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Aims and Objectives 
The goal of this research is to investigate semantic similarity and relatedness measures applied to 
Literature Based Discovery (LBD). LBD is the process of extracting new knowledge from disjoint 
literatures by finding common intermediate terms (linking terms). The field was founded when 
Swanson found that ‘Raynaud’s Disease’ and ‘Fish Oil’ frequently occur with the linking term ‘Blood 
Viscosity’, leading to a new treatment for the disease [1]. LBD algorithms return sets of linking terms, 
and target terms, which are used to infer implicit relations within literature. Accurately ranking the 
informativeness of these terms is vital for thresholding linking terms, identifying target terms, and 
displaying the terms to the user.  Most systems rank terms based on either frequency of co-
occurrences [2], or on the number of linking terms that co-occur with the target term [2, 3]. The goal 
of this study is to determine if semantic similarity and relatedness measures can produce more 
informative rankings.  
Semantic similarity measures determine how “alike” two terms are using an isa hierarchy, while 
relatedness measures incorporate contextual information. For example ‘apple’ and ‘fruit’ are similar 
and related, while ‘aspirin’ and ‘headache’ are related but not similar. Semantic similarity and 
relatedness measures have the potential to produce more informative rankings because they 
extrapolate information from the Unified Medical Language System (UMLS). Information Content 
based similarity measures and distributional relatedness measures also incorporate information 
from a corpus, which can be altered to include additional knowledge or remove irrelevant 
information. 
We also aim to explore other applications of semantic similarity and relatedness measures in the LBD 
process. In particular, we think they can be used for term pruning.  For Example, [3] removes terms 
that are too similar or too broad based on relationships within the UMLS taxonomy. Similarity and 
relatedness measures may provide a more accurate and generalizable approach. 
 

Research Questions 
1) Will semantic similarity and relatedness measures produce more informative rankings than 

current methods (frequency of co-occurrence and number of linking terms)? 
2) Which relatedness measures produce the most informative rankings? 
3) Why do some measures outperform others? 
4) What is the best corpus/corpora to train the measures on? 
5) How can we use semantic similarity and relatedness measures for term pruning? 
6) What are other applications of semantic similarity and relatedness measures within the LBD 

process? 



 
Research Methodology 

The results will be evaluated via discovery replication with both open and closed ABC co-
occurrence LBD models [3]. The rank of the linking and target term of interest will be compared 
using baseline measures and measures from the UMLS::Similarity package [4], specifically:  

 Baselines – frequency of co-occurrences [2] (freq), and the number of intermediate linking 
terms [2, 3] (numTerms)  

 Path Based Similarity Measures – the basic path measure (path), and Wu and Palmer (wup)  
 Information Content Based Similarity Measures – Lin (lin) 
 Feature Based Similarity Measures - Maedche and Staab (cmatch), Sanchez et al (sanchez), 

and Batet et al (batet)  
 Relatedness Measures – the vector measure (vector)  

Our dataset is the 2015 MetaMapped MEDLINE baseline [5], and co-occurrence counts are based on 
co-occurrences within single sentences [2]. Multiple discoveries will be replicated using subsets of 
the data. Publications from years ranging inclusively from 1983-1985 to replicate Raynaud’s + Fish 
Oil discovery [6], 1980-1984 for Migraine Disorders + Magnesium [6], and 1960-1989 for 
Somatomedin C + Arginine [7]. The term lists will be generated both with and without the semantic 
filters described by [3]. We will also create precision and recall graphs using the time-slicing 
technique described by [8].  
 

Research Results to Date 
Initial results show semantic similarity and relatedness measures outperforming baselines with little 
runtime overhead. Furthermore, the more complex measures outperform the path similarity 
baseline. The rank of ‘Fish Oil’ is shown below for the 1983-1985 Raynaud’s + Fish Oil dataset using 
the open discovery model. Higher ranks are better, and can range from 1 to 55,793 without a filter, 
and to 29,159 with a filter. 
 

Measure freq numTerms path wup lin cmatch batet sanchez vector 

Rank no 

Filter 
10383 9000 8081 8297 4628 7918 9053 7703 * 

Rank with 

Filter 
3810 2577 1396 2270 1188 2241 2060 2241 * 

*vector results in progress 
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