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1. The Work Session on Statistical Data Editing was held in Ronme, Italy
from2 to 4 June 1999. It was attended by participants from Austria, Bosnia
and Herzegovi na, Canada, Dennark, Finland, France, Georgia, Gernmany, Hungary,
Ireland, Italy, Latvia, Lithuania, Netherlands, Poland, Portugal, Ronania,
Russi an Federation, Slovenia, Spain, Sweden, United Kingdom and the United
States. A representative of the Food and Agricultural O ganization (FAO was
also present. At the invitation of the secretariat, representatives of the
Centre for Sociol ogical Research of Madrid (Spain), Statistical Solutions Ltd.
(Ireland) and the University of York (United Kingdom) participated as
observers.

2. The provi sional agenda was adopt ed.

3. M. John Kovar (Canada) was el ected Chairperson. M. Gulio Barcarol
(ltaly) was el ected Vice-Chairperson

4. The neeting was opened by M. Paolo Garonna, Director General of the
Nati onal Statistical Institute of Italy. |In his opening address he

hi ghli ghted the inportance to link the Wrk Session on Statistical Data
Editing with the activities going on in the framework of the Fifth Research
Programme of the European Commi ssion.

5. The foll owi ng substantive topics were discussed at the neeting:
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(i) Measuring the inpact of editing in various phases of statistical survey
processi ng;

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

(iii) New met hodol ogi cal and technol ogi cal devel opments in statistical data
editing.

6. The followi ng participants acted as Discussants: M. Ton de Waa
(Netherlands) for topic (i); M. WIlliamWnkler (United States) for topic
(ii); and M. Leopold Granquist (Sweden) for topic (iii).

7. The di scussi on was based on papers and denonstrati ons prepared by Canada,
Czech Republic, Denmark, France, Germany, lreland, Italy, the Netherlands,
Romani a, Sl ovenia, Spain, Sweden, United Kingdom United States.

8. The Work Session recommended that the docunent "Strategies for inproving
statistical quality", after its finalisation based on the suggesti ons nade by
the Work Session, be reproduced by the secretariat and distributed to interested
statistical offices as nethodol ogi cal materi al

9. The Work Session recomrended that the Conference convene a future Wrk
Session on Statistical Data Editing in 2000/2001 and that the following itens be
on the agenda:

(i) Managenment and eval uation of editing and inputation procedures;
(ii) Propagation of know edge to users;
(iii) New techniques and tools for editing/inputation

10. The following countries expressed interest in contributing papers on
t hese topics: Denmark, Germany, Italy and United Kingdomin topic (i), Canada,
France and Italy in topic (ii), and United Kingdomin topic (iii).

11. The United Kingdom offered to host the next Wrk Session on Statistica
Data Editing in the fall of 2000.

12. The participants expressed hi gh appreciation and gratitude to the
Italian National Statistical Institute (ISTAT) for hosting this nmeeting.

13. The main concl usions the participants reached in their discussions are
presented in the Annex (in English only).
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ANNEX

SUMVARY OF THE MAI N CONCLUSI ONS REACHED AT THE MEETI NG

l. Measuring the inpact of editing in various phases of statistical survey
processi ng

1. The di scussion focused on the neasurenent of the quality of data editing
in different phases of the statistical production process and different
statistical areas. There was general agreenent that quality of data editing
and inmputation is difficult to neasure. An effort should be nmade, however, to
devel op nmethods to solve this problem

2. The Work Session considered the draft methodol ogical nateria
"Strategies for inproving statistical quality". The paper provides a

t heoretical foundation for systenmatic consideration of the evaluation of the
data editing process and proposes several indicators for neasuring the inpact
of editing on data quality. The neeting recommended that upon conpletion, it
shoul d be reproduced as nethodol ogical material within the framework of the
Conference of European Statisticians and distributed to interested NSIs.

3. The goal of this nethodol ogical nmaterial is to find the best editing
strategy for a given market situation, subject to available architectures
(process designs) and resources. The market value of the quality of a
statistical product should exceed its cost. The proposed strategy nodel ains
to assist the statistical producer to investigate if a feasible design
(editing structure) exists, given the architectures and resources that are
avai | abl e.

4, The rel ati ons between data editing and different aspects of data quality
were considered. Inportant factors determining the quality of a statistica
product are: product relevance, tineliness, accuracy, accessibility,
interpretability and coherence. National and international users need data
about quality to evaluate if the supplied statistics are suitable for their
needs. The producers need data on quality to anal yse alternative production
strategies and to allocate resources for inproving production. It therefore
is important to devel op tools supporting data quality control

5. Qual ity depends on the kind of survey and the | evel at which the data
are exanmi ned. At the highest |evel of aggregation, the quality of edited and
i mputed data nmay be sufficiently high. But at the detailed levels the quality
may be quite | ow.

6. In sone cases, quality predictors nay be successfully used. The
predictors neasure the quality of edited and inputed data. It was recommended
to use such quality indicators whenever possible. These indicators can be
used, for exanple, if re-edited data are avail able for a sanmple of the edited
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and inmputed data, or if high quality adm nistrative data are available for
part of the survey.

7. Consi derabl e research is still needed, however, for the further

eval uation of editing procedures. It is necessary to devel op a conceptua
framework for describing the editing processes. More investigation is
required to give answers to the follow ng questions: which data need to be
recorded, what is the best way to obtain the required data, can a causal nopdel
be derived explaining the relation between data quality and costs, are the
conputed indicators reliable, etc.

8. It was pointed out that it could be difficult to create general quality
i ndicators that would be valid for different areas of statistics and respond
to different users’ needs. Sone participants stressed the inmportance of
“true” statistical data. Ohers, who did not agree with the notion of "true"
data, highlighted the need to orient towards target values. The observed

val ues depend on how t hese val ues were neasured (e.g., different questions
that are supposed to receive the sane answer often lead to different fina
results).

9. It was al so discussed where in the survey process and at what |evel of
detail it is nore efficient to obtain information on data quality. Pre-
testing questionnaires and pilot studies of surveys were nentioned as one
possibility. On the other hand, it m ght be necessary to collect such

i nformati on continuously over regular surveys. Concerning the |evel of detai
of the data on the editing process, it is sonmetinmes better to concentrate on
sunmary statistics of the editing process (e.g., frequency of edit actions per
guestion, nore probable error causes). It is often nore inmportant to examn ne
the changes in the values of indicators than to exam ne the actual val ues.

10. Edi ti ng processes have to be described in a uniformway, making it

possi ble for a statistical agency to conpare the effectiveness of editing

bet ween surveys. It is inportant to store all the conputed quality indicators
about both data and process quality in order to conpare the indicators with
each other and their nodification over tine. It night also be useful to
conpare the level of quality indicators between simlar surveys, or between

di fferent surveys on the sane popul ation, which use different editing and

i mput ation techniques. The need for relevant netadata was highlighted.

11. An information systemfor survey docunentation (SID) that is designed
to support quality control was presented. SIDI ains to nonitor the survey
producti on process, to docunent data production and quality control and al so
to disseminate suitable information on data quality to the end-users. The
system manages qualitative information (netadata related to the survey
producti on process) and quantitative information (quality nmeasures) in an

i ntegrated way.

12. Concrete exanpl es were presented on neasuring the inpact of editing and
the effectiveness of different editing procedures, e.g. in business surveys,
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Labour Cost Survey, CATI and mail surveys. Editing during the data

col l ection/capture and foll ow up processes proved to be efficient and provi ded
high quality data. Automatic editing procedures were denonstrated using data
frommany different sources, including adnministrative registers.

. Ceneral i zed software packages for statistical data editing, their
eval uati on

13. The conparative advantages and di sadvant ages of several wi dely used
general i zed data editing and inputation packages were considered. The

di scussi on touched upon the working principles underlying edit and inputation
net hods, hardware requirenments and the usability of the systens in statistica
agenci es. Special attention was drawn to different criteria that should be
consi dered when evaluating the feasibility of a generalized systemfor a
statistical agency.

14. The foll owi ng systenms were considered: the Generalized Edit and

I mputation System (GEI'S) and the New | nputation Met hodol ogy (NIM devel oped by
Statistics Canada, the Standard Economic Processing system (St EPS) devel oped
by the U S. Bureau of the Census, the Agriculture Generalized Inputation and
Edit System (AGA ES) devel oped by the U S. Departnent of Agriculture, and the
SOLAS software for multiple inputation devel oped by the Statistical Solutions
Ltd. (lreland). Several contributions dealt with the applications and new
devel opnents of the Blaise system e.g. a nodule for Statistical Localization
I mputation and Correction of Errors (SLICE) devel oped by Statistics

Net her | ands.

15. When consi dering the nethods and software to be used for edit and

i mputation, statistical offices need to identify the best nethods for the
existing statistical environment and to find suitable nethods for evaluating
t he avail abl e net hods.

16. Identification of the best nethods depends on the statistica

envi ronnent and types of surveys carried out in a statistical office. It is
not possible to provide a general valid conparison of the systens agai nst each
other. Wich system perforns better depends on several factors, such as the
type, conplexity and size of the survey, existing computer environnent, in-
house expertise, cost of the conmercial products, etc. Oten the systens with
a nore conplete functionality are not user-friendly and require additiona
training and auxiliary skills (e.g., know edge of SAS, specific progranm ng

| anguages etc.). The choice can depend al so on the final goal of the
edit/imputation process, whether it is to reproduce the original true data or
to inprove a series of aggregate estinates.

17. Apart fromthe associated technical aspects, there are al so human
resource problens to consider when evaluating the feasibility of introducing a
general i zed software package. The skills of available individuals need to be
determnined, training needs identified, and whether individuals in the agency
are willing to accept the new nethods.
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18. It was agreed that the use of generalized systens can inprove efficiency
in statistical agencies. This is achieved through the commonality of
interfaces, simlarity of training for personnel, and consistency of

techni ques across surveys. Oten it is not efficient for the statistica
offices to develop their own tailor-nmade software. However, the cost- and

ti me-savings fromuse of the new systemand the benefits to the statistica
agency need to be anal yzed.

19. Modul arity and integration were noted to be desirable features of any
generalized system It was suggested that the generalized systens be built in
sel f-contai ned nodul es that are easily enbeddable in comonly used
environnents (e.g., SAS). In this way, generalized nodul es can be conbi ned
with custom zed ones to produce an integrated customnm zed system

20. The inportance of pronoting internationally the use of generalized
editing systens was enphasi zed. This can be done through creating

i nternational user-groups, organizing conferences for users of a specific
software, etc. A good exanple of this is the Blaise software which is used by
several statistical offices. Statistics Netherlands organizes conferences
regularly for Blaise users that provide user feedback for further Bl aise

devel opnent. The next conference for Blaise users will take place in May 2000
in Cork, lreland.

21. Sone participants expressed the opinion that it would be desirable to
create and maintain a “know edge base” on standard data editing software. The
conponents of such a know edge base could al so be the gl ossary of data editing
terns, bibliography and frequently asked questi ons about the capabilities of
general software packages.

22. In order to obtain conparable evaluation data for different edit and

i mputati on systens, these have to be tested on the sane data. Three different
data sets are needed: raw data (wWith errors), true data (without errors) and
clean data (result of the application of the edit and inputation procedure).

A generalized Editing System Standard Eval uati on (ESSE) software was
denonstrated that can be used for this purpose. The software is based on a

si mul ati on approach and creates the required data sets allowing for the

eval uation of the quality of edit and inputation procedures. Metrics for
conparing the effects of different edit/inputation systens were proposed. The
described nethod is universal and should be straightforward for other agencies
to inplenent.

I11. New nethodol ogi cal and technol ogi cal devel opnents in statistical data
editing

23. The Work Session discussed the "new editing paradigm and its

i mplications on the nethodol ogi cal devel opnment of data editing. It is focused
on identifying and collecting data on errors and their causes in order to
provide a basis for a continuous inprovenent of the whol e survey process.
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This role of editing is expected to significantly inprove data quality and
reduce the cost of editing.

24. Rel at ed i ssues discussed were the collection of data on causes of error
the need for and the requirenments of a Process Data Subsystem and

standardi sation of the editing process by devel oping and inpl enenti ng Current
Best Methods. It was stressed that editing will inprove data quality only if
the editing process statistics are used to inprove aspects of the entire
survey process, nhot only the editing process. The inmportance of carefully
designing and pre-testing the questionnaires was highlighted. It was pointed
out that often the information on errors comng fromthe editing process is
not taken into account in the questionnaire design

25. The chal | enges of successful interaction between nethodol ogi sts,
programers and users were highlighted in order to assure successfu

i mpl enentati on and continued use of the new proposed nethodol ogies. To this
end, it was suggested that nethodol ogi sts/statisticians should acquire
sufficient progranmm ng background and vice versa, to enable better

conmuni cati on between the various groups within the agency and between the
agenci es.

26. An approach for comnbining macroediting and selective editing to detect
influential outliers in sanple surveys was discussed. This nethod uses
aggregate data from previous surveys in order to | ocate suspicious variations
of survey variables. Thus the selective editing approach can be extended to
cross-sectional surveys where information on the sanpled units is available
only for one survey. This is a typical situation in many househol ds and

busi ness surveys.

27. Anot her solution for outlier detection was denpbnstrated nmaki ng use of
ARl MA nodel s for tinme-series' data analysis. The nethod allows the use of the
whol e set of data from previous surveys in an optinmal way. |If the observed

data differ considerably fromthe AR MA forecast, the data can be erroneous.
The net hod enabl es to use probabilistic data editing, and to take into account
the different variability of the econom c sectors, products, etc.

28. The use of graphical editing techniques was highlighted as a powerful
and efficient tool to exam ne |arge amounts of data. It was viewed as a
useful technique for developing inlier and outlier edits. The nmethod enables
the data to be edited interactively, and the effect of edits on graphs,
distributions, etc. to be noted i medi ately.

29. The di scussi on exam ned the new devel opments for data inputation using
the New | nputation Met hodology (NIM, a nobdel -based inputation and neura
networks. The use of these technologies is often being considered for the
forthcom ng Census 2000.

30. The nmeeting considered current research trends in inproving the Fellegi-
Holt (FH) systens of editing. Different solutions are being devel oped to
m ni mze the workl oad needed to generate inplicit edits for |arge conplicated
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surveys. The participants concluded that further research is required
especially in the following areas: (i) the algorithns increasing the speed of
the software, (ii) optimization of the conversion of data structures enabling
the use of FH systens, and (iii) optimzing the use of FH systens to discrete
and continuous data sinultaneously and the conversion of discrete data into
conti nuous data allow ng the use of the FH nethodol ogy.



