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Abstract 

Term weighting where a term is given a numerical weight regarding its importance, is fundamental to analyze 

text data. As term weighting can transform documents into the computable forms in a vector space, it enables 

to execute various document analysis such as text classification, clustering, information retrieval and so on. The 

traditional measure used in term weighting is TFIDF, derived from the term frequency and the inverse 

document frequency. TFIDF is simple and effective, and it forms a popular base for advanced algorithms in 

spite of its age. However, the term importance captured by term weighting methods using TFIDF and its 

variants does not relate to the term meanings but only to the frequencies. These methods are not suitable for 

applications that require considering the term meanings.  

In medical domain, therefore, semantic term weighting (STW) methods have been developed aiming at 

assigning weights to document terms based on their meanings by exploiting ontologies and class information 

of terms. However, these methods are developed for a certain task in medicine. There is no framework of STW 

that can correspond to any task. Moreover, there is no framework to put effectively term weighting into practice. 

In order to exploit the computable forms of documents by term weighting for secondary use, we need to consider 

the nature of documents, the target of analysis and the adequate terms’ meanings. To this end, we apply the 

idea of frame semantics to term weighting. The frame semantics is a research program in empirical semantics 

that emphasizes the continuities between language and experience. It assigns term meanings based on the frame 

that characterize a situation. The benefit of the exploitation of the frame semantics is to keep an assumption 

that the determination of term importance is not unique but diverse depending on the nature of documents and 

the target of analysis. Moreover, it considers the encyclopedic semantics of terms that is adequate to put 

semantic term weighting into practice.  

The objective of this thesis is to develop STW methods for medical document analysis considering the idea of 

the frame semantics. We especially focus on two important targets: information retrieval on medical documents 

and prediction of patients’ conditions on EMRs such as mortality prediction. To this end, we propose two 

frameworks: a framework of STW using a proposed procedure to apply the idea of the frame semantics to term 

weighting and a common framework of STW based on a proposed medical knowledge representation. The key 

idea is to hierarchically divide the terms into categories by exploiting ontologies and class information of terms 

based on medical knowledge and machine learning techniques. The terms in each category are reasonably 

considered to have the same medical importance (except the case that a term’s weight is the continuous value) 

regarding a certain aspect of terms’ meanings. The categories containing terms are exploited to represent 

various aspects of terms’ meanings on computer. Based on the proposed frameworks, we developed STW 

methods for the two targets. As the proposed STW methods were verified by the experimental evaluations, we 

attained the objectives by using the proposed frameworks. 

As term weighting transforms documents into computable forms, the proposed STW method considering the 

idea of the frame semantics can apply to various applications as secondary use when keeping various aspects of 

terms’ meanings in medicine. 
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