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DANISH ESTIMATION OF INTRA EU TRADE:  THE FLASH ESTIMATOR

Background

1. In 1997 a pilot project was performed in Statistics Denmark in order to test the possibility of
estimating the external trade with the other EU countries earlier.  As a consequence of this and the
increased demands for rapid statistics it was decided to develop a model to estimate the trade.

2. Starting the project two primary goals where set:  to improve timeliness and to maintain quality.

3. The method was chosen to be an econometric model based on a dynamic panel of companies
based on the results of the pilot project.

4. The current estimation system is based on the information on the VAT reports on EU buys and
sales.  From this non-response and the trade below the threshold limit are estimated in comparison with the
Intrastat reports.  This estimation of the external trade is used to publish detailed trade figures 10-11 weeks
after the reference period.  The problem with this method is the availability of VAT data.  These are only
available up to two and a half months after the reference month – and even this is only for the larger
companies with yearly revenue above 10 million DKK who report monthly.  So when the first estimates
are made today it is necessary to impute VAT data to compare with the Intrastat.  The imputed VAT is
based on the historic development for the previous year and the development of the exports sales statistics
for the industry introducing further uncertainty to the trade figures.

5. The Flash estimator is an econometric model and is used to forecast the intra EU trade until we
have a reliable basis for enumeration based on the VAT figures, i.e. when we have the monthly reported
VAT figures.  The intention is not only to produce an aggregate import and export figure, but to publish a
comprehensive statistics based on the Flash estimates.  The aggregate Flash estimates will be spread out on
countries and commodities.

Modelling

Using a dynamic panel

6. The input to the model is the trade reports from a dynamic panel of companies.  The panel is
determined for each new reference month and consists of the companies that have reported trade to the
Intrastat for the reference month at the time of publication (day n after reference month – n differs from
month to month due to holidays).  To the reporting company there will be no extra burden since the panel
are selected from the companies that have reported in time.

7. To be included in the panel the company must meet two criteria:  it must be consistently good and
still good.  The first check, consistently good is performed with a control of the company's reports for the
previous 12 months.  The company must have fully reported for previous month at day n after each month.
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The second check, still good is done by comparing the reference month with the previous 12 month to
make sure the report for the reference month is complete.  The report should not differ considerable from
the minimum and maximum for previous month.

8. An important part of the panel selection is to be able to track the historic changes in the
company’s reports in order to determine what was available at any given moment in time.  A part of the
historic tracking is to take in account the changes in VAT numbers via which the company reports.

9. This panel is used to create a time series with monthly trade from January 1995 and forward
which is the input to the model.  There is a panel for each flow.

10. Table 1 shows the coverage of the dynamic panel used to estimate the models and forecast the
trade shown later in this paper – the panels covers the months July 1999 to April 2000.  The coverage is
relative to the reported trade at the time of first publication.  It is seen that the coverage of the import
panels is more stable (except November) than of the export panels.  In both cases the coverage of the
November panels are low, both more distinct in the import.  From this we should perhaps expect a more
volatile prediction of the exports than imports.

Table 1.  The panel’s coverage in reference month

MONTH Import Export
Jul. 1999 44,47 41,66
Aug. 1999 45,17 43,42
Sep. 1999 40,35 40,19
Oct. 1999 42,19 42,27
Nov. 1999 36,77 40,23
Dec. 1999 43,27 46,29
Jan. 2000 46,69 45,51
Feb. 2000 45,15 47,30
Mar. 2000 46,77 48,10
Apr. 2000 45,05 52,86
Average 43,59 44,78

The structure of the model

11. The chosen model is a linear regression model with only the panel included as input.
Furthermore we include month dummies to catch the monthly fluctuations not caught in the panel.

12. Also dummies for potential data breaks in 1997 (increase in the threshold limits) and 1998
(change from reported statistical value to invoice value – it is corrected in the input, but is still significant
in some of the country models) are included.  All dummies are dismissed from the model if insignificant.

13. These series together with the latest revised trade figures are used to estimate the models on the
form of

yt = a + bxt + cDt + et

where y is the latest trade figure;  x is the panel;  D is a matrix of dummies, e is the residual and t is the
month.

14. A time trend in the model was considered but dismissed because we found that the model would
tend to be biased towards over- or undershooting in periods of change.
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15. The Flash Estimator in reality consists of 10 independent equations to estimate different levels of
trade.  There are five models for each flow:  Total, Total Germany, Total UK, Total Sweden and Total for
the remaining countries.  Germany, UK and Sweden are chosen because these countries are Denmark’s
largest partner countries and models for these countries perform well whereas the models for the remaining
EU countries performed very badly.

Results and quality

16. The second of the initial goals with the Flash Estimator was to maintain the quality of the trade
statistics.  To evaluate the performance of the Flash Estimator we look first on the model itself.  If we were
able to explain the final figures with the input and how large the expected deviation might be using the
Flash Estimator.

Modelling the import from EU

17. Figure 1 shows the predicted import compared to the final import for ten months (July 1999 to
April 2000).  As is seen the final (last published) trade figure lies normally within the confidence interval
of the Flash forecast.  Only November 1999 and February 2000 is predicted poorly.  Especially November
is completely off the mark caused by the Christmas holidays that delays the reporting and transmitting of
trade data concerning November.

Figure 1.  Import – predicted and final
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18. In table 2 the results of the models are presented.  The results show a high R2 and Chi-squared
probability indicating a good fit and an independent residual.
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Table 2.  Test results for the model on total import

Month Adj. R2 Chi-squared
prob.

Confidence
factor, pct.1

MAPE, Flash MAPE, 10
weeks

Jul. 1999 0,78 0,67 6,05 2,24 0,57
Aug. 1999 0,79 0,94 5,48 1,56 1,87
Sep. 1999 0,80 0,89 4,70 0,28 0,42
Oct. 1999 0,81 0,99 4,38 2,19 6,23
Nov. 1999 0,80 0,79 4,77 12,28 4,83
Dec. 1999 0,83 0,84 4,79 2,68 0,96
Jan. 2000 0,80 0,78 5,01 6,05 0,65
Feb. 2000 0,82 0,94 4,70 6,41 3,83
Mar. 2000 0,83 0,89 4,42 2,19 0,69
Apr. 2000 0,85 0,96 4,50 1,27 0,67
Average 0,81 4,88 3,72 2,07

Note:
Confidence factor (cf):  The real trade is with 95 pct.  likelihood within +/-cf of the predicted trade
MAPE:  mean absolute percent error relative to final figure

19. The confidence factor, which on average is 4,88 pct., shows that based on the model we should
expect a deviance less than 5 pct.  from the predicted figures.  To test whether the Flash estimate worsens
the quality considerable we look at the MAPE, which shows the deviance of the estimate compared with
the final figures.  Two MAPE figures are presented – MAPE, Flash and MAPE, 10 weeks.  The latter of
these shows the MAPE on the existing estimation method, which is the quality, we aim to achieve.  On
average the Flash estimate is worse than the existing estimate, but the Flash estimate for November 1999
clouds the picture somewhat.

Modelling the export to EU

20. Figure 2 shows the performance of the export models for the same period.  Also here the
problems lie primarily in November (but not as marked as in the import models) with the same problems in
December.  There are several months where the last published figure lies just outside the confidence
interval.  The first published 10 weeks figures are more volatile than in the imports.
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Figure 2.  Export – predicted and final
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Table 3.  Test results for the model on total export

Month Adj. R2 Chi-squared
prob.

Confidence
factor, pct.1

MAPE, Flash MAPE, 10
weeks

Jul 1999 0,88 0,21 3,97 3,26 0,41
Aug. 1999 0,86 0,40 3,82 0,76 0,46
Sep. 1999 0,87 0,48 3,34 0,32 3,43
Oct 1999 0,85 0,55 3,57 1,01 7,38
Nov 1999 0,85 0,41 3,80 7,15 2,95
Dec 1999 0,88 0,23 3,90 1,07 14,74
Jan 2000 0,86 0,65 4,13 3,34 5,16
Feb 2000 0,86 0,13 4,17 6,81 11,38
Mar 2000 0,88 0,20 3,49 5,46 1,69
Apr 2000 0,90 0,08 3,56 3,00 2,49

Average 0,87 3,77 3,22 5,01

Note:
Confidence factor (cf):  The real trade is with 95 pct.  likelihood within +/-cf of the predicted trade
MAPE:  mean absolute percent error relative to final figure

21. Looking at the different test results in table 3 many of the conclusions on the import models hold
also here.  The R2 value is still high – 0,87 in average, but the Chi squared is somewhat lower although not
alarmingly low.
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22. The quality measures indicate an improvement in the figures when using the Flash estimate
compared with the 10 weeks figures produced to day.

Conclusions and remaining work

23. There still remain some issues to be considered.  The problems in November with undershooting
caused by the delay in reports due to Christmas holidays could possibly be reduced or (hopefully)
eliminated by reducing the panel to companies that consistently report extremely early, i.e. before
Christmas.

24. Another improvement under consideration is to weight the trade of the panel to match the total
population’s distribution on sectors.  This way the sector dependent developments will be represented
proportionately correct in the panel.

25. The individual country models represent also possible improvements.  The panel could be
selected more precise and the panel could be adjusted to account for uneven distribution on different
variables.

26. The methodological costs of the Flash estimates are the larger uncertainty of the statistics
especially on the detailed level whereas on the aggregated level there seems to be at least no significant
reduction in quality.  The benefit is obviously the compliance with both the formal demands from the EU
institutions and the wishes from the users of the statistics and using the method with dynamic panels we
use only the available information and require no extra information from the reporting companies.

27. The use of the Flash Estimator will reduce the production time of the statistics by 4-5 weeks and
a comprehensive statistics will be disseminated approximately 6 weeks after reference month.

28. The Flash Estimator will only be used directly as basis for the estimations until the VAT figures
are available for the reference month, i.e. the first and second time the figures are included in the statistics.
Hereafter the traditional estimation system will be used.

29. From December 2000 the Flash Estimator will be in use, starting with the reference month
October 2000.


