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• To research current computational methods of resolving ambiguity in 

language, including but not limited to such avenues as structural 

semantic interconnections and simple Bayesian probability models

• To hybridize and optimize multiple methods to achieve a greater 

overall rate of disambiguation

• The structural semantic interconnections (SSI) method, which builds 

semantic graphs to  determine word sense relations, was proposed in 

a research paper by Navigli and Velardi from the University of Rome 

and adapted from their web interface for this project

• A simple Bayesian probability classifier, which uses context clues from 

a given sentence to assign a sense to a word through statistical 

means, was built for this project

• Both implementations use WordNet, a lexical database that serves as 

a knowledge resource for natural language processing applications, to 

gather semantic information for disambiguation

• Word sense disambiguation is a task in which the correct meaning of 

a given word is determined based upon contextual information

• Word sense disambiguation is used in such computer applications as 

spam identification, text filtering, and language translation

• A problem in computer-based approaches to word sense 

disambiguation is that an information bottleneck can occur when 

referencing word senses on a large scale

• A more efficient method of resolving word sense issues would 

facilitate further advances in natural language processing research
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1. Extraneous words are removed before disambiguation

2. The ambiguous word is divided into its constituent senses

3. The remaining words are divided into their respective senses

. . .

. . .

4. Comparison of ambiguous word senses with other 

word senses occurs

5. Each ambiguous sense is given 

a weight based on its connection 

to other word senses

6. The sense with the highest 

weight is considered the correct 

word sense in the given context
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• The hybridization process allows for a consistently greater rate of 

disambiguation than the individual approaches;  however, since the 
internal structure of SSI is inaccessible, hybridization rates cannot 
exceed the combined results for the SSI and Bayesian 
implementations

• With regards to the Bayesian classifier, ambiguous words with a 
greater number of inter-related word senses (such as “bass”, in which 

pitch, instrument, singer, and musical part are all separate senses) do 
not disambiguate as cleanly as those words whose senses are distinct

I could go for a cup of java

Sample 

Set 1

Sample 

Set 2

Bayesian 50% 58.3%

SSI 58.3% 50%

Hybrid 66.6% 66.6%

Results

Percentages represent rates of successful 

disambiguation for two different sample 

set of twelve sentences each

Future Work
• The Bayesian classifier could benefit from a more rigorous comparison 

routine when checking word senses since complex prefixes and 
suffixes are not handled for certain words. Adding additional 
comparators, such as the prevalence of a given word in everyday 
speech, could also be incorporated to improve classifier accuracy

• Other word sense disambiguation approaches could be implemented 
to allow for a more diverse set of candidate combinations for 

hybridization. Different combinations could potentially lead to higher 
rates of successful disambiguation
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