Creating a formal model for the identification of semantic similarity between documents
In recent years, new trends in science and technology have exhibited an increasing expectation for more efficient, intelligent, and reliable information systems. People are not expecting to retrieve data, but to find information, that is, data that are meaningful to them. The large amount of data and the need for the integration of data from heterogeneous data sources have increased the requirements and made information retrieval and integration essential components of current information systems. Developing proper information retrieval and integration mechanisms depends on addressing two important points: finding the related documents and from a given set of potentially related documents, ranking them according to relevance. In finding related documents and ranking, measures of semantic similarity play an important role. In this thesis work, a new model has been proposed to measure semantic similarity between documents on the basis of ontology - based semantic annotation. Semantic annotation is the process of adding semantic description in a document or a selected part of document to assign semantics to the text fragments based on ontology allowing to create the documents processable not only by human being but also by machines. The main goal of semantic annotation is to identification of concepts and relationship between concepts in documents and is intended primarily for use by machines. The concepts identified from documents for comparison are mapped to the nodes in the ontology and concept trees are formed with respect to ontology. The semantic similarity is then calculated between concept trees representing the documents. Once the similarity value between each pair of documents is calculated, the results are ranked and provide the best possible related documents to the end users.
1.1 Problem Statement
Measure of semantic similarity play an important role in the field of information retrieval which is largely based on the similarity identification measures between documents by providing means to improve precision and recall. Information retrieval is currently being applied in variety of application domains ranging from database systems to search engine. The main idea is to search documents that contain terms (concepts) that the users specify in queries. Absence of common terms (concepts) in two documents does not necessarily mean that the documents are not related. However, two documents can be semantically similar.

The focus of this thesis work is to identification of semantic similarity between documents on the basis of ontology based semantic annotation. There are two main approaches of measuring semantic similarity between concepts in ontology. They are node based approach and edge based approach. The node based approach calculates semantic similarity based on the notion of information content. The key point in node-based measure is that, for any two concepts, the most specific concepts that subsume them both in the conceptual taxonomy represent the information that the concepts share in common and the similarity is calculating the information content of the shared subsumes. That is, higher information content means that the concept shares more in common, and so is more similar. In edge counting approach, similarity is determined by the length of the shortest path that connects two concepts in the taxonomy. The problem with the node based approach is that, it ignores much useful information that is contained in the paths between synsets. And the problem with edge counting approach is that it relies on the notion that links in the taxonomy represent uniform distances. Unfortunately, uniform link distance is difficult to define. Moreover, both edge counting and node based approach only consider two concepts in the same concept tree without considering two list of concepts in different concept trees while calculating similarity. However, the reality is that when different documents in the same domain are represented using ontology structure, homogeneous but structurally different concept trees are formed. So, to identify similarity between documents, it is necessary to calculate similarity between two sets of concept representing two different concept trees. An integrated approach is described here to measure the semantic similarities between two sets of concepts whose main idea comes from the node-based, the edge-based approach. IS-A" hierarchical relation's influence are considered to calculate semantic similarity.

The thesis is organized as follows: the next chapter describes details about semantic web, semantic annotation and semantic similarity which are necessary building blocks for this thesis. Chapter 3 reviews the literature on similarity measures and proposed model of semantic similarity identification. Chapter 4 shows the evaluation with some examples.
1.2 Goal
The goal of this thesis is to create a formal model for the identification of semantic similarity between documents on the basis of semantic annotation. A semantic similarity model serves the comparison among concepts and allows information retrieval and integration to handle concepts that are semantically similar. Traditional methods for information retrieval primarily are based on query-string matching and statistical analysis. New trends in the research of information integration and information retrieval emphasise the advantages of using domain knowledge and semantic similarity functions to compare documents. This thesis proposes a similarity model that can provides better matching between semantically similar documents.
1.3 Major results
This thesis develops a model for semantic similarity identification between documents on the basis of semantic annotation. The proposed model measures similarity among concepts as a function of the combination of the statistical information and the semantic distance of concepts in the hierarchical structure of the ontology. Ontology has been used to make a machine understand the meaning of concepts. The concepts extracted from documents by using semantic annotation for comparison are mapped to the nodes of the ontology and IS-A hierarchical concept trees are formed. Then the similarity is calculated as a combination of two processes. The first process is to measure similarity between a pair of nodes and the second process is aggregating the results of the similarity of each pair of nodes. The proposed model allows to measure semantic similarity based on ontology. The concepts exists in documents effect the results of similarity evaluation, although the effect is small but significant. The performance of similarity calculation depends on the level of semantic annotation and explicitness of the ontology. Finally, the model reflects properties of people's similarity judgments.

