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The problem
How to describe statistical choices and requirements performed 
along a statistical process?
How to trace lineage of statistical data?
Our goals for description:
• Description at semantic level
• Not ambiguous
• Machine readable

❖ Is it possible to retrieve data records and to describe semantic of 
data, in the same environment ?
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Inside GSBPM
Preparation of data to be analyzed involves some phases of GSBMP.
We have to document statistical interpretations and choices from the 
beginning to the end of the process.
Anyway, data manipulations characterise mainly some phases, mainly those 
from the Collect to the Process phases
When our input data consist of a Statistical Register we have to consider that 
some manipulations have already been made:
• Integrate data
• Classify and code
Choices to prepare Registers have to be documented first.
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Data milestones
To analyze data from statistical point of view, we need to:

• Collect data or organize data in Statistical Registers

• Build a Design Matrix of microdata

• Compute the desired Macrodata: aggregated measures, indicators, 
derived variables
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Data milestones
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Description layers
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Layer describes Represented by Meaning

Input Data Layer Data Collected or 
Statistical 
Registers

Domain Ontology Semantic of
domain to analyze

Design Matrix 
Layer
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microdata

Design Matrix meta 
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Statistical choices
for microdata

Macrodata Layer Macrodata: 
aggregated 
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indicators, derived 
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Why meta ontologies ?
Our strong requirement: Description of statistical choices 
have to be decoupled from specific domains of input 
data.
In our approach meta ontologies are abstract and general, 
only their istances are specific for a single domain. 

We could use also SparQL queries directly on Domain 
Ontology, but so statistical choices are coupled and 
embedded in one specific Data Domain.
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Example of Domain 
Ontology
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Smoker habits of persons, 
distinguished for educational level 
and date of birth



Design 
Matrix meta 
Ontology

Expressed in Graphol language
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OBDA approach
Ontology Based Data Access permits to:

Retrieve data records by ontologies
Statisticians can fill their matrices without accessing to 
databases.
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Ontology concepts: Classes, rules
(semantic)

Relational database tables
(data records)

SQL queries
(mapping)



Ontology View
Extended ontology construct: It is a special class
Representing the concept of the group of records 
contained in that design matrix.
It consists of:
• A SparQL query containing statistical choices
• Each attribute of View corresponds to one output 

field of the query
• Any instance of view represents the set of records 

contained in one Design Matrix
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Conclusions
By this approach statistical choices are:
• Described in a formal way (SparQL)
• Usable by reasoning services
• Accessible machine-to-machine.

It is possible:
❖ to trace the lineage of data transformations and of 

statistical logic applied in the process
❖ and access data in the meantime.

It needs custom software to enable these capabilities for 
users.
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