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1. The neeting was held from 14 to 17 Cctober 1997 in Prague, Czech Republic.
It was hosted by the Czech Statistical Office. It was attended by participants

from Austria, Canada, Croatia, Czech Republic, Denmark, France, Hungary, Ireland,
Israel, Italy, Latvia, Lithuania, the Netherlands, Norway, Poland, Sl ovakia,

Sl oveni a, Spain, Sweden, United Kingdom United States and Eurostat.

2. The wel com ng address was delivered by M. Sujan, Vice-President of the
Czech Statistical Ofice.

3. The provi sional agenda was adopt ed.
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4, The foll owi ng substantive topics were discussed at the neeting:

(a) Designing a conplete editing strategy;

(b) Organi zational issues related to the inplenmentation of data editing
met hods.

(c) Eval uation and nonitoring of the editing process;

(d) Nati onal reports;

(e) Panel di scussion on evaluation of data editing.

5. The di scussi on was based on papers and denonstrations prepared by Austri a,
Canada, Czech Republic, Dennmark, France, Israel, Italy, Lithuania, the

Net her | ands, Norway, Sl ovakia, Slovenia, Spain, Sweden, United Kingdom United
States, Eurostat and UN ECE Secretari at.

6. M. John Kovar (Canada) was elected Chair. M. Gulio Barcaroli (ltaly),
Leopol d Granqui st (Sweden) and Bill Wnkler (USA) were el ected Vice-Chairs.

7. The Work Session recommended that the Conference convene a future Work
Session on statistical data editing in 1998/99 and that the following itens
shoul d be on the agenda:

(i) measuring the inpact of editing in various phases of statistical survey
processi ng;

(ii) ogeneralized software packages for statistical data editing, their
eval uati on;

(iii) new nethodol ogi cal and technol ogi cal devel opnents in statistical data
editing;

8. The ot her concl usi ons which the participants reached at the neeting on the
substantive items of the agenda are sunmarised (in English only) in the Annex.
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ANNEX
O her concl usions reached at the work session
on the substantive itens of the agenda
A. Designing a conplete editing strategy
1. Present ati ons considered under this agenda item denponstrated a genera

trend to combine different data editing and inputation nmethods with the conmon
aimto achieve savings in tine and cost while inproving the overall data quality.
The design of data editing strategies in various statistical applications was

di scussed (e.g. in dempgraphics, agriculture, business surveys, enterprise and
foreign trade statistics).

2. The di scussi on showed that the aimof editing is not only to detect and
correct errors but also to nonitor the quality of the different phases of survey
processing and to give indication for renmoving the causes of errors. |In order to
i ntroduce this approach in practice, two main issues were di scussed:

met hodol ogi cal aspects and inpl enentati on aspects.

3. Concerni ng the met hodol ogi cal viewpoint, the Wrk Session noted that many
edit procedures involve outlier detection and correction, and can be efficient in
i mproving the quality of aggregates. However, there can also be erroneous data
inside the distribution of variables (so-called inliers). Those can be caused by
systematic errors or can arise when data are nerged fromdifferent sources. In
the case of many inliers, statistical analysis of mcrodata can be seriously
affected. One way to handle this problemcould be the use of auxiliary data that
allows to apply outlier-detection nethods.

4, The Work Session also highlighted the use of graphical methods because of
their capabilities to visualise the editing process.

5. Furthernmore, it was discussed how to select the relevant editing and

i mput ati on nethods, e.g. to what extent to use the automatic inmputation, howto
bal ance between the probabilistic and determ nistic approach. Those nethods are,
however, used for different kinds of statistical data (qualitative and
quantitative data). Therefore, the analysis of conparable advantages of both
systems is often not available. One system, N M (Canada), does provide the
opportunity to automatically inpute qualitative and quantitative data

si mul t aneousl y.

6. An opinion was expressed that although data editing nethods and techni ques
have progressed, a certain slowdown in their inmprovement can be observed. This
can be caused by a lack of clear data editing concepts and definitions, as wel

as their evaluation nethods. |In particular, wthout quantification of the

eval uation process, it is not possible to rank alternative nethods or to optim ze
the quality/cost trade-off for the editing process.

7. As for the inplementation viewpoint, the inportance of generalized data
editing systens was enphasi zed. It allows standardi zation and rel ative
i ndependence of subject-matter statisticians fromIT specialists.

8. The Work Session noted that the editing systens used have devel oped towards
nmore generality and re-usability. They are designed to integrate many processing
needs, including data collection, interactive editing, survey management,
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tabul ati on and net a-data nmanagenment. The introduction of interactive editing
makes it possible to place an edit check in the processing step where it is nost
beneficial .

9. In this respect, the inportance of integration of one generalized data
editing systemwith other editing tools (e.g. Blaise, SPEER, graphical packages)
and/or integration of data editing systems with other statistical software
packages (e.g. SAS) was highlighted. Experiences w th devel opi ng general - purpose
editing systenms, like CherryPi (the Netherlands), “Plain Vanilla” (US Bureau of
the Census), and the generalized edit systemused in the US National Agriculture
Statistics Service were reported.

10. Sone participants nmentioned the inportance of |inking survey sampling with
data editing. Coordination between sanples in order to avoid double contacts and
reduce response burden is needed. |If the results received fromsanple editing
are affecting fundanental variables those would require manual revision

11. Furthernore, it was nmentioned that restructurings of enterprises can have a
strong effect on aggregate data. Therefore keeping track of the aggregations’
hi story has to be taken into account when inplenmenting data editing procedures.

12. The growi ng need for faster and nore accurate statistical information are
often in conflict with the developer’s possibility to conplete and test the
survey application in time. Some possibilities of redefining the survey after

i mpl enentati on were presented at the Wbrk Session

13. It was al so nmentioned that use of historical data can contribute to
formul ate a better data editing strategy. Data warehousing technol ogy was
mentioned as a possible tool for howto solve this problem Another use of
anal ysis of tinme series for designing a data editing strategy was denonstrated
usi ng ARl MA nodel s.

14. It was al so pointed out that one way to inplement an efficient data editing
systemin a statistical office is to develop and use a “Current Best Methods”
docunent for vital processes in the production cycle. This docunment should give
gui delines for designing efficient editing processes and include the checklist of
factors that have to be addressed in the course of work. The docunent shoul d be
mai nt ai ned continuously to ensure that best practices are foll owed.

B. Organi zational issues related to the inplenentation of data editing nethods

15. The contributions under this topic highlighted the inportance of effective
strategies for the inplenentati on of new data editing techniques. The suggested
sol utions have to be conpatible with the IT strategy of the statistical office
Anal ysis of risk factors should be an integral part of this strategy that should
be transparent to both IT specialists and subject-matter statisticians.

16. The Work Session drew attention especially to the question how to introduce
new t heoretical solutions of data editing into practice. The inportance of

eval uating the operational feasibility of new nethods was underlined. The need
for trials in an operational environment was highlighted. Many critical factors,
i ke how vol um nous data sets should be processed, how tinme consum ng the process
coul d be, how nmuch storage capacities would be needed etc., should be considered.
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17. It was pointed out that in many cases, sinply show ng the advantages of new
techniques is not sufficient to convince statisticians to use them It nust go
hand-in-hand with easy-to-use practical applications, and organi zing rel evant
training. Such training should be based to the maxi mum extent possible on
practical exanples with real data. It was also nentioned that it would be
desirable to establish user-groups working on similar problenms and to rotate
experts on new net hods.

18. The Work Session considered sonme feedback with inplenmentation of

Wi nsori sation techni ques (reducing the effect of outlying values on survey
estimates). Experience showed that although the users understood the principles
of this technique, the inplenentation was in sone cases not very successful and
the nmethod coul d be m sused because the offices concerned have insufficient
practical experiences. It was also nentioned that a sinmilar situation can arise
with other new (especially visual) tools.

19. Anot her inportant issue raised in the discussion was the need for
systemati c managenent support to ensure the inplenentati on of new data editing
met hods. It was pointed out that it is essential to enpower editors with

rel evant authority to involve themnore in this process.

20. Some participants nentioned that users sonetinmes resist introducing
general i zed systenms and they discussed how to overconme this obstacle. The

opi nion was expressed that the best way could be to denonstrate the advantages of
t hose systens using practical exanples. Furthernore, the additional work needed
for changing to the new system should be taken into consideration. The idea
situation for inplenmentating new nethods seens to be to conpletely redesign the
survey.

C. Eval uation and nonitoring of the editing process

21. The Work Session considered the need for evaluation of different |ayers of
data editing. Besides evaluating the whole editing process it is inportant to
monitor its individual phases and eval uate specific editing procedures. The
eval uation of editing should give answers to many rel ated questions, such as
whet her the use of a certain technique is justified; Wat is the overall effect
of editing and inputation on the estimates; |s editing cost-efficient; 1Is it
feasi bl e operationally; and What is its inpact on data quality?

22. The participants recogni zed that editing-phase nonitoring, evaluation, and
cost reduction, while inmproving the quality of processed data, are crucial survey
performance measures. Such neasures enable nanagers to all ocate resources nore
efficiently in both the broad/long-term sense and nore specific/short-term sense.
They provide information that can prevent data errors in future periods or
surveys. To be able to devel op efficient performance neasures, the whole process
shoul d allow the identification of all potential errors and correction processes.

23. It is necessary to evaluate performance at the macro-level as well as at
the mcro-level of data. Both at macro- and micro-level the summaries shoul d
reflect the frequency of changes, the extent of changes, and the distribution of
changes by edit type etc. This information should be maintai ned and anal ysed
over tinme for periodic surveys. Calculating the neasures for groups of
respondents and reporting categories provides feedback on the editing rules and
the paraneters, as well as the respondent type and data anal yst.
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24, The Work Session discussed the required theoretical background for
establishing the system of indicators for evaluation of data editing methods. A
formali zed approach was presented by Italy. It represents a standard nethodol ogy

that can be applied in a variety of situations. A set of indicators is defined
that allows to assess the capability of the editing procedure to detect errors
and to correct themby inputing the true val ues.

25. The probl em of evaluating a given editing procedure can be solved using two
di fferent approaches: by re-doing nore carefully all or sone steps of the
process, or by sinulating sets of “raw’ and “true” data. 1In theory, the first

method is preferable as it better reflects the real situation. However, in
practice, it is not always possible because of the high costs for the statistica
of fice and the high response burden. The second nmethod strongly depends on
nmodel s that are chosen to generate raw and true data.

26. Anot her theoretical approach for predicting the quality of editing and

i mput ati on was presented by Sweden. It is based on a probabilistic approach, as
the quality of statistical estimate is determned by its deviation fromthe
target value which is usually unknown.

27. Sonme countries reported that an efficient method to evaluate data editing
could be the use of administrative records for this purpose. This nethod can be
used, for exanple, in evaluating popul ati on coverage or response quality in
censuses. Using administrative registers, requires the evaluation of not only
the editing process and results, but also the quality of the register itself.

28. The Work Session considered the use of neural networks for inmputation. The
eval uation of using neural networks for the United Kingdom census vari abl es’

i mput ati on has shown that in sonme cases the variable distribution was not
preserved. Al though the hot-deck nmethod was not superior to neural networks
concerning statistical evaluation, it was the best method operationally. The
need to better understand the workings of the neural networks “black box” was
enphasi zed. The United Kingdom vol unteered to continue investigating the use of
neural networks for inputation

29. In order to inplenent the evaluation of data editing techniques, the
necessary tools have to be incorporated into all data editing processes, and into
survey design. In many cases, carrying out the evaluation requires proper

docunentation of all processes. The docunentation itself can serve as a good
i nk between survey statisticians and |IT specialists.

D. Panel discussion on the evaluation of data editing

30. The panel discussion concentrated on possibilities of how to neasure and
eval uate the efficiency of data editing nethods and techniques. The participants
agreed that data editing has to serve three goals: to gather information about
the quality of the data, to formthe basis for future inprovenment of the survey
process, and to clean up the data. It was generally felt that in inplenenting
statistical data editing techniques, nbst enphasis is put on achieving the third
goal, while gathering information about the data quality and further inproving

t he survey process based on this information should be the primary reasons for
editing.

31. The di scussion revealed that there is a | ack of nethodol ogical materials
concerning the evaluation of statistical data editing. It was highlighted that
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i nternationally prepared recommendati ons, such as a set of standard practices,
woul d be highly appreciated.

32. The Work Session agreed that nethodol ogi cal recomendati ons on how to
construct indicators for measuring the data editing process could contribute
significantly to inprove the evaluation of the inpact of data editing nethods in
statistical production. It was pointed out that standardization of evaluation
met hods can provi de an objective basis for conparing different data editing
applications. There was general understanding that the whole survey processing
met hod shoul d be nonitored al so. Sone participants nmentioned the need for
benchmarks of data editing indicators allowi ng offices to better assess the
quality of a specific data editing process (ltaly, Sweden, US Departnent of
Energy and US National Agricultural Statistics Service volunteered to prepare
papers on this issue).

33. Concerning the subject to be evaluated, the discussion highlighted
automated data editing systens. It was reconmended to conpare the efficiency of
some of the nopst wi dely used data editing software packages on different
statistical surveys (Canada, Italy and Eurostat volunteered to coordinate this
wor K) .

34. Furthernore, the use of admi nistrative registers for evaluation of data
editing was identified as one of the subjects requiring further studies, and that
many countries would probably be interested in the result (lIsrael, Denmark and
the Netherlands volunteered to contribute papers on this subject).

35. The Work Session discussed the inpact of the reduction of resources used
for data editing (it is estimated that 20-40 % of overall costs are devoted to
this). It was pointed out that there are no objective criteria for estinmating
this inpact, and it was recommended to study this problemin nmore detail. It was
al so mentioned that it is very difficult to estimate the inpact of the findings
fromthe data editing process on the inprovenment of the whole survey processing
operation (Sweden agreed to prepare a paper on this issue).

36. The role of data editing in quality assurance process was discussed. It was
poi nted out that quantitative nmeasures are required that would allow to document
data quality for users. 1In this respect, the need for neasuring the inpact of

non-sanmpling errors on the estimates was al so nentioned. Eurostat informed the
nmeeting about its projects on the quality of business statistics, and proposed to
continue informng the Wrk Session about the progress it makes in this area in
the future.

37. The Work Session considered the need to inprove the “G ossary of terns used
in statistical data editing”. There was a joint understanding that such nateria
could be very useful for statistical practice. Eurostat expressed willingness to

coordinate this activity in cooperation with the UNVECE Secretariat. Sweden and
the United Kingdom agreed to cooperate in this work. The representative of
Eurostat said that Eurostat could link this initiative with the preparation of
its nmethodol ogi cal manual on statistical editing.

E. Nati onal reports

38. The Work Session was infornmed about the progress in national data editing
projects via witten reports. Denmark and the Netherlands made an ora
presentation. Based on the reported experiences, the Wrk Session discussed the
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effect of inputation on second-order estimtes (variance, correlation). It was
stressed that the variance conponent due to inputation procedure should not be
i gnor ed.

F. Future work

39. The UN/ ECE secretariat informed the neeting that in order to increase the
efficiency of work in the framework of the programre of work of the Conference of
European Statisticians there is a need to decrease the frequency of neetings from
12 to 18 nont hs.

40. There was a general understanding that it would be highly desirable to
continue activities under this project between the neetings. Participants were
encouraged to nmake greater use of Internet facilities, and particularly the

di scussion group on Internet set up by Statistics Netherlands. The e-mai
address of that group is statedit@rypton.vb.cbhs.nl. Al nessages sent to this
address will be automatically forwarded to the subscribers. It is possible to
subscri be by sending a nessage: subscribe statedit to the address statedit-
request @rypton.vb.cbs.nl. The secretariat infornmed the participants that the
UN ECE Statistical Division's Wb page is http://ww. unece. org/stats.

41. The Work Session considered the possibility of maintaining the mutua
exchange of information concerning the progress achieved in national data editing
projects. In the light of the fact that there will be no special agenda item

dealing with national reports, it was recommended to continue reporting in
written formand to seek the possibility to give the floor to those countries who
would like to report orally in the framework of the next Wirk Session’s work
programe provided that there was sufficient tinme and this does not detract from
the main agenda itens of the neeting.

42. Taki ng into account that the duration of the next Work Session will be 3
days instead of 4, the opinion was expressed that the discussion during the
nmeeti ng shoul d concentrate nore attention on selected items. The Wrk Session
recommended to hold a future Work Session on statistical data editing in My/June
1999.

G O her busi ness

43. The Czech Statistical Ofice presented an interesting denonstration on the
sof tware system Proj ekt Man that supports the design and inplementation of
statistical surveys.

44, The Work Session expressed its appreciation to Chair and Vice-Chairs and to
all authors of contributions and the denonstration for their excellent work

45. The Work Session expressed its gratitude to the Czech Republic for having
hosted this nmeeting and for the excellent organization and working atnosphere.



