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Intro – Word Sense Disambiguation 

• WSD 
– 문맥의 의미를 파악하여 문맥 내의 단어들의 정확한 의미를 파악
하는 것 

 

• WSD의 중요성 
– 이미지, 비디오, 텍스트, 그래프,  

 소리 등 모든 개체를 상호 분석하기 

 위한 필수 

 빅 데이터, 데이터 큐레이션 등 

2013 KCC 자연어처리 및 정보검색 최근 동향 워크샵 



Intro – Historic Approach 

• WordNet based WSD – SSI Algorithm 
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R. Navigli, et. al, “Structural Semantic Interconnections: A Knowledge-Based Approach to Word Sense Disambiguation,” IEEE PAMI, Vol. 27, No. 7, pp. 1075-1086, 2005.  

Resources Explanations 

WordNet 2.0 110,00 concepts 

Annotated 
corpora 

SemCor, LDC-DSO, WordNet glosses, 
WordNet usage examples 

Dictionaries of 
collocations 

Oxford Collocations, Longman Language 
Activator, Lexical FreeNet 

Etc Domain labels 

More than 70 millions 
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Retrospective: “an exhibition of a 

representative selection of an artist’s 

life work.” 

Retrospective#1, statue#1, artist#1, 

exhibition#2, object#1, art#1, 

patinting#1, life#12 

Work, selection, representative 



Intro – Historic Approach 

• WordNet based WSD – SSI Algorithm 

2013 KCC 자연어처리 및 정보검색 최근 동향 워크샵 

R. Navigli, et. al, “Structural Semantic Interconnections: A Knowledge-Based Approach to Word Sense Disambiguation,” IEEE PAMI, Vol. 27, No. 7, pp. 1075-1086, 2005.  

http://lcl.uniroma1.it/ssi/ 



Intro – Historic Approach 

• WordNet based WSD – WSD SemNet 
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WordNet 

Glossary 

Semantic 
Network 

RUN Extractor 

1. POS Tagger  
   (pos tagger 2008-05-19) 
2. Term Extractor based on Rule 

Glossary Noun List 

GNL(suturing#1) = {surface} 
GNL(brain surgery#1) = {surgical procedure, brain} 
GNL(angioplasty#1) = {operation, blood vessel, … } 
… 

Inference Engine 

1. Pertainym Relation Inference 
2. Top-down Inference 

e-WordNet 

Integration of NLs 
Integration of GNLs 
Grasping through Three Steps 

Word Sense 
Grasping 

glossary glossary 
noun 

list 

inferred 
relations 

GNLs 

glossary 
relations 

brake system#1 erc ← brougham#2 
computer#1 →erc cd-rom#1 
couple#2 →erc family#1 
responsibility#3 erc← professor#1 
... 

Inferred Relations 

person#1 →grc automobilist#1 
automobile traffic#1 grc← traffic cop#1  
beverage#1 →grc abstainer#2 
arthroscopy#1 grc← operating surgeon#1 
... 

Glossary Relations 

•Semantic document indexing 
•Semantic document topic detection 
•Query expansion 
•Ontology extension 
•Semantic information retrieval 
•Knowledge integration 
•Word Sense Disambiguation 
•and so on 

Semantic Information Processing 

More than 1.7 millions 



Intro – Historic Approach 

• WordNet based WSD – WSD SemNet 
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KB Pre. Recall F1 

The basic 70.3 74.3 72.2 

The light 75.7 78.9 77.2 

The heavy 71.3 85.2 77.7 

The heavy without ‘gr’ 71.2 83.3 76.8 

Method 
Total Count  

of Concept Pairs 
Pre. Recall F1 

SSI 70,005,325 56.21 95.08 70.65 

WSD-SemNet with the Basic KB 203,760 56.20 82.33 66.24 

WSD-SemNet with the Light KB 318,160 59.82 86.84 70.84 

WSD-SemNet with the Heavy KB 1,748,627 57.94 92.69 71.31 

Concept-pairs 
The  

basic 

The  

light 

The  

heavy 

SSI  

KB 

love#1-family#1 X O O O 

book#1-desk#1 X O O O 

travel#1-tour_guide#1 X X O O 

police#1-traffic#1 X X X O 

brougham#2-fan_belt#1 X X O X 

fire_engine#1-fireman#4 X X O X 

fireman#4-fire#1 X X O O 

home#1-marriage#1 O O O X 

crop#1-growing_season#1 X O O X 

emergency#1-fire#1 O O O X 

bank#1-money#1 X O O O 

buddhist#1-India#1 X O O X 

education#1-school#1 X O O O 

captain#3-ship#1 X O O O 

liquid#1-water#1 X O O O 

parent#1-love#1 X X X O 

KB Basic KB Light KB Heavy KB SSI 

Coverage  

(%) 

74.25 

444/598 

82.11 

491/598 

89.13 

533/598 

85.45 

511/598 

WSD based on SemCor 

WSD based on Senseval-3 

Coverage Test 
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Intro – Wikipedia 

• 강점 
– 전세계 모든 개념 커버, 시맨틱 네트워크 형성 

– 지속적인 개념 증가 

– 신뢰성 보장 
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Intro – Wikipedia 

• Components 
– Title (concept) 

– Abstract 

– Info box 

– Contents 

– In/out link 

– Article-category 

– … 
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…  



Context based WSD 
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Noun (tf) 

Student(0.12), university(0.08), major(0.08), core(

0.06), field(0.04), study(0.04), education(0.04), co

llege(0.04), term(0.02), portion(0.04), year(0.04), 

number(0.04), curriculum(0.04), concentration(0.

04), art(0.02), program(0.02), framework(0.02), 

… 

Context Word#Sense Context_CW 

Context 

Weight 

student#1 0.654 

university#2 0.344 

major#4 0.312 

core#4 0.271 

field#4 0.259 

study#6 0.259 

education#1 0.222 

college#1 0.181 

curriculum#1 0.147 

… … 
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Context based WSD 
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relatedness(student#1, major#3) = 0.5 

relatedness(student#1, university#3) = 0.33 

cw(student#1) = 0.83 
 

relatedness(student#2, major#3) = 0.25 

relatedness(student#2, university#2) = 0.25 

cw(student#2) = 0.5 

Student, major, university 

Context Word#Sense Context_CW 

student#1 0.654 

university#2 0.344 

major#4 0.312 

core#4 0.271 

field#4 0.259 

study#6 0.259 

education#1 0.222 

college#1 0.181 

curriculum#1 0.147 

… … 

Academic major 

D. Choi, et. al, “Semantic Context Extraction from Wikipedia Document,” In Proceedings of The 2010 International Conference on Semantic Web & Web Services, pp. 38-41, 2010. 



Article/Category based WSD (Similarity) 
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M. Hwang, et. al, “Measuring Similarities between Technical Terms Based on Wikipedia,” In Proceedings of IEEE International Conferences on Things, and Cyber, Physical and 

Social Computing, pp. 533-536, 2011. 

Pair Method Similarity measure 

NLP, NER 

simC (2*1)/(3+2) = 0.400 

simI (3*3)/(2*(212+152)+(2*43)/(3*(212+152) = 0.041 

simH (0.4+0.041)/2 = 0.221 

NLP, WSD 

simC (2*2)/(3+5) = 0.500 

simI (2*3)/(2*(212+26)+(2*10)/(3*(212+26)) = 0.= 0.087 

simH (0.5+0.087)/2 = 0.294 

Similarity (natural language processing, word sense disambiguation) 

 

Similarity (natural language processing, named entity recognition) 
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       basimbasimbasim ICH ,,1,  



Wikipedia Link-based Measure 
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Wikistalker 

Wikistalker – Carnegie Mellon University 검색 (Navigate) 

Similarity: 
Wikipedia Miner 
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Wikistalker – Carnegie Mellon University 검색 (Navigate) 

Similarity: 
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Outro 
• Limitations 
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Thank you for having me. 
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