Measuring Semantic Differences between Experts’ and Non-experts’ conceptualizations
Paulo Pires1 and Christoph Brox2
1Superior Institute of Statistics and Information Management
New University of Lisbon, Portugal

ppires@isegi.unl.pt
2Institute for Geoinformatics

University of Münster, Germany

broxc@ifgi.uni-muenster.de
Within 2003, the European Water Directive will be implemented into national laws. This initiative will evoke a general problem: Experts’ conceptualizations of geographic entities base on topic-related laws, rules, and knowledge. The experts’ conceptualization will be implemented into geographic data models and GIS. The users of geographic information, e.g., urban planners, have different conceptualizations. Not mapping both conceptualizations to each other will result mismatches and wrong decisions using geographic information. 

The first step of mapping conceptualizations is to measure differences. Formal Concept Analysis (FCA) permits the formalization and integration of hierarchical, overlapping geographical categorizations [Kavouras and Kokla, 2001]. [Rodriguez and Egenhofer, 2003] compute semantic similarity by mathematical formalization. It allows measuring the differences between ontologies.  

We combine FCA with mathematical formalization in order to measure hierarchical differences. By counting nodes in lattice diagrams, we will measure distances between entities.

Method

In a case study, we compared water bodies’ domain ontologies of experts (employees of the Portuguese Water Institute) with non-experts (students of various faculties).  

The application of an extended survey derived from [Mark and Smith, 2002] was the pillar of the case study. 150 students of various faculties and 10 experts from the Portuguese Water Institute filled in a matrix of 20 given water body entities and 18 related properties. By statistical evaluation of the answers of the test persons, we constructed two domain ontologies of experts and non-experts. The analysis of the survey data is ongoing. The results will be available by September 2003. 
In analogy to [Kavouras and Kokla, 2001], the two domain ontologies will be represented in a common lattice diagram. Currently, this allows two kinds of semi-quantitative measurements:
· A measurement of agreements and disagreements of experts’ and non-experts’ conceptualizations of water body entities

· A measurement of its differences by number of nodes in the lattice diagram. 

Expected Results

Lattice diagrams represent domain ontologies in a readable form. Compared to the representation in the survey matrix, it is easier to detect the hierarchical relationships (obvious or not) among the entities. 
We expect that our method will evoke significant results for the case study. We will be able to measure agreements and disagreements of experts’ and non-experts’ conceptualizations of 20 water body entities. And we will be able to quantify these differences by counting the number of nodes in the lattice diagram, e.g., X nodes between the river conceptualization of experts and that of non-experts. 

By these results, we expect to derive two conclusions:

· The implementation of the European Water Directive in Portugal for general use requires a semantic mapping of experts’ and non-experts’ conceptualizations of water body entities.

· The case study proofs that our method is able to provide significant results for measuring semantic differences. 

Further work
Currently, the measurement of semantic differences is on a low quantitative level. We target an improvement by measuring distances of edges in lattice diagrams (similar to a graph on Operational Research), or by quantifying differences in percentage. In addition, we will compare three methods: lattice diagrams, multivariate analysis, and factorial analysis-clusters. 
We shall proceed with the introduction of additional 400 surveys’ questionnaires into the database. This will allow constructing scenarios of the Portuguese reality, e.g., we can differentiate conceptualizations of three regions of Portugal (North, Center, and South), as well as according to the academic background of the test persons. 
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