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Abstract

The amount of available data on the web is rapidly increasing, so it is dif-
ficult and more complicated to search and identify relevant data in huge
data sets. Text document annotation provides one approach to ease such
types of problems. It provides the text with additional information in the
form of notes or comments. Annotation facilitates the task of finding
the main topics of a document. Moreover, annotation helps the reader to

overview and understand the document.

Due to the spread of social media applications such as Facebook, Twitter..
etc, millions of short texts are being produced daily. Text classification is
used to discover knowledge from these unstructured text data. The short
text documents (STDs) have special characteristics as being noisy and
sparsy because their words are rarely repeated. The traditional methods
of classifying such types of documents are based on the Bag of Words
(BOW) method, which indexes text documents as independent features.
Each feature is a single term or word in a document. A document is repre-
sented as a vector in feature space. A document vector contains the word
weights, which are the number of word occurrences in the document.
Classification of STDs based on BOW has many drawbacks: STDs do
not provide enough co-occurrence of words or shared context. Repre-

sentation of such documents is almost sparse because of empty weights



when using BOW. Hence, the traditional bag of words (BOW) method
fails to achieve high accuracy. Moreover, the BOW method treats syn-
onymous words as different features and does not consider the relations
between words and documents. Therefore, semantic knowledge was in-
troduced as a background to focus on the semantic relationships between

the documents words or terms.

In this thesis, two effective models for semantic annotation are proposed.
The first model is Classification Based on Enrichment Representation
(CBER). It is composed of the proposed semantic analysis based on
WordNet(SAWN) model and the word vector term frequency (WVTEF).
WVTF is a BOW representation of text documents. SAWN maps the text
documents with WordNet to extract the concepts. Concepts are the terms
that are defined in WordNet. SAWN chooses the most suitable synonyms
for s document concepts by studying and understanding the surrounding
concepts in the same document. Thus, concepts with the same meaning
will increase the weight of their synonyms. Furthermore, the semantic
relationships between concepts have been exploited in order to solve the

disambiguation problems such as polysemy and synonyms.

The CBER model enriches the STDs with semantic weights to solve dis-
ambiguation problems without increase the document features. It con-
siders all documents terms. However, some terms may not be defined in
WordNet. The terms are then provided with a new weight. These weights
depend on the term frequency weight based on WVTF and the semantic
weight based on SAWN. Thus, the terms that are defined in WordNet

gain more weight.

i



The second model is the Wiki_Spots model. It identifies and extracts
cross-referencing text (spot) from the documents using the Wikipedia
knowledge base. Each spot is annotated to a Wikipedia article (page)
considering the relationships with other spots in the same document.
Wiki_Spots model exploits these spots to represent the documents as vec-
tors of topics rather than vector of words in the traditional BOW method.
Moreover, each spot is unigram or a noun phrase that helps increasing

the classification accuracy.

The experimental results showed that the proposed CBER model is valu-
able in annotating short text documents to their best labels. CBER showed
significant performance 0.933, 0.936, 0.934 and 0.94 in precision, recall,
F-measure and accuracy respectively, and SAWN reached 0.872, 0.873,
0.877 and 0.88. Also, the Wikipedia based model "Wiki_Spots” reached
0.832, 0.833, 0.837 and 0.84 compared to the traditional BOW method.

iii
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