[image: image1.wmf]
Construction of longitudinal databases

- for flexibility, transparency and longevity

Suzanne Ander-Peciva
Centre for Population Studies / Demographic Data Base

Umeå University

SE-901 87 Umeå , Sweden
suzanne.ander-peciva@ddb.umu.se

Paper prepared for the meeting of the
International Commission for Historical Demography 
Sydney, July 6, 2005
Construction of longitudinal databases

- for flexibility, transparency and longevity

Suzanne Ander-Peciva

Centre for Population Studies / Demographic Data Base

Umeå University , SE-90187 Umeå, Sweden

suzanne.ander-peciva@ddb.umu.se



1.  Introduction

Someone undertaking to build a relatively large or complex longitudinal research database will face the issues of how to achieve maximal scientific value and usability (often with a limited budget), and sometimes even how to realise and make the database viable at all. There are a number of golden rules and sound practices, crystallized over many decades of more or less successful database building attempts. One excellent source of guidance is a paper by Mandemakers and Dillon (1). However, the terrain is constantly changing, which means that there is always good reason to revisit the issues of database building and management. Today’s rapidly expanding universe of research databases takes on new aspects, mainly rooted in the demand for comparability, flexibility, connectivity, longevity, extended possibilitites for access, and – as a consequence – comprehensive metadata. This development gives a new edge to some of the rules and practices, and justifies some additional reflections.   

The focus will be on longitudinal databases having the individual as the basic unit of observation. Examples will be drawn from the Demographic Data Base (henceforward referred to as the DDB) at Umeå University, Sweden.  However, most of the issues addressed are equally relevant for databases of aggregated information, of objects, events or processes. 

2.  The Demographic Data Base – a short description

Since 1973, the DDB computerises social historical and demographic source information and makes it available for national and international research. DDB offers the largest historical demographic database in Europe and one of the largest in the world. It is recognised by the Swedish Government as a “national resource”, and its research organisation, the Centre for Population Studies, was recently appointed by the Swedish Research Council as one of the top ten ”Excellent research environments” in Sweden. 

The longitudinal research databases at DDB are founded on Swedish 18th -19th century parish registers, which are unique in an international perspective by their wealth of information per individual and the possibility to follow individuals and families over the life span and across many generations. The most valuable source in this respect is the catechetical examination register. A page, shown in Figure 1, will give an idea of its contents. Appendix 1 contains a summary description of the sources.
The main research database, which is successively enlarged by new geographical areas, currently contains individual information from approximately 60 completely digitised parishes, five million source records and one million individuals. The number of variables exceeds 300 and the time depth varies up to 10 generations. 
Groups of parishes, constituting ”regions” are selected for digitisation on the basis of potential research interest. The individual source records of each parish are digitised row by row (each row constituting a record containing a number of variables) for each separate source type and volume. Then all the individual records are linked within the parish into a ”biography”, which is given a unique identity number. When a number of adjacent parishes, regarded as a region, are complete, the ”region linkage” is done by connecting the ”parish biographies”.  

In addition to the individual database, DDB offers aggregated statistics in a database of the complete Swedish population statistics (Tabellverket), which contains the annual data about all vital events yearly, and the population every fifth year, for each of c.2500 parishes 1749-1859 (see Appendix 1). Finally, the complete microfiche collection of Swedish church registers until c.1900, is an invaluable accessory resource, especially for genealogical work. 

Figure 1. Catechetical register page from Tuna parish 1865-1874.
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3.  Longitudinal databases and what to expect from them

A wide definition of a longitudinal database might be ”a searchable mass of computerised data providing information about individuals over time”.  

The above definition allows for more or less genuinely longitudinal data. If we are lucky, the source information (ideally even created to be ”longitudinal”) provides us with continuous and complete observation of individuals over well defined periods of time.  Such sources, of which the Swedish church registers is one example, are extremely rare, not least within the realm of historical data.  Most of the time we will have to do with more or less good approximations.  In terms of database size, complexity, structure and technology there is also a great variation, which will largely be disregarded here. However, some important basic demands could be made on a longitudinal database for research purposes. Figure 2.
The first five demands have been presented and discussed elsewhere by Vikström et al.(2), while the last one has been added as a very important one in consideration of the subtitle of this paper - database flexibility, transparency and longevity.
In the phase of construction, the potential to fulfil all six demands in Figure 2 can be built into the database by means of careful planning by scientific and database expertise. How well demands 2 and 3 can be fulfilled is, of course, also dependent on the character of the sources.  Finally, demand 6, implies the necessity of sustained efforts. In the aging database it should still be possible to access the data, to find out about the sources, to understand the purpose, construction principles, variables, coding and refinement methods, to evaluate the reliability and validity of data, to make safe updates, enter new data – in short, to do the things that were in the specification of the database, and maybe more.  


  Figure 2.   Basic demands on a longitudinal research database

1. It should be possible for a researcher to reconstruct any piece of the original source         information from its representation in the database.

2. It should be possible to find all basic information about a person over time.

3. It should be possible to find all information valid for a person at a certain point  in time.       Thus, a census population can be simulated.

4. The quality of the original sources defines the upper limit of the data quality.                             No information should be presented on a level of precision exceeding that of the source information. 

5. It should be easy to extend the database structure.

6. All aspects of the database should be continuously maintained and thoroughly documented.

4.  Building the database
Many researchers have the experience of building relatively uncomplicated databases of their own, addressing a limited set of research questions. To build a large research database with the potential to serve many users, asking different kinds of questions, over a long time span is quite another matter.  Therefore, I will try to illustrate what it might look like for by showing a ”flow chart”, Figure 3:1-4, for the DDB database production and management process as it looks today for the database Popum, described in section 2. This database represents an extreme in terms of scope and complexity and is continually growing - at a faster pace, thanks to improved technology and methods. Thus, it is probably safe to say that the DDB has faced most problems found in this kind of database building. 

In Figure 3:1-4, the process of creating and running the database is mainly represented by the computerised or computer supported steps. In order to create, maintain and refine this huge process, the DDB systems department keeps at least 20 different software systems in continual use. These systems are mainly dedicated to the creation of tools for production, administration, maintenance and refinement of databases and metadatabases, and for user access and presentation in various environments.  Major shifts of database- or other software technology are bound to happen over the years, and may necessitate a more or less complete revision of these systems. This is a task of many person-years. 

The “human side” of the process  is no less demanding on resources. Among the activities are: 

· Identifying, getting hold of, analysing and reproducing the relevant source material.  Estimating the volume of material and the work needed. 

· Preparing the sources  for computerisation. Deciding how to solve specific problems of contents and quality.

· Setting up a user manual and instructions how to treat each variable in the digitisation process. Initial and recurring training of personnel and co-ordination of methods.  

· Designing the database structure, variables, and the toolbox of systems and procedures for the entire building process. Decision-making throughout the development process. 

· Continually managing the process, developing competences, making the database known and available, supporting users,  renewing methods and systems, identifying new needs and directions in the research community, obtaining funding, etc.

DDB has a staff of production personnel, systems developers and researchers, around 70 persons in all.  However, with the accelerating growth of database size, complexity, and demand for flexibility of access, the tasks of database refinement, quality monitoring and documentation increasingly require a kind of competence previously provided by researchers and systems developers in cooperation. Thus, we are now building up a staff of scientifically schooled analysts, with a combined understanding of the source material itself, the database building process, and of statistical and other methods needed to secure continued quality.

Every extension of a database through addition of data for new time periods, areas or groups of individuals as well as entirely new types of data will introduce problems to solve. The same thing is true for restructuring or any kind of connecting or merging of different databases. 
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An example of database co-ordination: Popum3
The DDB is currently merging the hitherto separate church register databases for different regions in Sweden into one database, Popum3, which should permit researchers to use the entire material or compare any of the areas or time periods without making mistakes or being hindered by unnecessary differences in structure, variable names or contents, coding, level of quality, handling of missing data etc. This means that databases built during a time span of  30 years must be harmonised. The feasibility of this process is totally dependent on the existence of exhaustive documentation of the “history of the database”.  It is impossible to achieve perfect compatibility and comparability. Even if the underlying philosophy and quality goals have been the same, new aspects of source materials, accumulating experience, new demands from the research community, and hardware, software - especially database technology - development, implies that the databases to be merged are not perfectly identical in terms of quality, contents and structure.  

For example, the introduction of new areas or time periods may imply additional source contents or new ways of recording or conceptualising the traditional contents. Many concepts or categories used in the church registers are strongly context dependent, a fact that may easily be overlooked when documenting the database of a relatively homogenous region or period, and when deciding on the appropriate categories to use in its “user-oriented” tables. 

Entities like ‘farm’, ‘village’, ‘parish’ constituting vital parts of the source structure may imply different types of physical, administrative or social organisation in different  regions and time periods. Terms used by the clergy in keeping the registers did not have invariant contents. An example is “inoculation” against smallpox, which took on new meaning during a period of changing methods. 

The praxis in relation to legislation could differ: For example, in parishes with a substantial percentage of nomadic Saami population, the clergy seems to have been very lenient with regard to the demand on temporal proximity between banns and marriage. This had probably to do with respecting old Saami traditions in connection with prearranged marriages, as well as with practical considerations related to reindeer herding nomadism.  

Digitisation procedures have changed over time, and so has the quality of the source copies used in the process. Record linkage, originally done by manual sorting of cards, is now done predominantly by computer according to explicit and sharply defined rules, and the result are automatically checked for faulty logic and missing parts of biographies. On the other hand, the pool of standardised names, on which the linkage rules operate, is changing when new material is digitised and processed. This might influence the linkage rate in subtle ways that are practically impossible to make explicit. Interlinkage of individual biographies from different parishes and regions will cause changed person identities for a number of records and a number of more elusive changes in life course data. Also, errors in the digitised material may be found and corrected. Monitoring of updates and handling of database versions have developed over time, and so have refinement procedures including rules of compiling information for tables and variables for the extended user version of the database. 

In merging the region databases and verifying the contents and structure of Popum3, there arises a number of very tricky questions on the “identity” of data.  In some instances we have to give up the idea of accomodating the contents from different regions in the same variable, or even in the same table. Thus, the new database has a core of common tables, and in addition a number of region-specific tables. When combining or comparing data from both older versions of the database and from Popum3, any researcher, as well as DDB staff, must have the possibility to identify all differences, their origins and consequences, as well as the means to link the old and the new data.   

The number one requirement for a process like the one described above is the existence of exhaustive and adequate metadata/documentation about the sources, data, structures, processes, tools and products involved. It is equally important in any attempt to compare, combine or merge databases built according to different original specifications. 

6.  Database documentation: the example of computerised record linkage
An example from Popum will serve to evoke the magnitude of the documentation task for a large longitudinal database. The example concerns just a small segment of Figure 3:2, namely the computerised intra-parish linkage of individual records into biographies. 

Linkage is a group of activities and software systems within the process of building Popum. The first major step in a chain of linkage activities is computerised record linkage, using the DDB software application CoreLink, constructed for this particular database with all its unique characteristics of source materials, processing methods and database structure. 

To fully understand the computerised linkage process and its results, one needs the detailed documentation of 

· the source contents, organisation and quality,

· how the source is represented in the database, 

· all the necessary steps of reorganisation and refinement preceeding linkage, 

· the “linkage philosophy” adopted, the à priori specification of general principles, 

· the desired level of certainty, 
· the exact criteria and methods used in the computerised linkage. 

A complete description of the computerised linkage would have to contain, among other things, the matching variables with their respective ranges of criterion levels, the many multiple rules set up as combinations of matching criteria to be applied under different well-defined sets of circumstances. For example, if there is an explicit reference from an individual record to another one, the combined criterion is more lenient than if no such reference exists. There are certain rules for creating an individual link, when there is source information showing the individual to be the member of a family being transferred together from one to another catechetical register page. How this family membership is established must also be explained. The degree of independence of matching variables should be discussed.

The preparation of name text strings and different kinds of standardisation of names for use as matching variables, the rules for choosing a standardised vs a non-standardised name form for matching, the method of matching non-standardised names, the pool of standardised forms available at the time of linkage for each parish, and the (probably larger) pool used when parishes later on are linked into to a region should be accounted for, as well as the running order of the different parts of the linkage system and its influence on the result. Also, the application has been improved a number of times, and it should be known when and how.  Finally, the result should be described in terms of various measures of linkage rate and quality of the linked biographies. The remaining unlinked records should be discussed with regard to the risk of  bias or inaccuracy in the material, and so should the kind of gaps in biographies and faulty logic found by computerised linkage verification.

A major part of the information necessary to understand how all this was implemented is embedded in the software. However, program code is not highly readable to anybody except the authors and their peers. Documentation in plain language, including specifications for software construction, is produced for internal use at the DDB and as a basis for information to external users.  There is also a manual for loading of the special linkage tables and running the linkage application in the production environment.

When, finally, there is a thorough documentation of the computerised linkage, one must turn to the complementary stages of  interactive linkage and verification of individual records and relations. Documentation ought to be no less detailed for those procedures, since the end result  - a parish with source records linked into individual biographies – is achieved by a sequence of steps, none of which can be fully evaluated  in isolation.

It seems necessary to draw a line somewhere, at least for documentation to be communicated outside the database environment on a regular basis. The question is where? 

For the example above, external users should at least be able to find out about the underlying principles of the linkage done, the matching variables and criteria, the estimated degree of linkage and the risks of bias due to linkage methods. It is essential for internal and external users alike that the state of the database in terms of linkage at any point in time can be described. Maybe this set of requirements can exemplify a minimum level. 

If a large relational database (even if not by far as complex as Popum) should change its host and/or be opened up for new users on a self-service basis without individual guidance, the documentation requirements would grow enormously, even if the database remained closed to additions or other changes.  Adherence to the strictest rule of documentation, saying that it should permit an independent reproduction of the process and its results, would probably lead to a level of documentation far above what most databases can offer today. 

The ultimate test of a database documentation would be to open up the database for continued development by others than the constructors. In this case it would be necessary to hand over the source material, the specification and the history of the database, the database itself, the entire toolbox used for construction, maintenance and access, and all available written documentation. Extensive training and long-term support would be needed.

7.  What are the “database needs” of researchers today?

All of the above examples should make it clear that undertaking the construction of a large longitudinal database, for multiple research purposes, also means initiating a longterm project of maintaining, refining, describing, and guaranteeing the quality of this database, which in turn requires initial and continuous planning far ahead and some guarantee of continued management and financing. 

Of course, the resource demands are much less heavy on the type of limited project databases built for use in a research group.  However the current development in database building and use seems to indicate a future where any research database will be expected to live up to a set of standards of data quality, security, flexibility, transparency, user friendliness and potential longevity. Thus, the same general principles should in fact be guiding database building and management irrespective of scale. 

Today, there is a remarkable growth of the number, size and versatility of longitudinal databases of contemporary and historical contents. Vastly improved technology permits great speed of data entry, easier handling of large datasets, more sophisticated database structures and means of connecting or communicating between databases. Also, database development is stimulated by the dynamic relationship between the increasingly complex research questions posed by researchers and the methods of statistical analysis and presentation continually developed for dealing with these questions. 

Things that longitudinal database users in the field of historical demography and related disciplines increasingly want to do with databases are exemplified in  Figure 4.


Figure 4.   Examples of researcher’s priorities
1. Increasing time depth in general, or generational depth in particular, e.g. for intergenerational studies.

2. Increasing the accuracy and completeness of individual-/family life course and kinship information. 

3. Increasing the scope of individual- and context information available at any point in time, 
and data permitting a multilevel analysis approach. 

4. Contents and formats permitting co-ordinated and comparative (inter)national studies. 

Comments to Figure 4.

1. To increase the temporal-/generational depth may be achieved by backward and forward database extension.  In the first case, problems with early sources may predominately have to do with meagre, damaged or otherwise incomplete data, and with the interpretation of ancient handwriting and language in unstandardised source formats. Modern scanning technology may improve some aspects of readability, e.g. when the problem is writing in more than one layer, smudging, burn marks etc in the original documents. Probably, better tools will be developed for tasks like computerised interpretation and restructuring of handwritten text. 

Most researchers in the social sciences and humanities probably have insufficient contact with the development in such fields to be able to contribute to, or to take quick advantage of, the progress made. The latter also tends to be costly. 

Connecting historical and modern data, on the other hand, will probably introduce the problems of individual integrity and data security. For example, restrictive and/or opaque legislation may put obstacles in the way of such linkage. Also, the parties concerned – whether government organs, archives or owners of large specialised databases – may apply rules of anonymisation of datasets, read-only access, or other procedures that seriously hamper attempts to link data.

Finally, both types of database extension will entail work on linkage methodology and on finding least common denominators for variables coming from sources with widely different characteristics.

2. Using data from different types of sources will allow cross-checking of information and also filling in  gaps. An example of the fruitful co-ordinated use of different sources is the description of an individual’s occupational career. Such information from church registers is  incomplete and will introduce bias. For example, individuals having many demographic events, i.e. many records in the registers, will appear to have a very rich occupational life history, in contrast to someone remaining unmarried, childless, and resident in the same place. This problem may be partly solved by complementing the church registers with poll tax registers, which, thanks to their original purpose, constitute a better source of occupational information.

It is extremely important for many longitudinal research questions to fill in gaps in individual biographies, most often caused by the non-continuous character of the source or individual absences from the geographical area covered by the database. Even Popum, with its coverage of parishes clustered into regions, and with sources permitting continuous observation of individuals within these regions, has limitations when it comes to studies requiring complete information on, for example, womens’ reproductive history, parity, biological parent-child relations, multigenerational pedigrees, or migration patterns over the life course. With incomplete information, the validity of results may be seriously damaged, or the study will be found impossible to carry out at all. 

The cost of filling in gaps by individual searches in source materials is usually too high for the size of grants held by most researchers. Even if the money is there and professional help is at hand, such searching is a time-consuming process.  Thus, in constructing a longitudinal population database, it is highly desirable to incorporate areas with the objective of covering as much as possible of the migrations of the target population.  

There are sometimes alternative ways of tackling the problem. For researchers mainly interested in genealogical information, it is possible to use church registers to build extensive databases with reduced information, i.e. leaving out the bulk of qualitative or redundant data in the source material, and concentrate on kin links. However, this approach has severe drawbacks with regard to quality and cost effectiveness. For example, vital information on kinship, on possible genetic defects and other relevant circumstances may be embedded in variables without obvious relevance for genealogy, or in the free text comments often made in registers by the clergy.  Also, post facto, the researcher may realise that such qualitative information would enhance the scientific value of the project. To add the information afterwards is possible in theory, but often not feasible. It is not only a question of adding information, but of repeating most of the processes in Figure 3:1-4 at a cost many times as high as if the extra data had been incorporated from the beginning. 

Another approach to the problem of filling gaps in genealogies would be to take advantage of the many databases built by individual researchers or research groups. Researchers tend to be very possessive of such materials, partly to keep their lead in the fierce competition. However, there is reason to believe that a mutual openness would benefit everyone in the long run, since lots of research money is constantly invested in genealogical investigations, which probably are by now overlapping to a very high degree (not least because certain regions tend to be target areas for the interest of genetic epidemiologists and geneticists).  

If bad organisation of data, lack of documentation, idiosyncratic coding or presentation systems - or even bad quality - are causes behind the reluctance to contribute data, this is indeed a strong motive to strive toward forms of database sharing that at the same time offer support for better database building, documentation and maintenance.  

3. “Contextual” information, e.g. in the form of illustrative examples from the sources used or parallell ones, can be inserted into a database structure with relative ease.  Complications may appear when clearcut links to the individual data are required.

Combining data on several levels of observation to permit multilevel analysis – often implying the use of different types of parallell sources - will put high demands on
· compatibility of sources with regard to purposes, contents and structuring,

e.g. geographically, 

· possibilities and methods to achieve unambiguous links between data levels at any point in time and to deal with the dynamics of these links over time, 

· database structure, formats for data retrieval etc. to handle the complexity, 

· the sheer volume of data needed for multilevel analysis.

The desired information may be found in different databases, built for different purposes.  This does not necessarily mean that they are incompatible, but once the respective parties are aware of each other’s existence, a common ground must be identified in terms of contents, prerequisites for linkage between the data types and technology for making connections. 

A more favorable situation would be that individual databases were originally structured to hold contextual or higher level information, or that suitable databases could be permanently merged to achieve this order of complexity.

4.   Making co-ordinated and comparative studies on the national and international level is a very attractive scenario of an expanding and ripening database universe. Source problems that are difficult to eliminate, especially in international comparisons, are those stemming from inherent structural differences and from conceptual differences rooted in unique historical circumstances. Other types of problems, which have sometimes hindered or invalidated comparisons, should be possible to overcome by adhering to the golden rules of database construction.  The most obvious and straightforward measures to take are to digitise the information completely and true to the source, which also implies the lowest possible level of aggregation, and to document the whole process and all products in detail.  

8.  Implications for future database building, maintenance and use

In summary, such scientifically motivated needs as those discussed in section 7, have consequences for the whole field of database construction, documentation, maintenance, and access. 
Considering the kind of processes involved, exemplified in Figure 3:1-4, the task of meeting longitudinal research needs seems to call for co-ordination, management and support on a scale by far exceeding the resources och practical possibilities of single researchers, research groups, university departments or other isolated agents.  

In Figure 5, the implications of research needs are expressed in terms of the need for co-ordinated efforts on both a national and international scale.

Figure 5.   Areas needing co-ordinated (inter)national action:

Common definitions of central concepts and variables, standards of data formats, documentation, and quality, flexible and multidimensional coding systems to facilitate comparisons over time and place.

Easily accessible, searchable and exhaustive information / metadata about existing databases.

National and international web access to data for searches, linkage, comparisons, etc.

Tools and support for searches, inter-database linkage, adapting datasets to different modes of analysis or presentation, aggregation of raw data to the desired level, controlling identity of units studied, etc.

Technology platforms, agreements, etc., permitting different database host arrangements, input and output in different ways by multiple agents.

Methodological and financial support for extending existing databases and building new ones, including structuring, production, documentation and long-term maintenance.

Information and support to handle legislation, integrity of individuals, data- and software security.

Long-term database management services.

9.  Transcending ”documentation” - the metadatabase

In all the areas listed in Figure 5, there is at least one common denominator, namely adequate and sufficient database documentation, which is indispensable at various stages in every imaginable activity.  Thus, a major responsibility in longitudinal database building and maintenance is the continuous monitoring of processes and quality, and the accompanying production of metadata, and user-oriented information. 

The importance and extent of those tasks is increasing with the fast-growing complexity and interactivity on the international database arena. It is probably even motivated to say that it isn’t enough to accumulate documentation on every aspect of process and product. Instead, any such database building project  should incorporate the simultaneous construction of a metadatabase, dynamically linked to, and getting input directly from, the main database. All documentation that is not originally part of the latter should be entered into, or linked to, the metadatabase, which should cover full information on all past and present states and processes of the database. Finally, the metadatabase must have efficient interfaces for different types of output aimed at database administrators, researchers, programmers, production personnel, and other users.  In order to make this happen at all, and to make it happen in similar and comparable ways for different databases, there is great need for common standards and other forms of methodological and technological support. 

Smaller research databases with limited resources, will have special needs in this respect, for example the opportunity to join a common metadatabase having a structure that can accomodate information on databases/datasets which have reached their final state in terms of input and use, or which are still being used and/or modified but don’t have a viable maintenance environment. 
10.  Existing initiatives

In fact, many initiatives taken during the last decades have been motivated by ambitions like the ones put forward in Figure 5.  Some examples are large data archive cooperations on the national and international level, like ICPSR (Inter-university Consortium for Political and Social Research) established in the USA as early as 1962, CCRI (Canadian Century Research Infrastructure) focussing on census data, CESSDA (Council of European Social Science Data Archives), a cooperation of more than 20 European data archives, and HISDAN (Historical Data Archive Network). 

Objectives may vary, but among them are: information about databases, the creation of international standards and other ways to facilitate the comparison and interchange of data between countries, support for database building, initiation of research, storing and maintenance of datasets, and training. 

Also, the development of common environments (wrappers) and translator functions (mediators) enabling communication and co-ordination between databases is a hot field in computer science research. See (4) for an example of such research activities.
In Sweden, it is discussed to ensure through conditions stipulated in all Research Council contracts with researchers, that their used datasets shall be stored and made available for secondary users. However, there are still many unresolved questions on when – in relation to the research needs of the constructor/primary user -  such a transfer of a dataset should be done. Neither is it clear where the dividing line should go between a deliverable dataset and a database with a degree of complexity requiring the constructor/primary user as an intermediary for access or secondary use.  
Co-ordinated survey studies across a number of countries, e.g. the ongoing European Social Survey (ESS), exemplify the opening-up of national borders to enhance large comparative research efforts. The results of a huge ESS data collection in 2002/03 was made accessible for international researchers within a year, through downloading of data from the website of the Norwegian Social Science Data Service (NSD). 

An illustrative example of ongoing work, and of the kind of problems encountered, in the field of metadata is the Data Documentation Initiative (DDI), described as ”an effort to establish an international XML-based standard for the content, presentation, transport and preservation of documentation for datasets in the social and behavioral sciences”. The target of this effort has so far been survey data. Most European national archives, the major US archives and a number of leading research univeristies are members of the DDI alliance. DDI’s strategic plan for the period 2004-2006 states as the highest-priority task to establish a sustainable semantic data model, which should ensure that the the meaning of the data are conveyed, fully and accurately, from the data producer to the user, even when the former is long gone. It recognises a need to extend the scope of modelling, since much of the most important research involves multi-level analyses using information on many levels, from the individual up to the national level, going far beyond survey data. Concerns are expressed about emerging complexity, e.g. caused by fast-changing database structures and the task of documenting complex hierarchial and relational files. Renewed efforts are to be invested in the area of aggregate data with special consideration of “geography and temporal coverage”. Wide-spread training courses and web access to tools and step-by-step instructions are suggested as urgent measures to overcome initial difficulties in using DDI. (3).
An overview of these kinds of co-operation and co-ordination efforts so far indicates a dominance of work on modern data. Most projects contributing to and taking advantage of existing networks and other service infrastructures seem to be large scale survey studies, censuses and other regular data collections on aggregates or individuals, often with relevance for analysis and planning on the societal level. 

When it comes to longterm management, secondary access and large scale comparisons, such studies and researchable data collections may have certain practical advantages over most research datasets or databases constructed within the historical domain: Data are collected in the era of centralised statistics and great methodological awareness, which might lead to more standardised source materials, greater conformity regarding methodology of data production, and possibly better documentation available concerning original purposes. 
These advantages, however, do not always imply a scientific advantage.  In fact, highly standardised data sources may sometimes have restricted precision and flexibility of contents, and thereby a limited potential for answering many different research questions involving different contexts in time and space. Organisations like the ones described above have an important role to play for improvement in this respect. 

Historical or other data on the individual level, produced before the time of “put an X in the box for age 15-19, 20-24, …., >64 years”,  may come in a more “virgin” state from the source. This leaves the opportunity for researchers to structure the data in different ways, but it definitely makes the processes of database production, documentation, continuous maintenance and re-use more cumbersome.  The complexity hinted at by the DDI strategic document cited above may prove to be relatively minor in comparison with the one that might emerge in trying to co-ordinate methods and metadata for historical databases covering hundreds of years, geographical/administrative areas of uncertain and changing delimitation, and source information produced for widely different purposes, often in highly unstandardised ways. It seems to exist a real need for national and international support centres with a profile suited to serve researchers and database builders within fields having these characteristics. However, it is far less clear what their prime objectives should be in order to give the best possible value in absolute terms and for invested resources.

Probably, the answers will vary depending on what user category you ask: 
· Those who want to find large “ready-made” data sets - whether for comparative empirical studies or for testing of complex theoretical models - might give top priority to information on existing data and easy access. 

· Someone wanting to build a database might want a ” handbook” and contact with experts in the field. 

· Active database owners might want to follow the latest developments in technology, or find someone else’s solution to a specific problem.

· Others might want to hand over the management of their out-of-use research database to a centre with the resources for continuous maintenance. 

· Researchers might want a contact point where they can find partners for method discussions, exchange of data, cooperation in data collection, joint research or database building. 

· An infrastructure centre might also undertake development work of their own, and push other actors to tackle important problems in database building and related areas. 

11.  Upcoming on the European arena: EROHS
The EU is already financing research infrastructure projects and especially projects aimed at giving access to existing infrastructures. Within the 7th Framework Programme of the European Union there is a strong emphasis on large scale research infrastructures, including infrastructures for the humanities and social sciences. 

A report (5) to the European Strategy Forum for Research Infrastructures (ESFRI) by the Working Group on Research Infrastructure in the Humanities and Social Sciences (May 2004) contains a proposal of  a large scale “European Resource Observatory for the Humanities and Social Sciences” (EROHS). 
The main guiding principles for EROHS are similar to the ambitions expressed by existing organisations, but there is also an ambition to create new and ”genuinely European” data, to digitise previously un-computerised data and to ”enhance the building of research infrastructure capacity in the less resourced European countries”. 
In the report, European research infrastructure in general is described as being short on coherency and funding, on accessibility, and on standardisation and quality. These problems are further described in a way consistent with the ”insider” view of problems in database construction, management and use discussed in this paper. About the use of large scale databases it is stated that ”From resource providers it requires active participation and some common tools. The most important tools are standards for quality assurance, standards that allow comparison across resources and standards that drive software”. 
EROHS will be structured as a distributed model with a strong physical hub working in close conjunction with a number of nodes across Europe. The hub shall co-ordinate and support the the nodes and ”ensure that a semantic humanities and social science web is constructed binding the various activities together, thus creating a single unified research infrastructure”. A total annual EU funding is envisaged to be around 25 million € initially and then gradually rising. The time for reaching full capacity is estimated to 5-7 years.
12.  Some concluding questions 
The increasingly diversified and advanced demands on longitudinal research data, in combination with the hardships and costs of database construction and maintenance have been exemplified above. In view of this situation, the massive emergence of international network building and other joint efforts is a logical and probably necessary development. So far, the most advanced vision seems to be the one of  EROHS:  “a single unified research infrastructure”.  It is easy to picture the potential benefits in terms of quality, volume and multidimensionality of data, exchange of ideas, technology, economy and much more.  

However, I am convinced that before such integrated ”superinfrastructures” will have the desired impact, ther will be a very long period of maturation and adaptation, during which a large number of questions will have to be dealt with. Thus, I will end by posing some such questions, that probably will deserve immediate attention.
· What are the incentives for researchers and database constructors to make the great effort of adopting new ways of thinking in the realm of research co-operation, data production, maintenance and use?
· What kinds of integration and support are actually asked for by database builders/-providers and users/researchers?

· Will there be differences in actual and perceived benefit between researchers within different research traditions and fields of study?
· Is there a solid enough basis, e.g. in terms of existence and compatibility of data, for the optimism about large-scale international integration in the historical domain? 
· Will large, complex infrastructures imply a risk of inertia, hampering scientific and technological creativity? – What about freedom to organise data in preferred ways?  
· What are the suitable host arrangements for datasets/databases of different size and complexity? – When are the data mature enough to be opened up for free access?
· Will researchers/database providers have sufficient resources to participate and to live up to the construction, maintenance, documentation and accessibility demands posed by a superordinate infrastructure?
· Who will pay for the free access to databases which were not built and funded for that purpose?
____________________________
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Appendix 1:   The Swedish church registers

- a short description of the source material of DDB

During the period covered by the DDB databases, parish registers, kept according to a law from 1686, had mainly two functions, namely to: 

1) Control the the parishioners’ adherence to the teachings of the Church: This function has given us  access to information on family/household (seen as the unit of religious education), on literacy, knowledge and understanding of the religious techings, on moral conduct in general terms and related to the ten commandments, and also on physical and mental illness or disability (given as explanations of unsatisfactory literacy, understanding, behaviour etc).

2) Provide the basis for population statistics. Since the parish registers included the whole de jure population, and were kept in an exhaustive and well-organised form by the local clergy having good knowledge of their parishioners, they were the ideal source for detailed population statistics. The statistics was compiled on the parish level by the ministers. The final compilation, giving the information on levels from the parochial to the national, is known as Tabellverket 1749-1859. From 1860 the Central Bureau of Statistics took over the central responsibility, but the basic statistics was still compiled by the parish clergy.

The types of registers

1) Event registers were kept for birth and baptism, banns and marriage, death and burial and, mainly from the 19th century, migration. 
2) Catechetical examination registers (“husförhörslängder”), constitute a dynamic source, unique for Sweden. The parishioners were to be included in the catechetical registers as soon as they had informed the clergyman about their in-migration. 
A catechetical register volume covers a period of about 5–10 years, during which the information was continuously updated. When an event took place, like birth, marriage, death or migration (in, out, or within the parish), the information was entered into the register. Even when the more detailed information from event registers is missing, we can get a good grasp of the demographic events, including dates. At the yearly catechectical examination meetings, the individual information concerning literacy etc (see above) and events or other changes that might have eluded the minister during the year, was updated.

After completing a catechetical volume, the clergyman set up a new one, into which he transferred all information that was still valid at the end of the old volume. Families were kept together on the same page as long as they lived together, but if a person moved to another place in the parish he/she was transferred to the relevant page for the new residence. In this way it is possible to follow individuals and families through their lives within their parishes and also between parishes. We get true longitudinal information at least for some variables provided that the information is thoroughly kept. When there are exact dates for births, deaths and migrations, the population can be considered to be constantly under observation during their presence in the parish. We can study marital and childbearing history, as well as residential and migration history (both within parishes and between parishes, according to the administrative definition of residence and migration), on the individual and family level. 
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