over the whole revision process, although the coefficient
is somewhat small. Both CPI and unemployment rate are only significant towards the end of the
revision horizon. In summary, models II and III provide no improvement and no insights, as the

preliminary announcement is still significant in most cases.



5.2 In-sample: Seasonal adjustment

The Mincer-Zarnowitz test based on model I rejects the null hypothesis for revisions of seasonal
adjustments (Table 9). The preliminary announcement is significant over the whole revision process.
A high first estimate seems to be revised down. Also the dummies for the first and fourth quarter

are significant in all but one case and also seem to be revised downwards in general.

Results for model II indicate that the ifo Busines Situation does not contain much information
about future revisions of seasonal adjustments (Table 10). We were still able to reject forecast
rationality in all cases and the preliminary announcement was still highly significant. However, the

adjusted R? only changed marginally by adding the ifo Business Situation.

By adding further information, that was available at the time of the first official estimate of the
seasonal adjustment we tried to increase the explanatory power (Table 11). In model III we use,
additional to the ifo Buiness Situation, the unemployment rate and the quarterly change of MI.
These additional variables also do not seem to include much information for the future revisions of
the seasonal adjustment. The first estimate itself stays highly significant throughout the revision

horizon.

As noted above, the Deutsche Bundesbank has been using the Census X-12-ARIMA method for
seasonal adjustment since the first quarter of 2000. The purpose of this changeover was to have a
more reliable method and to reduce the size of revisions. If the new method is successful in reducing
the noise in the first estimate, we should see a lower variance in the revisions that were made for
the estimates since 2000. As can be seen in Figure 1, it seems that the variance of the revisions was
reduced by the introduction of Census X-12-ARIMA. In order to analyze the effect of the changeover
closer, we split our sample at Q4 1999. The standard deviation of the first subsample is more then
twice as big as of the standard deviation of the second subsample. This indicates that the changeover

to Census X-12-ARIMA fulfilled its purpose by reducing the size of revisions.

This could introduce a break in our data. We apply the Chow break test on the general Mincer-
Zarnowitz specification to check for a possible structural break at the first quarter 2000 in our sample.
However, we found that the changeover from Census X-11 to Census X-12-ARIMA has basically no

impact on the mean regressions.



5.3 In-sample: Price adjustment

Using model I the Mincer-Zarnowitz forecast rationality test rejects the null hypothesis in all cases
at the 1 % significance level (Table 12). Even with model I it is possible to predict a large fraction
of future revisions. The adjusted R? increases with the revision horizon to over 50%. This result

indicates that revisions of the first estimate by the statistical agency are noise driven to a big stack.

In model II, we enhance the regression equation by introducing the quarterly change of the ifo
Business Situation (Table 13). The test rejects forecast rationality in all cases and also the adjusted
R? increases throughout the revision horizon compared to model I. The Business Situation is highly
significant and negative in most cases. The preliminary announcement though still is significant,

which indicates that it contains information beyond the business situation.

By adding more data that was available at the time of the first estimate we were able to enhance
the explaining power (Table 14). We use the quarterly change of the ifo Business Situation, the
unemployment rate, the quarterly change of the DAX, and the year-on-year change of the oil price
(BRENT), and a dummy for the benchmark revision in 1993, and a dummy for the first quarter.
Using other data, like CPI, interest rates, or monetary aggregates yield no additional information.
Particularly the preliminary CPI correlates only modestly with the first estimate of the price ad-
justment. Also with model III Mincer-Zarnowitz forecast rationality test rejects forecast rationality
in all cases. Additionally, the adjusted R? increases compared to model I and model II. The cho-
sen variables seem to contain information for revisions of price adjustments. However, there is still

additional information in the first estimate, which is highly significant in all cases.

5.4 In-sample: Real seasonally adjusted GDP

We would expect high predictability of revisions of real adjusted GDP since this data contains ad-
justments whose revisions are predictable. A revision of the real adjusted GDP equals the revision
of the nominal unadjusted GDP minus the revisions of the seasonal adjustment and the price ad-
justment. As two of the three components showed predictability, the real adjusted GDP revisions

could also be predictable.

The Mincer-Zarnowitz forecast rationality test in model I rejects the null hypothesis in six out of
twelve cases at a level of 5%, and the adjusted R? is, compared to the results presented above, quite

low (Table 15). These results model seems to contradict the previous results.

We continue by adding the ifo Business Situation (Table 16). This enhanced the results notably.



Thus, the ifo Business Situation seems to contain information on future revisions. The test rejects
the hypothesis of rational forecasts in seven cases at the 5% level, and the adjusted R? also increased.

The Business Situation is only significant in revisions that are done after one year.

In model III, we use the quarterly growth rate of M1 as additional indicator, but doing so did not
basically increase the predictability of the revisions of the real adjusted GDP. The results are shown
on table 17. The explanatory power of the model is higher than the one of model I. In sum, it can
be concluded, that the first estimate of the real adjusted GDP is not rational and the reduction of

the noise can be forecasted to some degree.

The rather low predictability of revisions of the real adjusted GDP in comparison to the pre-
dictability of revisions of seasonal adjustments and price adjustments can be explained to some
degree by looking at the correlations between the revisions. It can be assumed that the revisions
of the real adjusted GDP, which is the nominal unadjusted GDP minus the adjustments, can be
predicted quite well, as two of its three components are not very rational. An explanation for the fact
that they are not could be that the revisions of the nominal unadjusted GDP are highly correlated
with the revisions of the seasonal adjustment. In table 5, we find that the seasonal adjustment has
a correlation of 0.78 with the revision of the nominal unadjusted GDP. This is not surprising, as
the seasonal adjustment is basically a filter that smoothes the nominal unadjusted GDP. Due to
this, revisions of the nominal unadjusted GDP lead to revisions of the seasonal adjustment. As the
seasonal adjustment is subtracted from to nominal unadjusted GDP in order to get the real adjusted
GDP, those revisions cancel each other out. Due to this, the higher predictability of the revisions of
seasonal adjustments does not translate to the predictability of revisions of the real adjusted GDP.
The higher predictability of the real adjusted GDP in comparison to the nominal unadjusted GDP

is mostly due to the price adjustment.

5.5 Out-of-sample results

The out-of-sample forecasting exercise underlines the in-sample results. While the revisions of the
price adjustment are predictable even with model I, the revisions of the other two components of
real adjusted GDP are not predictable (table 18 through 21). The forecasting exercise suggests that
the data processes for the seasonal adjustments and for the nominal unadjusted GDP are almost
rational. Especially for the seasonal adjustments this result is surprising as the mechanics of seasonal
adjustment are a possible source of noise (see Kavejaz and Collins, 1995). Further, this result is in

contrast to findings for earlier data revisions of German GNP (see Appendix). The revision process
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has improved substantially in this regard. We assume that the changeover from Census X-11 to
Census X-12-ARIMA that took place within the sample is mainly responsible for this improvement.
We attribute it to pure luck that this changeover did not invoke a detectable structural break within
the revisions of the seasonal adjustment. However, improvements in the data process seem to be
limited to seasonal adjustment as the results concerning the price adjustment are almost unchanged.
Further, nominal unadjusted GDP growth rates are unpredictable. This was true with the GNP
data, too, and is in line with the findings of Kavejaz and Collins (1995) for the US money stock.

Predictability of revisions seems to be induced by adjustments procedures.

For the revisions of real adjusted GDP, results are mixed. On the one hand, models can be found
that prove predictability. Especially the ifo index seems to be a good predictor of future revisions,
which is in line with Jacobs and Sturm (2004), who assess the ifo index for revisions of industrial
production and recent findings underlining the importance of survey data for predicting revisions
by Matheson et al. (2010). On the other hand, the explaining power of the forecasts is limited
and much smaller than previously. The high predictability of the revisions of the price adjustment
do not contribute substantially to the overall predictability. The small volatility contribution of
the revisons of price adjustments to the total volatility of revisions of real adjusted GDP and the
correlation between the revisions of price adjustments and the revisions of unadjusted GDP hinder
this. In sum, we conclude that the loss in the predictability of revisions of the seasonal adjustment

induced a substantial improvement in the early data quality of real adjusted GDP.

In addition, the out-of-sample experiment reveals that revisions with a horizon of about eight
quarters can be better predicted than revisions with a horizon of 12 quarters. This is true for price
adjustments and real adjusted GDP. Thus, one can conclude that particularly revisions after the

eighth quarter are driven by news.

6 Conclusion

This paper analyzes the predictability of revisions of German GDP growth rates focussing on the
impact of adjustment procedures, namely price adjustment and seasonal adjustment. For this rea-
son, we not only assess revisions of real seasonally adjusted GDP but also revisions of the price
adjustment, the seasonal adjustment, and the original series. We find that revisions of nominal
GDP are defacto unpredictable as they were in a sample with earlier West German GNP. The pre-

dictability of revisions is mainly due to adjustment procedures. Revisions of the price adjustment
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are highly irrational. Already simple models yield a high R?. This is also in line with the findings
for GNP data from an earlier sample. However, concerning the revisions of the seasonal adjustment
the changeover from Census X-11 to Census X-12-ARIMA seems to have improved the data quality
substantially. While in-sample results still point at some predictability, the out-of-sample exercise
points at rationality which is in clear contrast to the results for the earlier GNP sample. Seasonal
adjustment was previously the major source of noise. Correspondingly, the predictability of revisions
of real adjusted GDP growth rates declined, too, but is still relevant. Especially the ifo index helps
predicting future revisions.

For practitioners, this study provides support for modelling revisions of price adjustments, as the
out-of-sample analysis indicates fairly substantial gains even though the in-sample regressions seem
to suffer from misspecification. Gains of modelling revisions of real adjusted GDP are somewhat

lower, but it is still advisable to include survey data to forecast upcoming revisions.
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Table 5:

Correlation between revisions

r2 rl3 u2 ul3 P2 pl3 s2 sl3
r2 | 1.00 0.63 0.31 0.37 -0.21 -0.20 0.04 0.10
rl3 1.00 0.19 0.22 0.06 -0.21 -0.14 -0.27
u2 1.00 049 031 0.06 0.66 0.34
ul3 1.00 0.01 0.13 034 0.77
p2 1.00 0.58 -0.40 -0.29
pl3 1.00 -0.32 -0.23
s2 1.00 0.55
s13 1.00
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Table 18: Forecasting performance - real, seasonal adjusted data: MSFE

r2 r3 r4 rd r6 r7 r8 r9 rl0 r1l1 112 rl13

Rational 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Naive 0.98 0.99 1.02 1.03 1.00 1.00 099 1.02 1.02 1.01 1.02 1.02
M-Z 0.99 0.98 1.00 1.02 1.02 1.01 0.98 1.03 1.02 1.01 1.02 1.02
Ifo 093 091 088 0.81 0.79 076 0.72 085 091 094 093 0.95
Full 1.00 097 106 08 084 080 1.14 086 1.02 1.13 140 1.06
Aggregate 1.61 1.13 1.15 137 1.38 0.95 1.01 1.07 2.05 1.79 1.20 1.36

Note: All results are relative to the assumption of data rationality. Naive denotes a model with a constant only (mean
revisions of all periods before); M-Z denotes the results for the freely estimated Minzer-Zarnowitz equation, ifo, and
Full correspond to extended Minzer-Zarnowitz equations. Aggregate denotes the results for forecasts composed from the

forecasts of the components via the Minzer-Zarnowitz equation.
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Table 19: Forecasting performance - original data: MSFE

u2 u3d ud ud ub u7 u8 u9  ul0 wull wuwl2 ul3

Rational 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Naive  1.03 1.01 1.03 1.04 1.03 1.02 1.01 1.03 1.02 1.02 1.01 1.02
M-Z 1.03 128 1.11 111 090 146 132 132 095 1.70 141 1.22
Ifo 1.28 122 101 151 136 131 1.19 149 141 146 1.03 1.34
Full 142 126 151 154 150 141 1.79 155 1.75 1.61 1.61 1.29

Note: All results are relative to the assumption of data rationality. Naive denotes a model with a constant only (mean
revisions of all periods before); M-Z denotes the results for the freely estimated Minzer-Zarnowitz equation, Ifo, and

Full correspond to extended Minzer-Zarnowitz equations.

Table 20: Forecasting performance - GDP deflator: MSFE

p2 p3 p4 po p6 p7 p8 p9 pl0 pll pl2 pl3

Rational 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Naive  1.04 1.01 1.07 1.04 1.06 1.03 1.07 1.06 1.04 1.03 1.06 1.04
M-Z 0.82 0.70 0.57 0.42 0.56 043 041 0.26 0.38 046 0.49 0.45
Ifo 0.79 0.68 0.55 0.56 0.52 045 0.36 0.27 032 044 045 0.42
Full 0.78 0.67 0.57 0.51 0.52 045 040 0.27 0.34 0.44 046 0.42

Note: All results are relative to the assumption of data rationality. Naive denotes a model with a constant only (mean
revisions of all periods before); M-Z denotes the results for the freely estimated Minzer-Zarnowitz equation, Ifo, and

Full correspond to extended Minzer-Zarnowitz equations.
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Table 21: Forecasting performance - seasonal pattern: MSFE

s2 s3 s4 sb s6 s7 s8 s9 s10  s1l1  s12 13

Rational 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Naive  1.08 1.01 1.02 1.04 1.04 1.03 1.02 1.02 1.02 1.03 1.01 1.02
M-Z 1.25 097 113 107 074 103 115 124 095 158 1.50 1.62
Ifo 274 132 18 195 148 131 152 132 1.72 186 1.67 1.60
Full 3.57 1.57 1.85 191 140 1.31 149 1.16 1.46 1.68 1.57 1.34

Note: All results are relative to the assumption of data rationality. Naive denotes a model with a constant only (mean
revisions of all periods before); M-Z denotes the results for the freely estimated Minzer-Zarnowitz equation, Ifo, and

Full correspond to extended Minzer-Zarnowitz equations.
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A  Results for German GNP 1978-1993

The data set was taken from Gerberding et al. (2005). This real-time data set includes seasonally
and seasonally unadjusted GNP data, and the seasonally adjusted GNP deflator. We constructed
the seasonal pattern as explained above and perform a forecasting exercise for the three variables
nominal unadjusted GNP, GNP deflator, and seasonal pattern, and for the real, seasonally adjusted
GNP. The data span from 1978 to 1993. Analysis was performed for growth rates. For brevity,
we only considered revisions with a horizon of one year. In addition to the pure Mincer-Zarnowitz
equation, we include an extended version by considering the ifo Business Climate. Results for further
extended models are not reported, as they provide no substantial improvements. We performed 20

out-of-sample forecasts and applied an expanding window scheme. Table 22 gives the results.

The forecasts reveals that the revisions of nominal unadjusted GNP growth rates are not pre-
dictable, as all relative mean squared forecast errors are greater than unity. In contrast, revisions
of the seasonal adjustments, and revisions of the price adjustment seem to be predictable. Forecast
errors for theses variables are substantially lower. Further, the revisions of real seasonally adjusted

GNP are predictable, too.

Table 22: Forecasting performance: MSFE

Naive M-Z Ifo
Real, s.a. 1.001 0.610 0.538
Nominal, n.s.a.  1.018 1.469 1.469
Seasonal pattern 1.022 0.796 0.796
GNP deflator 1.011 0.598 0.598

Note: All results are relative to the assumption of data rationality. Naive denotes a model with a constant only (mean
revisions of all periods before); M-Z denotes the results for the freely estimated Minzer-Zarnowitz equation, and Ifo

corresponds to the extended Minzer-Zarnowitz equation.
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