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• Distributional Similarity

• Word Sense Induction

• Word Sense Disambiguation



Motivation: Text Understanding



Why Not To Use  
Dictionaries or Ontologies

Advantages:	  
• Sense	  inventory	  given	  
• Linking	  to	  concepts	  	  
• Full	  control

“give	  a	  man	  a	  fish	  and	  you	  
feed	  him	  for	  a	  day…”

Disadvantages:	  
• Dictionaries	  have	  to	  be	  created	  
• Dictionaries	  are	  incomplete	  
• Language	  changes	  constantly:	  new	  
words,	  new	  meanings	  …



Distributional Similarity







Word Sense Induction



Sample word senses



Induction of  
word senses from text



Mining word senses with 
ego network clustering 

Word sense — a word cluster 

http://www.serelex.org

http://www.serelex.org


Mining word senses with 
ego network clustering 

bar#NN paper#NN



Hypernyms of word senses
IS-A relations (~hypernyms)

• puma is-a {animal, cat} 
cougar is-a {animal, cat, speices} 

• bmw is-a {car, brand, company}  
toyota is-a {car, company} 

Hearst patterns
• 1. such NP as NP, NP[,] and/or NP; 

• 2. NP such as NP, NP[,] and/or NP; 

• 3. NP, NP [,] or other NP; 

• 4. NP, NP [,] and other NP; 

• 5. NP, including NP, NP [,] and/or NP; 

Matches in text
• such {non-alcoholic [sodas=hyper]} as {[root beer=hypo]} and 

{[cream soda=hypo]} 

• {traditional[food=hyper]}, such as {[sandwich=hypo]},
{[burger=hypo]}, and {[fry=hypo]}

Sense hypernyms — 
frequent IS-A relations in a 
word cluster 



Context clues of word senses

Context clues of a sense — frequent context 
features in a word cluster 

LionPorsche Corvette Leopard



JoBimText.org —> Web Demo

http://JoBimText.org


Word Sense 
Disambiguation



Word Sense Disambiguation 
a.k.a. Contextualization

• Goal: use word sense inventory and apply it to text; 
assign the correct word sense based on the given 
context. 

• Example: “python is a programming language with 
a great community”



Example of disambiguation 
w.r.t. word senses

python is a programming language with a great community

• python5 [Python, JavaScript, perl, Perl, Fortran, … ] 
hyper [language, languages, programming_language, programming_languages, scripting_language, 
technology, …] 

• is-1 

• a-1 

• programming0    [scripting, markup, Romance, Austronesian, spoken, Slavic, …] 
hyper [forms, groups, people, topics, …] 

• with2   [featured, featuring, included, includes, …] 
hyper [] 

• a0  [some, two, several, many, …] 
hyper [] 

• great0  [considerable, tremendous, huge, greater, immense, …]  
hyper [item, items] 

• community-1



Example of disambiguation 
w.r.t. word senses

python snake is very dangerous 

• python5 [python4 [pythons, snake, cobra, rat, monster, viper, crocodile, 
…] 
hyper [animals, animal, species, specie, wildlife, creature, …]  

• snake0  [snakes, scorpion, cobra, spider, dragon, serpent, …]  
hyper [animals, animal, species, specie, …] 

• is-1 

• very0   [extremely, fairly, quite, relatively, particularly, … ] 
hyper [] 

• dangerous0  [difficult, hazardous, powerful, deadly, challenging, …] 
hyper []



Disambiguation: Example

Mouse0 Mouse1 Mouse2 Mouse3

finger rodent software malignant

thumb guy circuitry embryonic

brain baboon users fetal

skin horse screen cancerous



Contextualization
Input: sentence, target words, proto-ontology
Output: senses for target words 

for targetWord in sentence:
originalBim = getBim(targetWord)
similarBims = getSimilarBims(bim)
for senseCluster in senseClusters(targetWord):

for clusterTerm in senseCluster:
for bim in {originalBim, similarBims}:
if clusterTerm has bim: addScore(senseCluster)

assignedSense = maxScore(senseClusters)
return { (targetWord, assignedSense) }



Thank you!Questions?


