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Generic Longitudinal Business Process 

Model 
D D I  ð D O C U M E N T I N G  T H E  H E L IX  

FORWARD 
This paper is the product of one of the three working groups at Dagstuhl event 11382. The group was 

charged with producing a reference model for the process of longitudinal data production and use, 

with an emphasis on the specification and management of the supporting metadata. This model is 

designed to be useful for the gamut of study types where data are collected across time, including 

panel studies and repeated cross-sectional studies. It should also be useful for single cross-section 

studies.   

 

INTRODUCTION 
The intention of this document is to provide a generic model that can serve as the basis for informing 

discussions across organizations conducting longitudinal data collections, and other data collections 

repeated across time. The model is not intended to drive implementation directly. Rather, it is 

primarily intended to serve as a reference model against which implemented processes are mapped, 

for the purposes of determining where they may be similar to or different from other processes in 

other organizations. It may also prove useful to those designing new longitudinal studies, providing 

reminders of steps which may need to be planned. 

This is a reference model of the process of longitudinal and repeat cross-sectional data collection, 

describing the activities undertaken and mapping these to their typical inputs and outputs, which 

would then be described using DDI Lifecycle.  

With early roots in the social sciences, this model is grounded in human science. Elements such as 

anonymizing data (step 5.8 in Figure 5) and managing disclosure risk (step 8.6) relate directly to 

research on people, whether a biomedical study or a study on political attitudes. The model was 

developed with longitudinal surveys being the archetypal study type so many of the examples in this 

paper relate to surveys. Nevertheless, the model described here is intended to be applicable to a 

wider range of study types. This model should be just as applicable to a longitudinal series of 

experiments as a survey (see Block et al. 2011). 

This model is not intended to be comprehensive. It is intended to be descriptive of a generalized view 

of longitudinal data collection. This model may be extended or specialized to describe specific 

processes within an organization. Appendix A provides one example of extending this model by 

incorporating elements from another process model. 
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Relationship to Previous Work 

This document was produced at the 2nd (2011) Dagstuhl Workshop on Longitudinal Data. It builds 

upon the materials produced at the 2010 workshop on the same subject among which was a high level 

process model describing the relationships between different waves of an ongoing data collection 

(see Hoyle et al. 2011). These were depicted in the diagram shown below (see Figure 1). 

In this diagram we see a high level process depicting concept, collection, processing, analysis, 

distribution and discovery activities. This paper elaborates upon that high level view, adding a 

deeper level of detail. There is a cyclic aspect to the high level model, as data collection waves are 

conducted. Earlier waves will impact succeeding waves, and we have attempted to show where these 

interactions take place in terms of the metadata associated with collection activities. 

 

Figure 1. A helical view of the data and metadata lifecycle 
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Relationship to the DDI Lifecycle model and the GSBPM 

DDI Lifecyle contains a high-level model of the data life cycle (see Figure 2). This high-level model 

was used in developing the Generic Statistical Business Process Model (GSBPM)1.  The GSBPM is a 

model developed for statistics agencies to allow them to define and compare processes within and 

between organizations. It is a much more detailed reference model describing statistical production 

within the official statistics domain.  The GSBPM uses a non-linear style which was found to be 

appropriate for modeling longitudinal data collection (see UNECE Secretariat 2009). Our model, the 

GLBPM, takes the approach of having a non-linear path through a matrix of alternatives, as in figure 

6 below, directly from the GSBPM. 

 

Figure 2. The DDI combined lifecycle model (taken from Data Documentation Initiative (DDI) Technical Specification, 

Part I: Overview Version 3.1 October 2009) 

 

The model presented in this document has many similarities to the GSBPM, although it differs in some 

specific activities as a result of different practice in the real world and also as a result of the different 

terminology used in the social sciences. Furthermore, in social science research, data are commonly 

collected with specific analyses in mind. These must be integrated into early planning stages. Because 

GSBPM is based on the DDI Lifecycle model and because the model presented here is based on 

GSBPM, it is possible to map it against the DDI Lifecycle model. This is shown in the figure below. 

                                                
1 For more information about the GSBPM see: 
http://www1.unece.org/stat/platform/display/metis/The+Generic+Statistical+Business+Process+Model  

http://www1.unece.org/stat/platform/display/metis/The+Generic+Statistical+Business+Process+Model
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Figure 3. Mapping of the GLBPM against the DDI combined lifecycle model 

 

HIGH LEVEL VIEW OF THE MODEL 
The highest level of the model (Figure 4) presents nine steps roughly organized around time. These 

depict a single wave of data collection within a repeated study. These steps are used to conceptually 

organize more detailed sub-steps (Figure 5), which are not necessarily organized in a linear (or uni-

directional) fashion when describing an actual process. In other words, many different paths through 

the model in Figure 5 are possible (see Figure 6). The nine high level steps are presented in the 

diagram below. 

Beneath the nine steps are other processes that are significant to the data collection process and which 

occur throughout. These processes are not the focus of the GLBPM. 

 

Figure 4. Generic Longitudinal Business Process Model ð High level view 
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In general terms, the products of each high level step can be summarized as follows:  

Step 1: Study design 

Step 2: Methodological design 

Step 3: Instrument and documentation 

Step 4: Raw data/metadata 

Step 5: Processed data/metadata and logical data products 

Step 6: Published2 and migrated versions of Step 5 products 

Step 7: Physical data products 

Step 8: Citations and publication 

Step 9: Assessment report, modification plans 

 

THE MODEL OVERVIEW 
The following diagram presents an overview of the GLBPM. This is a non-linear model. The high level 

view (the boxes across the top, numbered 1-9) represents a series of steps that are organized across 

time in a general fashion. The sub-steps (organized in columns below the high level steps) represent 

possible activities within the high level steps. This presentation is intended to allow a specific process to 

be mapped against these steps in whatever order they would actually occur. This may mean moving 

between the numbered high level steps to identify specific sub-steps representing the activities being 

described.  

 

                                                
2 In the context of DDI, publication occurs when access to metadata is given to anyone outside of the internal group 
responsible for creating the metadata. 
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Figure 5. Generic Longitudinal Business Process Model (GLBPM): overview 
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Paths through the Model 

Figure 6 below shows one possible sequence of steps through the model. This hypothetical study involves a 

survey administered twice by an already established team to a single panel using the same instrument each 

time. The study begins at step 1.1with initial design work, then moves to step 1.3 and 1.4 with decisions on the 

summary tables to be produced. Next comes step 9.1 establishing the between-round evaluation criteria. 

Steps 2.3, 2.4 and 2.5 finalize the design of the collection method and steps 3.1, 3.4 and 3.5 implement it. 

Collection proceeds through all step 4 sub-steps. Data are cleaned and aggregated in steps 5.3 and 5.7 and 

the final Round 1 outputs are produced in step 5.9. Round 1 data are preserved on the local file server in 

step 6.3. Initial analysis occurs in step 8.4. Evaluation of Round 1 occurs in steps 9.2, 9.3, and 9.4.  

Round 2, in blue, begins with new data collection using the already selected sample at step 4.2 and follows 

the same path from there as Round 1 until final data analysis at step 8.4. Final results are published in steps 

8.5, 8.6, and 8.7.  

This study included no analysis of change across time for individual respondents. If it had, then steps 5.1, 5.2, 

5.4, and 5.5 might have come into play. The process also points to a possible lack of a long-term preservation 

plan, with no steps 6.1 and 6.2. 

Figure 6. The path through the model for a hypothetical study 
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Project Management/Quality Management 

There are models describing project management and its intersection with quality management, e.g., the 

CMMI model (Capability Maturity Model Integration developed by the Carnegie Mellon Software 

Engineering Institute). The model presented here recognizes the importance of these processes to data 

collection but does not model them directly. They are in operation throughout the data collection process. 

Metadata Management 

The management of metadata is critical to the process of data collection. When modeling the data collection 

itself, however, metadata are assumed to exist and be available as inputs and outputs for many of the steps 

inherent to GLBPM. The process of metadata management is not modeled here. For an example of a study 

using DDI, see Brislinger et al. 2011. 

Use of External Standard Metadata 

Some metadata are made available for re-use in data collection but are not produced by the data collector. 

This type of metadata is typically published by external organizations which specialize in its production. 

Examples of this include ISCED, a standard classification published by UNESCO for use with international 

education data. The forthcoming paper from this workshop, òStructuring Metadata for Reuse: Building 

Foundational Metadata,ó will address ISCED in more detail. 

Locating and selecting external metadata for use in the study being designed will be a part of the activities 

described here (see steps 1.2, 2.1, 2.3, 2.4 in Figure 5). 

RELATIONSHIPS AMONG LONGITUDINAL WAVES 

In a longitudinal study, data elements must be traceable both within a single data life cycle iteration and 

across as many life cycle iterations as there are waves. Otherwise we cannot distinguish measures that are the 

same from those that are different in the series of measures we take over time. One visualization of these 

iterations over time presented earlier in Figure 1 is what has come to be called the òtornadoó. In Figure 7 we 

look at the tornado from the point of view of its eye and begin the discussion of best practices for assuring the 

traceability of data elements over time. 

In the eye of the tornado we archive, preserve, and curate. Archiving and preserving are the necessary basis 

for the traceability of data elements. It is, however, curation that connects the dots. 

Curation is a function of metadata management. Curators or, again, metadata librarians attend to drawing 

semantic relationships between study objects at various stages of the data life cycle. At the end of each data 

life cycle metadata librarians take on a special leading role during the retrospective evaluation. 
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Figure 7. Generic Longitudinal Business Process Model -- Circle view 

 

Retrospective Evaluation and Refactoring 

Project and quality management principles require that at the end of each longitudinal wave, regardless of 

which steps in the General Model a survey or study passes through, a retrospective evaluation occurs. During 

this evaluation there is refactoring. Refactoring in this context is not software refactoring. It is process (e.g., 

survey) refactoring. In survey refactoring, study objects are revisited to determine which ones are specific to a 

wave and which ones can be shared or reused across waves. Very often in a study when we go through the 

òtornadoó the first time, study designers and builders lack this perspective. Instead, no matter their 

experience, study designers and builders lack at least some foreknowledge as they move through the data 

life cycle defining, building, and executing the study in line with some but usually not all of the steps in the 

General Model. Perspective grows with retrospective evaluation. 

Beginning in Version 3, DDI began to define and support study objects in such a way as to support 

survey/study refactoring. This occurred with the introduction of resource packages and groups. What follows 

are some retrospective evaluation best practices in connection with the General Model and the DDI Data 

Lifecycle.   


