
Working Paper 2 

 

UNITED NATIONS  

ECONOMIC COMMISSION FOR EUROPE 

 

CONFERENCE OF EUROPEAN STATISTICIANS 

 

Work Session on Statistical Data Editing 

(Budapest, Hungary, 14-16 September 2015) 

 

Topic (iii): Software tools and international collaboration 

 

 

Towards a generic approach to validation:  

the ValiDat foundation project 
 

Prepared by  

Di Zio M., Istat, Italy, Fursova N., Statistics Lithuania, Lithuania, Quensel-von Kalben L., Destatis, 

Germany, Ten Bosch O., Statistics Netherlands, Netherlands 

 

I. Introduction  
 

1. In 2009, the European Statistical System (ESS) set off to find new approaches to seamlessly 

integrate statistical production across national, domain and process boundaries. Through Vision 

Implementing Projects (VIP) Eurostat launched initiatives to harmonize methodology and establish a 

common infrastructure in the ESS.  

 

2. From the very beginning data validation has been identified as a key area of interest, because the 

respective GSBPM processes have a high potential with regard to efficiency gains and qualitative 

improvements. This potential can only be unlocked if the Member States of the ESS adapt their very 

diverse production environments to a pan-European approach.  

 

3. In late 2014, a one year EU-sponsored project (ESSnet) with participants from four Member 

States (Germany, Italy, the Netherlands and Lithuania) was launched to accompany Eurostat in the 

incorporation of the national methodological approaches and production chains into the parent project. 

 

4. The goals of the ESSnet are very ambitious. A stock-taking of the main approaches to validation 

in the National Statistical Institutes (NSI) has been launched. One of the main deliverables will be a 

handbook on validation that establishes a common methodological framework. Languages for human 

communication on validation and the automation of processes incorporating validation are compared 

(national and international approaches like SDMX/VTL) and evaluated.  

 

5. The goal of the paper is to increase the awareness of this European project and to involve a wider 

audience actively. A special attention will be provided to delineate the relationship between the validation 

process and the data editing phase. Given the closeness of the two processes, a feedback from the 

statistical data editing community is particularly important to improve the work of the ESSnet.  

 

 

II. Objectives of the project 
 

6. The main objectives of the ESSnet are to systemize existing approaches, solutions and proposals, 

broaden the perspective across all countries of the ESS, integrate approaches from outside the ESS if 

useful and identify requirements for technical solutions.  

 

7. The objectives should be worked on in a logical sequence.  



 2 

 

(1) A survey of the different approaches used in the ESS should provide a better understanding 

of the diversity of methods, languages and technical solutions to validation  

(2) A methodological systemization of validation practices within the ESS and across different 

domains aims for a common framework for further discussion and being a baseline for the 

more technical solutions 

(3) A specific deliverable within this field is a development of metrics of validation rules. 

These metrics will be used for monitoring the coverage and consistency of validation rules 

within a set and ultimately help to  find the optimum balance between efficiency of process and 

quality of data  

(4) Evaluate a common language to communicate validation rules between specialists from 

different countries and statistical domains. This language needs to meet two different goals. On 

the one hand it should be easily accessible to human end users. On the other hand it has to be a 

formal language suitable for being used in general computational processing.  

 

8. The existence of a formal validation language will be a precondition for a technical infrastructure 

in future. The development and implementation of the technical infrastructure (repositories, webservice, 

tools and so on) are not part of this project. A proof of concept of the new production chain (based on 

existing tools) shall give an idea how the new IT-architecture might work in collaboration with national 

production systems. 

 

9. A common production system in Europe has to take the specific conditions and restrictions of the 

national approaches into account. The last planned outcome of the project will be a preliminary analysis 

of the requirements of the member states to such a production system.  

 

10. Each of the above mentioned steps delivers an independent outcome that has a value for the ESS 

in general and probably the national institutes as well. However, the maximum benefit will be reached 

when all objectives have been reached. 

 

 

B. Structure of the project: work packages 
 

11. The project is the foundation for further steps in the harmonization of validation approaches 

across the ESS. The project title “ValiDat – Foundation” takes account of this idea. Taking the different 

facets of the project into account, the project team consists of methodologists and IT-specialists from four 

countries (Germany, Italy, Lithuania and the Netherlands) across the ESS that represent already a good 

sub-sample of different approaches to validation.  

 

12. The project is composed of work packages based on the list of objectives described in the 

previous section. In the next sections the work packages will be presented in more detail and some 

preliminary results will be presented. 

 

13. A last but not least objective of the project not mentioned previously is the dissemination of the 

results to a wider audience (the UNECE work-session on data editing is a prominent lobby we would like 

to motivate to participate in the further work). A dedicated website is available in the Eurostat cross-

portal http://www.cros-portal.eu/content/validat-foundation,  

 

 

1 Work package on “stock taking and inventory” 

 

14. Two complementary work packages are dedicated to the “stock taking and inventory” (WP1) and 

to the “dissemination and awareness” (WP3). They consist in getting information from the other ESS 

members and spreading the outcomes of the whole project back to them. These are key factors for a 

participatory discussion of a common validation policy.  

 

http://www.cros-portal.eu/content/validat-foundation
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15. The “Stock taking and Inventory” work package has been done in a field survey. Approaches to 

validation in terms of methodological frameworks, transmitting of rules, formal languages, legal 

bindings, problems identified, resources being involved, organization of validation processes etc. have 

been asked. A survey was carried out to gather the needed information. The questionnaire was provided 

to the NSIs (within the ESS).  

 

16. Five statistical domains are investigated: 

• Census 2011  

• Labour  Force Survey (LFS) 

• Structural Business Survey (SBS)  

• Agriculture Statistics  

• Price Statistics 

 

17. The goal is to gather information on the following issues: 

 What rules are being used? 

 How are they documented? 

 What effort is involved in the validation (and editing) process? 

 Which tools/applications are used? 

 How is validation process being organized? 

 

18. There will be another contribution on the results of the survey at this work session (Giessing an 

Walsdorfer, 2015). The participation of the ESS member states in general was in the region of 85 %. The 

overall impression of the survey were a very high heterogeneity of approaches and a lack of common 

procedures. This might be a clue to the problem Eurostat faces when receiving and processing data from 

the European NSIs, which culminates in returning data back several times to the provider because of 

assumed quality problems (data ping-pong). A further important observation is the high effort needed to 

validate data in all fields. 

 

2. Work package on methodology 

 
19. The work package on methodology (WP2) aims at providing clear definitions of the main 

elements needed to understand clearly what is data validation, why data validation is performed and how 

to do data validation.  A framework for the so called handbook is ultimately the final outcome of this 

work package and should help to systemize the further discussion on validation practices in official 

statistics.  

 

20. WP2 will receive input from four different sources. It will systemize the conceptual work 

provided by Eurostat (Simon 2013a, Simon 2013b, Simon 2014) integrate approaches within the ESS that 

are analysed through the survey conducted in WP1, work with more detailed contribution of the partners 

in the project, and analyse published works on the methodology of data validation elsewhere (Henrard 

2012 , van der Loo and Pannekoek, 2014).  
 

 

21. To this aim a definition for data validation is provided. The formulation of a definition proved to 

be more difficult than originally thought. Especially the relationship with data editing and imputation had 

to be clarified. A threefold process is proposed: Detecting possible errors, localization of origin of errors 

and finally correcting errors. The working definition used in the project is: 

 

Data Validation is an activity verifying whether a combination of values is a member of a set of 

acceptable combinations. 

 

22. Regarding the why data validation is discussed in the context of the European quality framework. 

The different dimensions of quality where either directly addressed by validation (e.g. correctness) or are 

restrictions for validation (such as punctuality). Validation (and the covering activity data editing) are of 

paramount importance to some of the quality dimensions. 
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23. The discussion of ‘how’ validation should be done is probably the most useful aspect of the 

handbook. Here the usage of validation rules as a main ingredient of validation in general, is discussed 

from many angles and in more detail. A classification of validation rules from different perspectives is 

paramount. At Eurostat two classification schemes have been proposed: One concerns the different levels 

of validation starting from structural validation at file level (level 0) up to a comparison of data from 

different national sources and different (neighbouring) domains (level 5). We would propose to use layers 

instead of levels because of the multiple use of levels in the literature and our framework. 

 

24. A more practical typological approach identified a fourfold division by differentiating between 

simple and complex, and direct and combined checks. This typology was used in the survey and proved 

robust and practical. 

 

25. A third typology is much more formal and elegant from a methodological point of view. Here the 

dependent and independent parameters in a class of validation rules are defined. The definition of types is 

complete and unambiguous (see also van der Loo, 2015). The “practical” typology can easily be mapped 

to the formal typology. 

 

26. The interrelationship between these different perspectives is further explored. A distribution of 

validation rules according to the layer classification and practical typology shows the distribution in 

alternating clusters that can be largely attributed to a more structural versus a more content-based 

validation. However, the division is not as clear cut as expected. This observation is important, because 

some ideas on the scope of technical validation services (Structural – structural validation services on the 

one hand and first drafts on content-based validation on the other) and the required rules for these 

services are currently discussed. 

 

27. The different classification schemes can be used in the further steps of the ESSnet. While the 

level/layer classification is useful for a very physical discussion on validation, the “practical” validation 

might help subject matter specialists to discuss their set of validation rules more clearly. The formal 

approach is a good starting point for the development of tools/services and an IT-architecture on 

validation in general. 

 

28. Two more distinctions will be explored as well. One relates to the question of differences 

between micro data and macro data validation. The discussion so far has usually focused only on one of 

these types (micro data from a more national, macro data from an international perspective). What impact 

have rules defined on micro level for the data quality of macro level? Can rules developed on for micro 

level validation been easily mapped on macro level? Are there specific kinds of validation rules just on 

macro level? The answers to these questions are again not of purely theoretical interest but have an 

important meaning for the storing of validation rules in a common repository in technical respect and the 

quality chain (“validation the sooner the better”) from a methodological point of view. 

 

29. The other distinction relates to the nature of checks, in particular concerning whether they are 

hard or soft. In the data editing practice the differentiation in soft and hard checks is well known. 

However, in a context of a generic framework for data validation, a discussion is needed to study the 

connection with respect to the question on “metrics” discussed later. 

 

30. In order to establish a generic framework for data validation, it is necessary to analyse the data 

validation process within a statistical production system by using the main references in this context, i.e., 

GSBPM (UNECE, GSBPM) for the business process and GSIM (UNECE, GSIM) for defining the 

informative objects of data validation described as a process with an input and an output. 

 

31. Finally, the data validation process life cycle is described to allow a clear managing of such an 

important task. A model consisting of four major phases was developed: 

 Design 

 Implement 

 Execute 

 Review 
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The optimization of the set of validation rules will be done in the first and last phase. Specific instruments 

(methodology, tools, services) for each of the phases help to make the whole validation process as 

efficient and effective as possible given a specific level of data quality. 

 

32. The handbook aims to give some general understanding to best practices in official statistics. 

Beside this very pragmatic approach some more systematic metrics will be developed to identify the 

coverage and efficiency of rule sets. In our opinion this issue has only superficially tackled in the 

literature and even less in statistical practice at all. 

 

33. The main deliverable of WP2 will be a first version of a handbook of validation methods and 

techniques within and for the ESS. It will be available by the end of this year. 

 

 

3. Work package on “validation language” and “technical infrastructure” 
 

34. The third major work package consists of two parts. In part one a common validation language 

will be searched for and evaluated in terms of human information exchange and machine readability. Part 

two is concerned with the integration of such a validation language in a European and individual member 

state systems. The outputs of the project are proof of concepts regarding the usage of a validation 

language in already existing environments and the analysis of requirements for an integrated European 

system. 

 

35. At the beginning of the project, two specialized languages on validation were developed in 

parallel. Eurostat has already started in formulating a validation language (VALS), while the SDMX 

community has developed the VTL (Validation and Transformation Language) for more or less the same 

purpose. Meanwhile the further development of VALS has been discontinued in favour of VTL. The 

ESSnet project therefore chose VTL for further evaluation. 

 

36. The main point of view that the assessment will consider include completeness, correctness, 

usability, feasibility and safety. These will be applied to the different disciplines that are needed to create 

a successful validation language, viz. (statistical) methodology, programming language design, 

information modelling, information technology, and statistical practice. The methodological findings and 

the results of the survey, where the NSIs have been explicitly asked to give examples of rules from their 

domains, are a prerequisite for this evaluation.  

 

37. Thus, example aspects of the assessment are: the degree of support of the language under 

consideration of all the methodology considered in WP2 and WP1 (methodology and completeness), the 

typing discipline used by the language in consideration (programming language design & safety), and the 

ease in which compilers, parsers, repositories etc. can be built based on the language under consideration 

(information technology & feasibility). 

 

38. The analysis of VTL is still going on. The general feasibility of the language for the intended 

purposes has been partly proven in a translation of existing (and complex) validation rules to VTL. The 

language was able to express all rules applicable in different domains.  

 

39. The usability of the language was evaluated a bit more critically. It is meant as a language used 

by subject matter specialists. This intention collides with the user friendliness in part. The expressive 

power of the language is correlated to its complexity. Training and experience is needed to use the 

language properly. If VTL should be used as a “lingua franca” in the statistical community, then 

graphical user interfaces are necessary that hide the complexity from the users. 

 

40. Even more critically the language design and its (type) safety have been assessed. Some 

operators in the language do lead to ambiguous results. First recommendations from the ESSnet have 

been returned to the SDMX/VTL workgroup. 
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41. The ESSnet is still convinced that VTL could become the standard language for the formulation 

of validation rules within the statistical community. The VTL working group and the ESSnet project have 

started to collaborate in the further development of the language. 

 

42. After this general examination of VTL, a more practical approach is being launched. In a proof of 

concept study two NSIs (the Netherlands and Germany) will prototypically try to incorporate a rule set 

from a statistical domain into their national statistical systems. While the Dutch approach uses a very 

flexible and autonomous framework for validation, the German system is much more restrictive and 

integrated in long production chains. This feasibility study should prove that a standard language can be 

used in very different environments. Results will be expected by November 2015. 

 

43. A third deliverable of this rather big work package is a list of requirements and some ideas on the 

general architecture of a system for validation in Europe (and beyond). The optimal solution to this 

question would be a system that covers the whole specification and production chain in the national and 

the international context. A system that only fulfils the requirements of Eurostat (or any other 

international statistical organisation) would ultimately lead to reluctance in acceptance at the national 

level. On the other Hand, a system that does not take the independence of the NSIs into account will not 

be accepted either. A focus just on the specification or production side will lead to a large decrease in 

efficiency, because both parts do heavily interact. Using a common specification system reduces the 

redundancy of rule specification between different domains and different organisations. These 

specifications have to be flexible and seamlessly to integrate in the production systems (otherwise effort 

has to be invested to transform the rules into machine readable code).  

 

44. On the other hand, no organisation would change its production system easily. A common 

infrastructure has to be able to feed national systems with the required information. This interface has to 

be as transparent as possible. The situations in the NSIs – as we know from the survey - are highly varied 

and the requirements of these organisations differ. The gap between a generic system and existing very 

specific national (and partly even domain-specific) solutions will be a great challenge in future.  

 

45. The ESS has already initiated neighbouring projects (other ESS Vision Implementing Projects in 

collaboration with the member states of the ESS as well as internal initiatives), that can contribute to this 

challenge. So called loosely coupled services seem to be an appropriate solution architecture. This 

architecture should be compliant to the Common Statistical Production Architecture and based on the 

General Statistical Information Model.  

 

46. Eurostat launched three projects developing prototypes for a repository, a graphical user interface 

for specifying validation rules and a structural validation service are in the development phase. The 

ESSnet and these other initiatives and developments are connected by regular information exchange on 

several levels. 

 

47. The impact of this (and following) ESSnets could be an expert group giving advices on 

methodological and practical technical requirements of the member states. The degree of participation of 

the member states and an individual migration path to the new integrated system could be the outcome of 

a following project. 

 

 

III. Conclusion and next steps 
 

48. A standardization of validation will contribute to different high level goals. If validation (in 

combination with data editing and imputation) is probably the most time and effort consuming activity 

with a very high impact on data quality, then a optimization and standardisation of this process is of 

paramount importance. It could lead to significant advances in quality of data and efficiency of 

production in official statistics. This outcome has to be reached by a joined approach of subject matter 

specialists, methodologists and IT.  

 

49. Not all of the work packages have been finished yet. There is a lot of research running. The first 

results are already promising and the deliverables will be useful for others in the ESS and even beyond. It 
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is planned to continue the work on validation methodology and technology in the next years. The Vision 

Implementing Project on validation run by Eurostat and possibly a further ESSnet on Validation based on 

the findings of the first ESSnet will try to implement first prototypes (from a tool perspective) and pilots 

(domains) in the European Statistical System. However, this approach relies heavily on the active 

participation of our European partners. 

 

50. In November, 10
th
 and 11

th
, a conference/workshop will be held in Wiesbaden to inform on 

further advancement of the ongoing project in detail, discuss individual solutions in the member states 

(existing or planned), get some first-hand information on the development of VTL and its incorporation 

into national statistical systems, and a preliminary look into the developments for a CSPA-compliant 

infrastructure and services for validation started at Eurostat.  
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