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1. Introduction 
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The Harmonized Survey on Households Living Standards (HSHLS) [1] is the
main household statistical survey conducted by French-speaking countries in
West and Central Africa since the year 2018, which aims to capture
household living conditions information. The results of this survey are used by
public authorities and development partners to identify areas where
necessary solutions can be provided to households or communities.

However, during data cleaning works, discrepancies are sometimes
observed between the methodology and the actual collected data.
Moreover, data processing teams are often forced to manually check
methodologic documents for analysis purposes, this is a time-consuming
task.



2. Aims and contributions 
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In our paper, we aimed at documenting and disseminating, in a
human and computer-readable format, the knowledge contained in
the methodological documents of the HSHLS survey.

We designed and implemented a semantic data model of the survey,
based on an ontology built using Resource Description Framework
(RDF) [2] and its extension, RDF Schema[3].
That contributes in enhancing the efficiency of that survey.
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3.1 HSHLS RDFS metamodel with class declaration
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3.2 HSHLS RDFS metamodel with property declaration
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4.1 HSHLS RDFS model specialization with actual questions
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4.2 HSHLS RDFS model specialization with actual constraints
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4.3 HSHLS RDFS model specialization with dependency conditions
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We built the proposed model using the Python RDFLib package
[4], in a Jupyter notebook environment. The model is saved in
Turtle (ttl) format and can be exploited as an RDF graph.

To make it possible to get access to the model in a persistent way,
we defined an International Resource Identifier (IRI) for the model.

We also developed an HTML ontology documentation file using
PyLODE [5]. We created a public Github repository ([6]) and
saved the rdf graph and its HTML documentation in.

5. Implementation
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The HSHLS RDFS semantic model makes it possible to store the
methodological information of the HSHLS survey in a human and
computer-readable format and retrievable automatically.

By specifying the semantics of the questions addressed, this model
helps to better understand the meaning of the data manipulated in
this survey as well as the semantic relationships that exist between
these data.

With the specification of some constraints and conditions on related
questions, this model can serve as a fundamental tool for data quality
control on actual data during data collection and processing.

6. Results and discussion
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Since the model is saved in a persistent repository, one can easily get
access and perform some retrievals and analysis requests using
SPARQL [7] or any appropriate data analysis tool.

Also, a large audience can get access and learn related knowledge.

Therefore, the project will not only help improving the efficiency
during the survey data collection and processing activities, but also
contributes to the dissemination of the survey knowledge.

5. Results and discussion



13

The HSHLS RDFS semantic model highlights semantic information
derived from the methodology of the Harmonized Survey on
Households Living Standards. The results of this work can be exploited
as part of the automatic retrieval of methodological information.

Generally speaking, this work completes the state of the art and serves
as a proof of concept to demonstrate the feasibility of documenting
the knowledge contained in a statistical survey questionnaire through
ontology-based semantic modeling.

Researchers from a variety of backgrounds will find it a source of
information when it comes to design approaches requiring ontology-
based semantic modeling of data.

6. Conclusion and future work
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To enable automatic data quality control based on this model, an
extension of the model will be developed in the future, with complex
constraints and conditions, using OWL2 [8] or another equivalent
language that we will study, which is complementary to and
interoperable with RDF.

We will therefore build and implement an automatic reasoning
engine to enable anomaly detection in actual data.

6. Conclusion and future work
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