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Preface

This report concludes the project Growth rate method for production of
rapid estimates of the Swedish foreign trade and presents development
work, evaluation and preparations for the implementation of the method.
The project was carried out during September 2004 — May 2005. The
implementation phase of the new method for production of rapid estimates
of the total monthly value of the Swedish foreign trade now continues.

The project has been financed by the EU with the funding from the
EDICOM 2004 budget.

This report has been produced by Anders Jader at the unit for Foreign
Trade and Anders Holmberg at the unit for Central Methodology.

Statistics Sweden, August 2005

Kaisa Ben Daher
Head of the Unit for Foreign Trade
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Summary

This report deals with the growth rate method developed for the produc-
tion of rapid estimates of the total monthly value of the Swedish foreign
trade. The report starts with a renewed description of the method. Further,
it is investigated what data is available in time for the production of rapid
estimates. It is found that already 19 days after the reference month a large
proportion of the value has already been reported. Estimates of the total
trade are then produced and compared to the estimates from the sample
based method and the first detailed statistics. It is found that for the second
rapid estimate the growth rate method produces better results but for the
first rapid estimate the sample based method seems to be somewhat better.
It is also found that the growth rate method seems to be less plagued by
negative bias than the sample based method. The reasons for the discre-
pancies between the estimates from the growth rate method and the first
detailed statistics are then investigated. Many of the identified reasons
were found to have large impact on the estimates. The work to make the
implementation of the new method possible is also described along with
solutions to some of the practical problems. The report ends with an in-
vestigation to find out whether Extrastat data can be used in order to im-
prove the estimates. The investigation was not fruitful.

For the reference months April, May and June 2005 estimates from the
growth rate method will be produced using the developed dunning pro-
cedures, editing techniques and other procedures used in real production.
The production will be performed in real time, i.e. between the 19:th and
the 25:th day after the reference month. At the time this report was
finalised the results from this test were not ready.
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1 Introduction

1.1 Background

In our earlier EDICOM 2 budget for 2002 an action on development of an
alternative method for advanced estimates was conducted and compared
with the current method. Comparisons suggested that the new method
could produce unbiased rapid estimates with fewer resources than the
current method and on speed as for the current method. The new method
was promising but the accuracy of the estimates from the method was
slightly worse than of the current method. We made a decision to wait
with the implementation of the new method and to continue with further
development, analysis and improvements of the drawbacks of the method.

1.2 Implementation timetable for the operation
The action was started 15 September 2004 and was finished 14 May 2005.

1.3 Objectives

The overall objective of this action is to provide good quality rapid esti-
mates of foreign trade statistics according to requirements of European
Union and national users. The estimates should be produced quickly and
have high quality. The objective of this project is to further develop the
alternative, new method in order to improve the accuracy and to imple-
ment the method in the production of rapid estimates as an integrated part
of Intrastat system.

List of tasks:

e Carry out comparisons of monthly rapid estimates between the current
method, the alternative method and data from the first publishing of
detailed results at least for 9 months

e Analyse discrepancies between these figures
e Improve the checking of data in the alternative method

¢ Investigate the possibilities to use Extrastat data in the alternative
method

e Investigate what changes in Intrastat system are needed for the imple-
mentation of the alternative method

e Carry out necessary changes in order to be able to integrate rapid esti-
mates in the Intrastat system

¢ Create new practical routines for the work with advanced estimates e.g.
for reminder actions and data checking

1.4 Human resources used

The work was carried out in Statistics Sweden by statisticians Anders
Holmberg and Anders Jader, IT-expert Pekka Koski and economist and
future user of the system Martin Fors. No sub-contracting was used.

Statistics Sweden 9
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1.5 Equipment and software

For the tests and evaluations the software SAS has been used. The produc-
tion system for implementation of the rapid estimates was developed
mainly in dbms SYBASE using Visual Basic but the editing and determi-
nation of important PSIs was developed in SAS.

1.6 Description of the operation
All the objectives of the projects were met. We have:

e Carried out comparisons of monthly rapid estimates between the
current method, the alternative method and data from the first
publishing of detailed results for 29 months

e Analysed the discrepancies between these figures theoretically and
empirically

e Improved as much as possible the checking in the alternative method

e Investigated the possibilities to use Extrastat data for estimates

e Investigated what changes in the Intrastat system were needed for the
implementation of the alternative method.

e Carried out necessary changes in order to be able to integrate rapid
estimates in the Intrastat system

e Created new practical routines for the work with advanced estimates
e.g. for reminder actions and data checking

This operation consisted of the continuation of the creation of a time series
data base containing Intrastat reports extracted from the ordinary Intrastat
production environment at a specific time during the month. Estimates
based on the extracted data were made and these were compared to the
total value published in the first detailed statistics. Reasons for discrepan-
cies between the two were identified theoretically and investigated
empirically. When the decision was taken to implement the new method
the work begun to investigate what changes were necessary in order to be
able to implement the new method. This was done through collaboration
between the operating personnel, IT-staff and statisticians. Methods and
routines for editing and reminder actions were developed. A part of the
action has also been devoted to the investigation whether Extrastat data
can be utilized to improve the method.

The results of the evaluations were the conclusion that the growth rate
method seems to produces better estimates that the sample based method
for the second rapid estimate. However, for the first rapid estimate 25 days
after the reference month the sample based method may produce better
results. It was also found that for all estimates the growth rate method is
less affected by negative bias than the sample based method. The work to
develop the computer system and the SAS applications necessary to pro-
duce rapid estimates according to the alternative method is more or less
finalised, but measures to improve the system might be needed.

Currently we are performing a more thorough test were the new method is
run in parallel with the sample based method. The test is performed to test
if the computer system and the practical routines are working well. The
test will also answer the question whether the new method performs well
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in a real production environment. Results from the test, which will be per-
formed for the reference months April 2005 to June 2005, are not ready yet.

The report starts in the next chapter with a revision of the theory behind
the proposed estimators. In chapter 3, the quality of the data in our time
series data base is evaluated and an evaluation of the performance of the
estimators is made. In this chapter the reasons for discrepancies between
the estimates and the first detailed statistics is also identified theoretically
and tested empirically. In chapter 4 the work performed in order to imple-
ment the new method is described. Chapter 5 is devoted to an investigation
to find out whether Extrastat data can be used to improve the estimates.

Statistics Sweden 11
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2 Arevision of the estimators

During the testing and evaluation of the growth rate method we have

found some shortcomings of the estimators proposed in the previous
EDICOM report. This is why a new description of the estimation procedure

is given in this section.

At the Foreign trade unit at Statistics Sweden the first results are published
approximately 25 days after the reference month (denoted t). These results

are called rapid estimates and include only the total value of trade broken
down by EU and non-EU trade. Two rapid estimates, henceforth abbre-

viated RE1 and RE2, are produced before the first detailed results are

published, henceforth abbreviated DET1 or only DET. The detailed results
are published about 70 days after the reference month and consist of a
complete breakdown on countries and commodities. The timetable for
production of foreign trade statistics at Statistics Sweden is illustrated in
Figure 1 below. The introduction of the growth rate method instead of the

sample survey method will not change the timetable of publication.

Figure 1

Timetable for the production of foreign trade statistics for a reference month

at Statistics Sweden

- t+1 t+2
t-1 t+3

| | | | >

| | | A A A | >
25 25™ 10™: Publication
Publication of Publication of of DET1 for
RE1 for month RE2 for month month t
t (and RE2 for t (and RE1 for
month t-1) month t+1)

The implication of this timetable is that when the first rapid estimate for a
reference month t is to be produced the detailed results for month t-2 are

already published. This is illustrated in figure 2 below. This means that the

total value from the detailed statistics can be used in the estimation of

aggregated results for month t and t-1.

12
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Figure 2
lllustration of the fact that the detailed statistics for month t-2 are published
before the publication of rapid estimates for month t and t-1

t-2 t-1 t
t+1
| | >
| |
25" : Publication

10": Publication of of rapid
detailed results for estimates for
month t-2 month t and t-1

The basic idea behind our new proposed method is to use the published
total value of the EU-trade for month t-2 as a base for estimates. To pro-
duce an estimate of the total trade of month t-1 this base is multiplied by an
estimate of the growth of the trade from month t-2 to month t-1 and to
produce an estimate of the total trade of month t the base is multiplied by
an estimate of the growth of the trade from month t-2 to month t.

The following sets can be defined:

The set of companies which have reported data for month 't" at the

time of publication of the first rapid estimates for month t, i.e. by the
25th of month t+1.

._; : The set of companies which have reported data for month ‘t-1" at the
time of publication of the first rapid estimates for month t, i.e. by the
25th of month t+1.

: The set of companies which have reported data for month ‘t-2” at the

time of publication of the detailed results for month t-2, i.e. by the
10th of month t+1."

Let U, = D! U D, denote the population of PSIs at month t. Our objective

is to estimate the total trade of the population for the two months t and t-1.
Hence, our main parameters are:

T, = z Y., Total trade for reference month t-1 (1)
ielU,_,
T, = Z V., Total trade for reference month t (2)
ieU,

' This definition is slightly different from the definition in the previous EDICOM report.
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where y;, and y;, ; are the arrival or dispatch values of the i:th PSI for
month t and t-1 respectively.

The values y;, and y;,; could be considered the “true” trade values of the

PSI. However, in practice the individual PSIs trade values may change over
time depending on when they are measured. It may be reasonable to use
the first detailed estimate as the target parameter. Another approach could
be to have the final detail figure, i.e. the figure published after the final re-
vision of a month, as the target parameter. We have chosen the first
approach.

Estimation procedures

When estimating the growth rate of trade from one period to another, the
ratio of the sum of the trade of the last month and the sum of the trade of
the first month is calculated. It is important to calculate the sums over the
same set of companies for the two periods. Otherwise the growth rates can
be affected by the fact that, in some months most reports are sent in early
and, in other months, most reports are delayed e.g. due to holidays. Thus,
the following sets of companies are also important:

A'=D/,ND, B =DND, ®

The first set, A', is used to estimate the growth rate from t-2 to t-1 and the

second set, B', is used to estimate the growth rate from t-2 to t.* The esti-
mators of the respective growth rates are:

zyit,t—l zyit,t

A jed A jeB'

gl - t g2 - t (4)
z Vit z Yiie2
icA' ieB'

Two relatively simple estimators are used to estimate the totals of equa-
tions (1) and (2). To estimate (1), i.e. to produce an RE2-estimate, we use
the following expression:

Zy;,m

E]:th—1 = DET,_, 'iEZA:[T:DETz—z ‘g )
ii=2
ied

This estimator uses the estimate of the growth rate g, and the first detailed
estimate for month t-2.°

* In our previous report we also considered a third set C'’ which was used to estimate the
growth rate from t-1 to t. Since the use of this set did not result in distinctly better estimates
we have decided to disregard this estimator for the moment. Further studies of this
estimator could be done in the future.

* This estimator is the same as the non-response adjusted estimator in the previous report
(see equation 13).

14 Statistics Sweden



Background Facts 2005:9 A revision of the estimators

To estimate (2) we have used the estimator E2, an estimator similar to E1,
using g, instead of g,:

>y,

E2=T' ZDEz_z'ﬁ:DEﬂ—z ‘&> (6)
-2
ieB'

The separate estimators used in the previous report are not studied in this
report. Neither is the estimation for countries and commodities studied.
Further studies of these estimators can be done in the future.
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3 Further evaluation of the method

In the report under the EDICOM 2 budget for 2002 estimates for the sample
survey method as well as for the new growth rate method were presented
and comparisons were made with the first published detailed statistics.
The estimates presented covered the period September 2002 to March 2003.
Based on these estimates and comparisons we did not feel confident
enough to implement the method in production. Further evaluations and
tests were deemed necessary. These will be presented in this report.

First we investigate what kind of data we have at our disposal to make the
estimates. Then estimates are calculated and finally the reasons for possible
under and over estimations are investigated.

3.1 Data quality

To be able to produce good estimates as early as 25 days after the reference
month we must have access to sufficient amount of data. This means that
companies representing a large part of the total value of the trade must
have sent in their reports.

As explained in the previous report we constructed a time series data base
with Intrastat data. This data was used to evaluate the amount of data re-
ceived and the quality thereof. The data was also used to make estimates of
the total trade and these were compared to the estimates from the sample
survey method and from the first detailed statistics. We have continued to
enlarge this data base by extracting reports from the Intrastat data base
every month. In the first report our estimates was based on data extracted
from the Intrastat data base on the 25:th of each month. Even if this was
sufficient as a first evaluation of the method, it was however somewhat
unrealistic. If the estimates are to be produced on the 25:th of the month we
also have to allow for a couple of days for editing, reminder actions and
publication work. That is why we, for the reference month October 2003
and onward, decided to extract data already after 19 days.

The decision to extract data already the 19:th day after the reference month
made the evaluation more realistic. In real production there would also be
a dunning procedure in which the most important PSIs would be reminded
if they hadn’t reported by the 19:th day. The most important PSIs are re-
minded in the sample based method which is used in real production. In
order to mimic an imagined real production we complemented our
extracted data with the largest missing PSIs reminded in the sample based
method. This procedure was also started for the reference month October
2003.

The estimates are based on sets of reporting units. In our first report these
sets of reporting units were formed by subsidiary reporting numbers. A
subsidiary reporting number can e.g. be one of several plants belonging to
a company. Starting for the reference month October 2003 we decided that
the estimates should be calculated on sets of VAT-numbers instead of on
sets of subsidiary reporting numbers. In that way changes in the way an
enterprise is divided into reporting numbers don’t affect the estimates. On

16 Statistics Sweden



Background Facts 2005:9 Further evaluation of the method

the other hand it becomes more important that all of the subsidiary
reporting numbers do come in with their reports. Otherwise the trade of
the enterprise is underestimated.

Let us first look at the number of PSIs in sets A and B for the different
months. These figures must be set in relation to the number of obliged PSIs.
The number of obliged PSIs decreased at the start of the year 2005. This can
be seen in Table 1. The decrease was due to the increase in threshold values
which took effect at the turn of the year. Before May 2004 the number of
obliged PSIs was somewhat lower than what is shown in Table 1 since by
then the ten new member states hadn’t entered the European Union.

Table 1

The number of obliged PSIs before and after the increases in thresholds
2004 2005

Arrivals 13 000 11 000

Dispatches 7 400 4900

In Appendix 1 figures describing the size of the sets A and B can be seen.
The sets A naturally contain a larger proportion of the PSIs then the sets B.
For both arrivals and dispatches the sets A includes about 70-80 per cent of
the PSIs. For arrivals the sets B contain from 30 per cent to 60 per cent of
the PSIs. The proportion for dispatches is slightly larger. The decrease in
the number of PSIs in the beginning of 2005 had a larger proportional effect
on dispatches than on arrivals and the effect seems to be larger on the sets
A than on the sets B. In fact the sets B for arrivals seem to have increased in
size.

The decision to extract data already 19 days after the reference month
seems to have had no effect on the sizes of the A sets but the B sets have
decreased in size. The change in definition of reporting units from sub-
sidiary reporting numbers to whole companies should not affect the sets A
and B by more than a maximum of 200 units for arrivals and a maximum of
100 units for dispatches.

In Appendix 2 the proportion of the total trade value that is included in the
sets A and B for the different months can be seen. For arrivals the sets A
normally include around 90 per cent of the value and for dispatches the
proportion is even higher. This gives good possibilities for high precision
in the estimates of the total trade for month t-1.

For arrivals the sets B normally includes 60-70 per cent of the total value of
the trade. For dispatches the proportion is a bit higher, 70-80 per cent. This
means that the conditions for high precision in the estimates are less
favourable for the reference month t than for the reference month t-1.
Furthermore, the conditions for good estimates are better for dispatches
than for arrivals. This is true for both reference month t and reference
month t-1.

The decision to extract data already 19 days after the reference month
seems to no have impact neither on the proportion of the value included in
sets A, nor on the proportion of the value included in the sets B. This
implies that no large companies are lost by extracting data already after 19
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days. This might be due to the fact that we complement the database with
the largest companies from the sample survey method.

In the next section estimation results based on this data are presented.

3.2 Estimation results

In appendix 3 graphs are presented illustrating the discrepancies between
the first detailed statistics and the respective estimates of the sample based
method and the growth rate method.’ The discrepancies are measured in
hundred million SEKs. As a comparison it can be noted that on the average
the value of the Swedish EU-trade is approximately 40 000 million SEK for
arrivals as well as for dispatches.’

In table 2 can be seen the number of months were the growth rate method
produced at least as good estimates as the sample based method. It can be
seen that the estimates of the growth rate method are at least as good more
than 50 per cent of the time for the estimates of t-1. For the estimates of
reference month t however, the estimates of the growth rate method are
inferior more than 50 per cent of the time.

Table 2
Performance of the growth rate method compared to the sample based
method

Arrivals Dispatches

Number of Total number Number of Total number
estimates of month estimates of month
were the growth estimated were the growth estimated

rate method are rate method are

at least as good at least as good
Estimates for t-1 17 29 16 29
Estimates for t 11 29 13 29

The mean discrepancy is shown in table 3 for the sample based method as
well as for the growth rate method. All the mean discrepancies are
negative. That indicates that the rapid estimators seem to underestimate
the total trade. However, in all cases the growth rate method has smaller
mean discrepancy than the sample based method. This indicates that the
negative bias is smaller for the growth rate method.

* The discrepancies for the sample based method for the RE1 for May 2004 and the RE2 for
April 2004 is not shown due to issues concerning the EU-enlargement.

*1SEK~0.11 EUR
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Table 3
Mean discrepancies for the sample based method and the growth rate
method

Arrivals Dispatches
Sample based Growth rate  Sample based Growth rate
method method method method
Estimates for t-1 -0.38 -0.02 -0.24 -0.09
Estimates for t -0.67 -0.58 -0.48 -0.24

Table 4 shows the standard error of the discrepancies. The growth rate
method has a smaller variation in the discrepancies when it comes to the
estimation of reference moth t-1. However, for the estimation of reference
month t the growth rate method has larger variation in the discrepancies.

Table 4
Standard deviation for the discrepancies for the sample based method and
the growth rate method

Arrivals Dispatches
Sample based Growth rate  Sample based Growth rate
method method method method
Estimates for t-1 0.78 0.51 0.60 0.48
Estimates for t 0.72 0.95 0.64 0.77

To summarise, for the estimation of reference month t-1 the growth rate
method seems to be superior. In more than half of the months it gives
equally good or better estimates than the sample based method. The bias of
the estimator and the variation in the errors seem to be smaller.

For the estimation of reference month t the sample based method might be

more favourable. In more than half of the times it produces better estimates
than the growth rate method. The variation in the errors is also smaller but

on the other hand the negative bias seems to be larger for the sample based
method than for the growth rate method.

For the reference months April, May and June 2005 the growth rate method
will be tested in a real production environment. Estimates from the growth
rate method will be produced using the developed dunning procedures,
editing techniques and other procedures used in real production. The pro-
duction will be performed in real time, i.e. between the 19:th and the 25:th
day after the reference month. At the time this report was finalised the re-
sults from this test was not ready. Our hope however, is that the estimates
from the test will be somewhat better than our earlier estimates using the
growth rate method.

In the next section the possible reasons for the discrepancies between the
rapid estimates and the detailed statistics will be examined.
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3.3 Reasons for discrepancies

There can be several reasons why the estimates differ from the target, i.e.
from the first detailed statistics. We have identified 5 major reasons:

1) The reported data is not representative of the whole trade
2) Measurement errors

3) The compensation for non-response and below threshold trade in the
detailed statistics

4) Presence of vessels and aircraft
5) Intra-SAD transactions

They will all be discussed in this section.

3.3.1 The reported data is not representative of the whole trade
The PSIs that send in their data early might be different from the rest of the
total population of PSIs. PSIs having had little trade one month may
require little time for the completion of their report. Because of that the
may be the ones sending in their reports early. PSIs having had unusually
large trade one month may on the other hand require more time to
complete their report and their report will be sent in later. This would
cause an underestimation of the trade. The growth rate method has some
problem with negative bias for the estimation of reference month t. It is
hard to see how to avoid this in the growth rate method.

Apart from selection bias, the fact that not all PSIs have reported their data
at the time of publication will also cause variance. This variance can be
estimated. In appendix 4 it is showed that our growth rate estimator can be
seen as a calibration estimator. It is also argued that since all PSIs above the
cut-off threshold are obliged to report, the sample design used to estimate
the growth rates can be regarded as a census. At least by the time rapid
estimates are produced there will however be some non-response. Thus,
since the sampling variance is zero, the whole variance of our estimator
can be attributed to variance from non-response. In appendix 4 it is
showed that the variance of our estimator can then be estimated by the
following expression:

V(T) =Y dv, (v, = De; %
where, d, =1 v, = DE]Lz/ZByl.,H and

~ Vi .
€ =V~ Yive2 = Vi = 82Vii2
ZB i1=2

This variance estimator is theoretically justified and it is easy to compute.
Most of its components are derived in other parts of the production

process, e.g. in principle the V; is the inverse of the proportion of the value
included in set B seen in tables 2 and 4 of Appendix 2.

Calculations from our database (on the months January 2005 and February
2005) suggest that the square root of the above variance estimator (the

estimated standard error of f"t ) varies between 674 — 717 MSEK for arrivals
and 671 — 751 MSEK for dispatches. These numbers are in the range of the
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margin of error we expect of the growth rate method and they indicate that
the variance estimator appear to work reasonably well.

3.3.2 Measurement errors
First we investigate how measurement errors affect the estimates. For this
purpose we need some notation.

The estimation formula for the estimation of reference month t can be
written as below:

@ (8)
ZB Yies

where T," is the estimate when the measurements are affected by measure-

T, = DET, ,-

t
ment errors. The values for t-2, y, ,, are edited since they have been pub-

lished as a part of the detailed statistics. The values for reference month t,
on the other hand, are affected by measurement errors. In the formula

above y, is the reported value including measurement errors. Examples of
reasons for measurement errors are e.g. the following:

e One or more subsidiary reporting numbers are missing
e The value of an individual observation has been incorrectly recorded

e Mistakes have been made by the PSI during the completion of the
questionnaire (electronic questionnaire or paper questionnaire.)

Let’s asume that yt* can be divided into two parts; the correct value y,,

and a measurement error ¢&,. Le.:

Vi =yte )
The estimation formula then becomes:
.\ +e& +) ¢
T, :DETM.M:DETM.ZB% B!

ZB Vo2 ZB Yoz

& . DET
DET,_z-@+DETH'L=T,+—H- L& (10)
ZB Yiz ZB Yiez ZB Yi-z

where ft is the estimate that would result if no measurement errors where

present. Thus, the effect of the measurement errors on the estimate can be
divided into to parts: One factor determined by the size of DET,_, in rela-
tion to ZB V.., and one factor consisting of the sum of all measurement

errors in the set B. The first factor is determined mainly by the size of the
set B measured in value. This factor will decrease if the set B is increased.
The set B is increased if more reports are sent in for month t. Thus an
efficient dunning procedure should be set in place.

In addition to an efficient dunning procedure one should also make sure
that the sum of the measurement errors, Q. &, ,is as small as possible. It is

obvious that negative and positive measurement errors will cancel each
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other out. In addition, it can be concluded that it is the size of the absolute
error measured in value that determines the impact of the measurement
error on the estimate, not the measurement error as a fraction of the value
t-2 or anything similar.

How large the sum of the measurement errors has been historically can be
evaluated from our time series data base. As previously stated, for arrivals

the sum Z »YVi—2 isnormally 60-70 per cent of DET,_,. During the period

September 2002 to June 2004 the fraction varied between 57 per cent and 74
per cent with a mean of 67 per cent. That would entail a factor between
1.75 and 1.35 with a mean of 1.49. For dispatches the fraction varied
between 66 per cent and 86 per cent with a mean of 77 per cent. This leads
to a factor between 1.52 and 1.16 with a mean of 1.30. In the figures below
can be seen the measurement error part of (10) depending on the number
of incorrect total values by PSI that is corrected. The graphs are constructed
under the assumption that the errors are corrected in order of size. The
maximal factors have been used in order to get an upper bound for the
effect of the measurement errors.

Figure 3a Figure 3b

The effect of the measurement errors on the The effect of the measurement errors on the
estimate depending on the number of corrected estimate depending on the number of corrected
errors. Values in million SEK. Arrival data for errors. Values in million SEK. Dispatch data for
August 2004 August 2004
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The published total trade values are given in thousands of millions of SEK
with a precision of one decimal. This means that if the measurement errors
are to have no noticeable effect on the estimates the total measurement
error must be smaller than 50 million SEK. This is accomplished after about
50 corrections for arrivals and after about 20 corrections for dispatches.

In figure 3 the individual measurement errors, ¢,, are recorded by sub-

sidiary reporting number. This implies that the effect of a missing report
from one out of several subsidiary reporting numbers cannot be seen here.

To investigate whether August 2004 was a special month data for October
2004 are presented below.
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Figure 4a Figure 4b

The effect of the measurement errors on the The effect of the measurement errors on the
estimate depending on the number of corrected estimate depending on the number of corrected
errors. Values in million SEK. Arrival data for errors. Values in million SEK. Dispatch data for
October 2004 October 2004
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For the reference month October about 70 corrections are required for arri-
vals and 20 corrections for dispatches. This means that approximately the
same number of corrections are required for both August and October.

.
As can be seen from the graphs the measurement errors ¢, =y, —y, are

most often negative. This means that for most of the PSIs the unedited
value is smaller than the edited value.’ This is true even though the eva-
luation is performed on the level of the subsidiary reporting number. The
increases in invoiced values are thus not a result of extra subsidiary
reporting numbers coming in with their report. Instead the individual
subsidiary reporting number has made a supplement to their report or has
written a too small invoiced value on their report. The individual terms in

the sum ZB g, don’t seem to cancel each other out. Most of them have the
same sign.

The smallest correction that needs to be found in order for the total
measurement error to be below 50 million SEK is very small. In the graphs
below can be seen the magnitude of the smallest correction needed. We
have demonstrated that in August 70 corrections were necessary for arri-
vals and 20 corrections were necessary for dispatches. By locating these
respective numbers on the horizontal axes it can be seen in the graphs that
for arrivals corrections as small as 1 million SEK are required in order for
the total measurement error to be below 50 million SEK. For dispatches all
errors larger than 6.2 million SEK needs to be corrected. The results for
October are similar.

* Previous experiences from the unit price checking has showed that when it comes to
corrections for individual observations (lines) the editing most often makes the invoiced
values higher. On the other hand the corrections that make the invoiced value smaller are
often very large corrections.
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Figure 5a Figure 5b
The sizes of the individual measurement errors. The sizes of the individual measurement errors.
Arrival data in millions of SEK for August Dispatch data In millions of SEK for August
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From figure 3 and figure 4 it is obvious that there exist many small
measurement errors that together give a large measurement error. Instead
of chasing all these small measurement errors it might be better to have a
general compensation for them. The estimation formula would then be as

follows:
DV

? ZByt—Z

where K can be e.g. 100 million SEK for arrivals and e.g. 50 million SEK for
dispatches. Whether this compensation is beneficial must be investigated
further before it can be implemented.

T" = DET, +K (11)

Now that we have investigated what kind of errors should be corrected in
order to get good results we turn the attention to the question whether we
found these errors in our evaluation. When we produced estimates for the
evaluation of the growth rate method we edited the data according to a
method that will be described later in this report. The question is whether
we found the important errors by using this method.

The question might seem easy to respond to. The problem is that the Intra-
stat database is constantly changing. Even after the publication of the first
detailed results a lot of changes occur. A report might be transferred to
another PSI due to a merger or an organizational change. This actually
means that some PSIs in the set B will no longer be included in the set.
Another problem is that supplementary reports will be sent in after the
publication of the first detailed results. It may be difficult afterwards to
know the reason for the changed total value and it may even be difficult to
know when the change occurred. In our time series data base we have not
included the data by PSI that is used for the detailed publication. If this
data were included in the time series data base the evaluation would be
facilitated.
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After all it can be found that for the first rapid estimate for arrivals for
August 2004 the editing missed a 36 million SEK error occurring since one
of the subsidiary reporting numbers was missing for a PSI. Furthermore a
25 million error was missed since one PSI that had reported 92 million had
their report changed to 67 million. The reason for this change is now
unclear. Several errors of almost the same magnitude exist. Most remaining
errors seem to be negative, i.e. the edited value is lager than the unedited.
For dispatches for august 2004 e.g. a nil-report was changed to 36 million
SEK. A couple of almost as high errors exist and a lot of small negative
errors. It is thus clear that measurement errors will have a fully noticeable
effect on the estimates.

When looking at the measurement errors for October it can be found that
one PSI supplemented its report by 94 million SEK during the time
between the first rapid estimate and the first detailed statistics. The value
before the supplementary report was sent in was 560 million SEK and the
value after was 654 million SEK. This change was probably difficult to
anticipate. According to what has been said previously it can be estimated
that this single error would affect the estimate by approximately 140
million SEK. A couple of errors of around 20 million SEK was not corrected
either. For dispatches a couple of large errors exist as well but the reason
for them is unclear.

To conclude, measurement errors can have a significant effect on the
estimates. But due to the constantly changing Intrastat database the exact
effect of the errors can be difficult to assess however. If the time series data
base were expanded to include the data used at the exact moment of
publication the possibilities for evaluation would be improved.

3.3.3 The compensation for non-response and below threshold
trade in the detailed statistics
As previously mentioned the total sum of trade from the detailed statistics
for reference month t-2 is used as a basis for the rapid estimates. This sum
is not simply the sum of received reports. A couple of percent of the total
trade value consists of estimated trade values due to non responding enter-
prises and trade of the enterprises below the threshold. If the growth rate
of the trade of these enterprises differ from the growth rate of the rest of
the enterprises the result will be biased estimates. Another reason for bias
might be that the trade of these enterprises is incorrectly estimated in the
detailed statistics. These issues will not be investigated further in this
report.

3.3.4 Presence of vessels and aircraft

Now and then a large vessel or a large aircraft is recorded in the statistics.
These are often of a value of a couple of hundred million SEK. Thus, these
transactions have a considerable impact on the total value of trade. These
transactions are collected by a special survey and they are treated some-
what differently from the other Intrastat transactions. Even if this is not
always the case, these transactions are typically reported by PSIs that nor-
mally has no other trade. That means that these PSIs are seldom included
in the set A or set B. Thus the vessels and aircraft will have no influence on
the growth rate. Sometimes the vessels and aircraft are recorded in time for
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the publication of the first detailed statistics. That means that they are
included in the base which is then multiplied by the growth rate. This is
however not satisfactory since there may be no aircraft or vessels for the
reference months t and t-1.

The preferred estimation formula for reference month t is the following;:

=D, DY (12)

t -2 t2
ZyIZ

where VA denotes the value of vessels and aircraft. The trade values y,

and y, , should then be measured without the vessels and aircraft. The
corresponding formula for reference month t-1 is:

T_,=(D,, Z Ye +VA,_, (13)

t-2 t2 Zy,;

If V4, and V4, , is not known by the time of publication it might be pos-

sible to make an informed estimate of the value.

The number of vessel and aircraft transactions over 30 million SEK was
three for the year 2002, 21 for 2003, ten for 2004 and during 2005 five
transactions has been reported so far. For the reference months September
2004 to February 2005 the above formula was used for the estimation. For
this time period there were 2 vessels or aircraft for arrivals and 1 for dis-
patches. For most months the estimates get better by the use of the above
formula but for some months the estimates actually get worse. Theore-
tically though, the formula should produce better results. The deterioration
of some estimates is probably due to other problems which should be dealt
with by use of other measures. It can be concluded after all that the aircraft
and vessels have a large impact on the estimates.

3.3.5 Intra-SAD

Some transactions concerning the EU-trade are not reported to Statistics
Sweden but to the Swedish Customs. These transactions are then added to
the ordinary Intrastat transactions at the time of publication of the detailed
statistics. The transactions are also added to the estimates from the sample
survey method. They are thus not included in the trade values of the indi-
vidual PSIs used in the estimation, i.e. y,, y,_, and y, , are all measured

without the Intra-SAD transactions. That means that the transactions do
not affect the estimates of the growth rates.

We think the Intra-SAD transactions are reported very soon after the refe-
rence month, which at least is the case for all the other transactions
reported to the Customs, and that these values are not revised to a large
extent. Therefore there is no need to estimate this part of the trade and it
can be considered a known constant. Thus we can use the following
estimation formulae:

26 Statistics Sweden



Background Facts 2005:9

Further evaluation of the method

DV

T =(D,, -84D, ,)- +SAD, (14)
z yt 2
fz—] = (Dz—z _SADz 2 Z Vel SADt—] (15)

Z%z

where SAD represents the sum of the value of the Intra-SAD transactions
for the respective months.

In the graph below can be seen the value of the Intra-SAD transactions
over time.” The dispatches seem to be quite stable over time while the
arrivals seem to vary a lot. That indicates that the estimates could be im-
proved for arrivals by the use of the formulae above. In our estimates for
September 2004 to February 2005 we have used the above formulae. We
have found that for arrivals, the use of the formulae has an impact on the
estimates but for dispatches the impact is negligible.

Figure 6
The value of the Intra-SAD transactions over time
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" Information about Intra-SAD transactions for the year 2002 is not available.
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4 The implementation

In September 2004, based on the results of the estimates until June 2004, it
was decided to implement the growth rate method in production. This
chapter will describe the work that has been done to make that possible.

4.1 The data model

Several demands were put forward on the design of the new data system.
These were made by the statistician, the computer specialist and the
personnel that will be the users of the system. The following are examples
of demands on the new system. It should be...

1) Integrated into the ordinary Intrastat computer system
2) Easy to work with

3) Designed so that evaluations and continuous quality improvement is
possible

4) Designed for the production of best possible estimates
5) Designed not to be overly complicated to implement

It was realized after some time that some of these demands were
somewhat in conflict with each other.

It was realized that Intrastat reports by PSI had to be extracted from the
ordinary Intrastat production tables to separate tables used only for the
production of rapid estimates. To allow for editing and other steps of
production the extraction of reports had to be done a couple of days before
publication, normally around the 19th day after the reference months.
However it was found that from the 19th day until the day of publication
(the 25th day) large changes occurred in the ordinary Intrastat production
system. The values of the reports already sent in changed due to supple-
ments and editing. Our aim was at first to in some way take these changes
into account in order to get better estimates. This was supposed to be done
by using a second extraction of reports after about 23 days. This turned out
to be very complicated logically and computer technically since changes
would also have been made in the already extracted data. In that sense
point 4 above was in conflict with point 5 and probably also point 2. It was
decided that the second extraction of data around the 23rd day after the
reference month would only be used to complement with PSIs that had not
yet sent in their reports.

The demand that the system should be designed so that evaluations and
continuous quality improvement is possible also complicated the imple-
mentation somewhat and some compromises had to be made. However,
the following attributes have been implemented to the new system: (i) It is
possible to follow up what reports where sent in by the 19th day as well
as the values of those reports. (ii) It is possible to see what values were
changed or added during the production as well as the reason for the
changes and additions, e.g. changes due to editing or additions due to the
dunning procedure. (iii) It is possible to see what values were added
during the second extraction (by day 23). Thus the possibilities for ex post
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evaluations are quite good. It requires however some extra effort by the
operating personnel so it is somewhat in conflict with point 2 above.

The advantage of the integration of the system for rapid estimates into the
ordinary Intrastat system is that the same register of PSIs can be used in the
two sub-systems. If there are any disadvantages to this - e.g. that large
changes in the register might be made between the 19:th and the 25:th day
after the reference month - is not clear.

4.2 The important PSls and the dunning procedure

In the sample survey method for production of rapid estimates it is ob-
vious which PSIs need to be part of the dunning procedure; it is the PSIs in
the sample which has not reported data for the reference months. In the
growth rate method however we are potentially using all the PSIs and thus
it becomes impossible to remind all of them. Criteria have to be developed
for the selection of the most important PSIs that should be included in the
dunning procedure. These PSIs should be the ones having the largest
potential impact on the estimate of the growth rate. PSIs having large im-
pact on the estimates of the growth rate are PSIs with large trade but they
should also have a variation in the trade that is different from the bulk of
the trade value.

A SAS application has been developed that estimates the total trade for
each of the previous 12 months using the growth rate method. Each month
is estimated several times. Each time one of the PSIs is excluded from the
estimation and the effect of the exclusion is measured. In that way it is
possible to see how much each PSI historically has affected the estimates of
the growth rates. The PSIs can actually by ranked according to the impact
they have had historically on the estimates. We have decided to apply the
dunning procedure to those of the 500 PSIs with the highest rank that has
not reported. Arrivals and dispatches are treated separately. Thus we make
sure to receive reports from 500 most important arrival-PSI and 500 most
important dispatch-PSI.

It is interesting to evaluate if our approach differ from a simple use of the
500 largest PSIs in terms of yearly trade value. For the reference month
May 2005 it was found that for arrivals 344 PSIs are among the 500 most
important according to both methods. For dispatches 355 PSIs are among
the 500 most important PSIs according to both methods. Thus, the two
methods yield similar results but some differences exit.

4.3 The editing

An efficient editing system has proven very difficult to construct. The total
values of the PSIs vary very much between the months. It is thus very diffi-
cult to forecast the total value of trade of the PSI. Our experience is that a
trade value that seems completely unreasonable compared to the previous
trade of the PSI may often, or even most of the time, turn out to be correct.
On the other hand a trade value that seems to be in perfect agreement with
the previous reporting of the PSI may turn out to be in error. It may be
recommended that personal contact should be made each month with
reporters from the largest PSI to discuss the report. This should be made
regardless of whether the total value seems unreasonable or not.
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An editing system was however constructed in order to detect the largest
and most unreasonable errors. The system tries to estimate the total value
of each PSI by the mean of the total values for the previous four months.
The discrepancy in SEK between the reported value and the estimated
value is then computed along with the discrepancy in percent from the
estimated value. These two measures can be considered to be the impact of
the potential error on the estimate and the degree of suspicion respectively.
All PSI with a potential error larger than 50 million SEK is then flagged for
investigation. In addition, PSIs with potential errors smaller than 50
million SEK is flagged for investigation if the value is highly suspicious.
The smaller the potential impact is, the larger is the suspicion required for
the PSI to be flagged for investigation.

Including the two reference months and both arrivals and dispatches,
about 300 to 400 PSIs are flagged for investigation each production month.
Unfortunately this system yields a hit-rate of only a couple of percent. We
have elaborated with different editing systems but no distinctly better
results are achieved. Our hope of finding a better system is small
considering the variation that exits in the data.
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5 Possibilities to use Extrastat data
to improve estimation

Since more or less complete Extrastat (non EU trade) data is available by
the time of the publication of RE1, we decided to look at the possibilities to
use Extrastat data to improve the Intrastat estimates. The simple idea why
this might work for the growth rate method is that the Extrastat and Intra-
stat trade should have a similar development pattern over time. In other
words, we could be able to adjust the growth rate estimates in Intrastat
with the aid of information about the observed growth rate in Extrastat.
Unfortunately, this idea has not yet been fruitful. Nevertheless, to explain
why, we report some of our findings below.

A study has been done of the connection between the Intrastat and the
Extrastat. Two time series for both flows have been established, one for the
tirst published detailed statistic, both EU and non EU trade, and one for the
tirst rapid estimate of the alternative method for both EU and non EU-
trade. The time series cover the period September 2002 to February 2005."
To compare the Extrastat trade with the development in Intrastat trade, we
calculated the growth rate (t-2 to t) of the two, for the detailed statistics
(‘true growth rates’) as well as for first rapid estimates. The correlations
between Intrastat and Extrastat growth rates are given in the table below.

Table 5
The Correlation between Extrastat and Intrastat growth rates in the detailed
and rapid estimates

Flow Data series Correlation of Extrastat and Intrastat growth rates
Import Detailed statistics 0.81
Export Detailed statistics 0.92
Import First rapid estimate 0.64
Export First rapid estimate 0.76

These results show that the correlation of growth rate factors between EU
trade and non EU trade is quite high, especially the correlation on the
export side. However, the variability in the growth rate estimates (espe-
cially for imports) seems a bit too high to be really useful in the sense of
improving the growth rate estimates. This can be observed in the following
graphs. (For sake of space and since the point is made anyway, we choose
only to show the graph on export. The variability in the import data series
is even worse than it is for the export.)

A smaller deviation between true growth rates (denoted G, ) and the esti-

mates g, is an improvement of the growth rate estimates in RE1. If we plot
the difference between growth rates in Intrastat and Extrastat (denoted

* The values for May and June 2004 have been deleted due to the EU-enlargement in May
2004, which caused a structural change in the content of the Extrastat and Intrastat series.
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Diff (g,,g,..)) against this deviation, we get an illustration of the possi-

bilities to use models of Extrastat data to make the deviation of éz and G,

smaller. For exports this is given in the scatterplot in Figures 7 below.

Figure 7

Plot of the error in growth rate estimates ¢, against the difference between
Extrastat and Intrastat growth rates Diff (g,,g,,.), (Nov 02 - Feb 05),
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Although the plots reveal that the two variables covary, and have a
seemingly linear relationship they also reveal that the variability is large.
Our present interpretation is that the relationships between Intrastat and
Extrastat growth rates are not strong enough to make valuable contribu-
tions to our estimates. At present, the Extrastat growth rates will only be
used as an supplementary comparison check before final publishing is

made.
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Appendix

Appendix 2

Table 1

The proportion of the value included in set A. Arrivals
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Table 3

The proportion of the value included in set A. Dispatches
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Appendix 3

Table 1

Reference month t. Arrivals. Discrepancy between the first detailed estimate
and the respective estimates from the sample based method and the growth
rate method

2,0
M
1,5
|
|
1,0
M N
M M
0,5 N
M M
i N N
w T T T A T
c ™ N M :
2 N Y N | EM
= M ™ W el
£ M M A N N
S M M )

S -1,0 N Y BN
2 N y N y
15 \ N N

, N N A
N u N
2,0 N N
2,5
-3,0 T
als|3|8|s|8|s|a|Z|S|3|2|s|c|3|8|&|S|&]|slz]|8|2|2s|28l3]|8]5]8
%OZQ—Au_§<§ﬂ_’<$ozQﬂu_§<§g%<w020ﬂu_
2002 2003 2004 2005
Month
‘@ Discrepancy Sample based ™ Discrepancy Growth Rate ‘
Table 2

Reference month t. Dispatches. Discrepancy between the first detailed
estimate and the respective estimates from the sample based method and the
growth rate method

2,0
1,5
1,0
l N
M My
M My
x N N M
“ T T TERT
2 | % \ o
2 o
= N i
£ o E
S |
S B o
- o
™
-2,0
-2,5
alolzlelslelslalls|z|2alclzlelslels]lale|>2ac]2le]ls]e
glolz| &8 21=|<|2[3[2)=2]g|o[2|8]|8]|L]|=|<|2]|5]|3]|=|8|°o|2]|&(S5]L
2002 2003 2004 2005
month

‘E Discrepancy Sample based 3 Discrepancy Growth Rate ‘

38 Statistics Sweden



Background Facts 2005:9

Appendix

Table 3

Reference month t-1. Arrivals. Discrepancy between the first detailed
estimate and the respective estimates from the sample based method and the
growth rate method
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Appendix 4 — Estimation of the
uncertainty in the rapid estimates

As shown in section 3.3, there are a number of possible sources of the
discrepancy between the detailed estimates and the rapid estimates. In
section 3.3.1 we briefly mentioned selection bias. This selection bias in the
rapid estimates of the growth rate method is due to nonresponse at the
time of production of RE1 and RE2. In this appendix we discuss a way in
which we can monitor and estimate the monthly variance due to the non-
response. The framework below is also applicable to other estimators than
El and E2 (e.g. in breakdowns or in connection with estimators using other
auxiliary data). It is intended to be implemented as a quality indicator both
during production and to the users. To provide a background we first
briefly present some general theory on calibration.

The Calibration Estimator

In sampling applications there are two main ways of handling non-
response, reweighting and imputation. Use of calibration and calibration
estimators is a popular and efficient reweighting method often used in
official statistics. It is done in one computational step and has nice statis-
tical properties such as, a possible reduction of nonresponse bias, a small
estimator variance and consistency.

The calibration approach and a calibration estimator can be described as

follows: Let T, = z v, denote the unknown target parameter of a

ieU
population U, i.e. the total of the study variable. Moreover, suppose we
have a vector of auxiliary variables X, with known values for all units

i e U,i.e. we know the vector total T, = Zx” . Generally, the calibration
ieU
estimator of the total 7, is defined by

t
Tcal,t = zwityit
where r is the set of responding units i in a samples and w, =d,v, are
calibration weights of every unit i € . The weights w, are computed to
satisfy the calibration equation
Zdivixi = in =T,

ier ieU

with d; being the inverse of the sample inclusion probability of unit i and

!

-1
v, :1+ci[ZXi —Zdixij (Zdicixlx;j X, forier.

ieU ier ier
The calibrated weights w, = d,v, are derived by minimizing a distance

function between d; and w;, details can be found in e.g. Sdrndal and

Estevao (2000). (The factor c, is specified by the statistician and is included
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here for generality reasons.) The weights w, will ensure that estimates
computed on the response set r are consistent with the known x-totals in
the population, T, .

The growth rate estimator as a calibration estimator

For both flows (arrivals and dispatches) the monthly Intrastat data collec-
tion is designed as a complete enumeration (census) of all obliged PSIs
above the cut-off threshold. Hence, all PSIs above the threshold are obliged
to report their Intrastat trade. However, at the time when early estimates
are computed all PSIs have note yet reported. To estimate the monthly total

trade value 7, a suggested estimator of RE1 is (this is equivalent to
expression 6 in section 2).

_z y 2 ,Ezgy” Zy”
- Z 1t2 t7 zylt2

ieB'

Basically, this is a ratio estimator, where the estimated total trade value
from reference month t-2 is adjusted with a growth rate factor. The set

B' =r contains the PSIs responding to both reference month t as well as
t-2.

In the estimator above the y-values at t-2 play the role of the auxiliary
variable, i.e. at time t these values J;, , are (more or less) known. Hence,

— 1
by inserting ¥, , for x,, ' Amz and d;, =1 (since all units are

obliged to report) in the expression for V; we get,

1 -1
" I Vi ( Z Vie-2 ™ Zyl}fﬁ ](Z yi,tzj Yii-2
- eV, ier icr
fori
ZyltZ/zyi’tz OI'ZEI”

ielU,_, ier

Rewriting our estimator as 7; = Z dv.y, = Z W, Y, =1, , we see that it is

ier ier

ier

a calibration estimator with the weights w, = Z Viia / Z Y., satisfying

ieU,_,
the calibration equation Zd ViViia = Z Viea =

ier ieU,_,

It is well known that if the calibration estimator is to have a small non-
response bias and a small variance, it depends on the strength of the

auxiliary variable. In our case with the growth rate method, y, ,; must be

considered strong, having a high correlation with y,. Other alternative

estimators can also be written as special cases of the calibration estimator.
And another use of this framework is that it enables us to apply the results
of the calibration estimator to derive an estimator of the error. Although
not necessary for E1 variance estimates of the calibration estimator can be
computed using specialized variance estimation software e.g. CLAN.
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To estimate the uncertainty of the growth rate estimators we may in a
given month use expressions given in the next section.

A variance estimator of the growth rate estimators

To describe the technical details how to estimate the variance of the calibra-
tion estimator would be to go too far in this report. However, we will give
a short introduction to the general idea, which is based on the presentation
in Lundstrom and Sarndal (2001) section 6.4.

Generally the variance estimator suggested consists of two components, a
sampling component and a nonresponse component V(7,,;,) =V, + V.

In our case, with a complete enumeration of U,, only V, , matters since

Vs will be zero. The proposed variance estimator is then

V(T)=> dv,(v,~De]

ier

where, d, =1, v, = Zyi,,_z /Zyi,t—Z and

ieU,_, ier

_ ier yit _ ~
€ =Yy~ Vier = Vie = 82Vii2
Zier i1=2

How well this variance estimator works in our practice is yet to be fully
investigated. It is however theoretically justified and it is easy to compute.
Most of its components are derived in other parts of the production

process, e.g. in principle the v, is the inverse of the proportion of the value
included in set B seen in tables 2 and 4 of Appendix 2.
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