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• Extracting lexical information

➢ Machine Readable Dictionary(MRD)

✓ fixed entries : find terms and expressions that are not defined MRDs (other textual resource)

𝑀𝑅𝐷1 𝑀𝑅𝐷2

𝑤𝑜𝑟𝑙𝑑 ∶ … 𝑏𝑒𝑎𝑢𝑡𝑖𝑓𝑢𝑙: …

The  world  is  beautiful

▪ view corpus also as a source of information about language it is written in
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• Find lexical-relation with pattern

➢ Hyponym relation

“ The bow lute, such as the Bambara ndang, is plucked 

and has an individual curved neck for each string. ”

𝑁𝑃0 𝑠𝑢𝑐ℎ 𝑎𝑠 𝑁𝑃1, 𝑁𝑃2, … , (𝑎𝑛𝑑|𝑜𝑟) 𝑁𝑃𝑛

𝑁𝑃 = 𝑁𝑜𝑢𝑛 𝑃ℎ𝑟𝑎𝑠𝑒

𝑓𝑜𝑟 𝑎𝑙𝑙 𝑁𝑃𝑖 , 1 ≤ 𝑖 ≤ 𝑛, ℎ𝑦𝑝𝑜𝑛𝑦𝑚 𝑁𝑃𝑖 , 𝑁𝑃0

imply

ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝐵𝑎𝑚𝑏𝑎𝑟𝑎 𝑛𝑑𝑎𝑛𝑔", "𝑏𝑜𝑤 𝑙𝑢𝑡𝑒")

ℎ𝑦𝑝𝑒𝑟𝑛𝑦𝑚

ℎ𝑦𝑝𝑜𝑛𝑦𝑚

Bow lute

Bambara ndang

Frame : 𝐿0 is a (kind of) 𝐿1

𝒉𝒚𝒑𝒆𝒓𝒏𝒚𝒎𝒉𝒚𝒑𝒐𝒏𝒚𝒎
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• Pattern-based, Pattern recognition

➢ LDOCE : use hierarchy of patterns, part-of-speech(POS), wildcard character pattern

➢ Taxonomy

▪ Noun taxonomy in MRD
- start with "A𝑛𝑦" − 𝑁𝑃

nectar : any delicious drink

discord : any harsh or unpleasant sound

𝑀𝑅𝐷 (𝑊𝑒𝑏𝑠𝑡𝑒𝑟 7𝑡ℎ)

▪ Key verb(and Key noun, Function noun) taxonomy in MRD
- verbs are described as : 𝑡𝑜 𝑽𝑬𝑹𝑩

𝑀𝑅𝐷 (𝐿𝐷𝑂𝐶𝐸)

strike : to hit

kick: to hit with the foot

beat : to hit many times

hit

kick beat

strike
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• Pattern recognition vs Parsing

➢ Pattern recognition is more accurate and efficient than parsing

“ The bow lute, such as the Bambara ndang, is plucked 

and has an individual curved neck for each string. ”

𝑁𝑃0 𝑠𝑢𝑐ℎ 𝑎𝑠 𝑁𝑃1, 𝑁𝑃2, … , (𝑎𝑛𝑑|𝑜𝑟) 𝑁𝑃𝑛

ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝐵𝑎𝑚𝑏𝑎𝑟𝑎 𝑛𝑑𝑎𝑛𝑔", "𝑏𝑜𝑤 𝑙𝑢𝑡𝑒")

▪ Apply pattern-based relation recognition

complex parser, knowledge basepattern-based

➢ Building lexical hierarchy automatically

>
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• Identify hyponymy relation

➢ Finding constructions that indicate the relation of interest (frequent, reliable)

➢ Identify a set of lexico-syntactic patterns

I. They occur frequently and in many text genres.
=> many instances of the relation

II. They (almost) always indicate the relation of interest.
=> information will not be erroneous

III. They can be recognized with little or no pre-encoded knowledge.
=> not require the tools that help build

𝑁𝑃0 𝑠𝑢𝑐ℎ 𝑎𝑠 𝑁𝑃1, 𝑁𝑃2, … , (𝑎𝑛𝑑|𝑜𝑟) 𝑁𝑃𝑛
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• Usage hyponymy relation

➢ Lexicon Augmentation

▪ Augment and verify existing lexicons, including ones built from MRDs (WordNet, thesaurus etc.)

➢ Noun Phrase Semantics

▪ Identification of the general meaning of an unfamiliar noun phrases.

ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝑏𝑟𝑜𝑘𝑒𝑛 𝑏𝑜𝑛𝑒", "𝑖𝑛𝑗𝑢𝑟𝑦")

𝑏𝑟𝑜𝑘𝑒𝑛 + 𝑏𝑜𝑛𝑒

✓ how to combine
✓ senses of component words

“Injury, such as broken bone, is dangerous.”

𝑁𝑃0 𝑠𝑢𝑐ℎ 𝑎𝑠 𝑁𝑃1, 𝑁𝑃2, … , (𝑎𝑛𝑑|𝑜𝑟) 𝑁𝑃𝑛

pattern
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• Usage hyponymy relation

➢ Sematic Relatedness Information

▪ Relations as closely related semantically instead of as hyponymic. 

ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝑑𝑒𝑡𝑜𝑛𝑎𝑡𝑖𝑛𝑔 𝑒𝑥𝑝𝑙𝑜𝑠𝑖𝑣𝑒", "𝑏𝑙𝑎𝑠𝑡𝑖𝑛𝑔 𝑎𝑔𝑒𝑛𝑡")

blasting agent

detonating explosive

blasting 

agent

detonating 

explosive

▪ Not ISA relation. but, imply that the terms’ meanings are close.
▪ Useful for improved synonym expansion and for finding chains of semantically related phrases. 
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• Hyponym relation from patterns

➢ Patterns

(2) 𝑠𝑢𝑐ℎ 𝑁𝑃 𝑎𝑠 𝑁𝑃 , ∗ (𝑜𝑟|𝑎𝑛𝑑) 𝑁𝑃

(3) 𝑵𝑷 ,𝑵𝑷 ∗ , 𝒐𝒓 𝒐𝒕𝒉𝒆𝒓 𝑵𝑷

(4) 𝑁𝑃 ,𝑁𝑃 ∗ , 𝑎𝑛𝑑 𝑜𝑡ℎ𝑒𝑟 𝑁𝑃

(5) 𝑁𝑃 , 𝑖𝑛𝑐𝑙𝑢𝑑𝑖𝑛𝑔 𝑁𝑃 , ∗ 𝑜𝑟 𝑎𝑛𝑑 𝑁𝑃

(6) 𝑁𝑃 , 𝑒𝑠𝑝𝑒𝑐𝑖𝑎𝑙𝑙𝑦 𝑁𝑃 , ∗ 𝑜𝑟 𝑎𝑛𝑑 𝑁𝑃

(1) 𝑁𝑃 𝑠𝑢𝑐ℎ 𝑎𝑠 𝑁𝑃 , ∗ (𝑜𝑟|𝑎𝑛𝑑) 𝑁𝑃 Bruise, wounds, broken bones or other injuries…

(3) 𝑵𝑷 ,𝑵𝑷 ∗ , 𝒐𝒓 𝒐𝒕𝒉𝒆𝒓 𝑵𝑷

Pattern

ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝐵𝑟𝑢𝑖𝑠𝑒", "𝑖𝑛𝑗𝑢𝑟𝑦")
ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝑤𝑜𝑢𝑛𝑑", "𝑖𝑛𝑗𝑢𝑟𝑦")
ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝑏𝑟𝑜𝑘𝑒𝑛 𝑏𝑜𝑛𝑒", "𝑖𝑛𝑗𝑢𝑟𝑦")

Hyponym relation

Sentence

NP isn’t broken down, analyzed
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• Considerations

➢ Record form

temples, treasuries, and other important civic buildings.
Sentence

(4)𝑵𝑷 ,𝑵𝑷 ∗ , 𝒂𝒏𝒅 𝒐𝒕𝒉𝒆𝒓 𝑵𝑷

Pattern

ℎ𝑦𝑝𝑜𝑛𝑦𝑚("temple", "𝑐𝑖𝑣𝑖𝑐 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔")
ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝑡𝑟𝑒𝑎𝑠𝑢𝑟𝑦", "𝑐𝑖𝑣𝑖𝑐 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔")

Hyponym relation

temples

treasuries

civic buildings

temple

treasury

civic building

Plural Singular

▪ Almost plural form, but want to record singular form
▪ Adjectival quantifier can be eliminated. (“some”, “other”)
▪ Comparative can be eliminated. (“important”, “smaller”)

other important civic building

Adjective quantifier

Comparative
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• Discovery of New Patterns

➢ Procedures 

① Decide R (lexical relation)
② Gather list of terms(instances)
③ Find environment that expressions occur near
④ Assume patterns that indicate the R
⑤ Use new patterns to gather more instances

England-Country

Group/Member

Country such as England
Country such as Korea, England
Country such as US, England, and Korea

𝑵𝑷 𝒔𝒖𝒄𝒉 𝒂𝒔 𝑵𝑷 , ∗ (𝒐𝒓|𝒂𝒏𝒅) 𝑵𝑷

𝑅: 𝑙𝑒𝑥𝑐𝑎𝑙 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛

𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒𝑠

𝑟𝑒𝑐𝑜𝑟𝑑

𝐴𝑠𝑠𝑢𝑚𝑒

𝑁𝑒𝑤 𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒

𝑯𝒚𝒑𝒐𝒏𝒚𝒎 "𝒕𝒂𝒏𝒌", "𝒗𝒆𝒉𝒊𝒄𝒍𝒆"

➢ Result

▪ England-Country to (1) ~ (5) patterns.
▪ Tank-Vehicle to (6) pattern.

➢ Other task 

▪ For Meronomy, not successful.
▪ Some success at identification of more 

specific relation.
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• Validate acquisition method

➢ Compare results with WordNet

ℎ𝑦𝑝𝑜𝑛𝑦𝑚(“𝑝𝑟𝑖𝑛𝑡𝑒𝑟”, “𝑖𝑛𝑝𝑢𝑡 − 𝑜𝑢𝑡𝑝𝑢𝑡 𝑑𝑒𝑣𝑖𝑐𝑒”)

▪ WordNet is a hand-built thesaurus.
▪ Possible 3 outcomes after validation

➢ Outcomes

▪ Verify : 𝑁0, 𝑁1 in WordNet. ℎ𝑦𝑝𝑜𝑛𝑦𝑚 𝑁0, 𝑁1 in hierarchy.
▪ Critique : 𝑁0, 𝑁1 in WordNet. ℎ𝑦𝑝𝑜𝑛𝑦𝑚 𝑁0, 𝑁1 not in hierarchy.
▪ Augment : one or both of 𝑁0, 𝑁1 are not in WordNet.

Other input-output devices, such as printers, color plotters…
Sentence

Critique

WordNet
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• Results and Evaluation

➢ Results

▪ 7,067 sentences contain “such as”.
▪ 152 relations fit the patterns.

- 180 out of 226 unique words existed in the hierarchy.
- 61 out of 106 feasible relations were found.

▪ 330 relations fit the patterns. (ease restriction)

➢ Some Problems

▪ Metonomy - ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝑘𝑖𝑛𝑔", "𝑖𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛")
▪ Underspecification - ℎ𝑦𝑝𝑜𝑛𝑦𝑚("steat𝑜𝑟𝑛𝑖𝑠", "𝑠𝑝𝑒𝑐𝑖𝑒𝑠"), ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝑝𝑙𝑜𝑡", "𝑑𝑒𝑣𝑖𝑐𝑒")
▪ Context dependent - ℎ𝑦𝑝𝑜𝑛𝑦𝑚("𝑎𝑖𝑟𝑐𝑟𝑎𝑓𝑡, " "𝑡𝑎𝑟𝑔𝑒𝑡")
▪ High-level terms - ℎ𝑦𝑝𝑒𝑟𝑛𝑦𝑚(𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒), ℎ𝑦𝑝𝑒𝑟𝑛𝑦𝑚(𝑓𝑜𝑟𝑚)

Encyclopedia text (8.6M words)

▪ 3,178 sentences contain “such as”.
▪ 46 relations fit the patterns.

New York Times text (20M words)
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• Automatic Updating

➢ How to automatically insert relation in hierarchy

▪ Both lexical expressions are present in the noun hierarchy, but have more than one sense.

- Assume hyponym has only one sense, but hypernym has several.
- Determining which hypernym link to the hyponym. – use lexical disambiguation algorithm.

▪ One or both terms are not present in hierarchy.

ℎ𝑦𝑝𝑜𝑛𝑦𝑚 ℎ𝑦𝑝𝑒𝑟𝑛𝑦𝑚

①

②

③

①

②

③

- Determine synsets that belong terms.
- Do sense determination algorithm above.
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• Automatic Acquisition of Hyponym

➢ Usage of Hyponym relation

▪ Lexicon augmentation, NP semantics, Semantic relatedness information

➢ Patterns for acquisition of hyponym relation

▪ Some patterns with examples
▪ Some considerations when recording NP terms and expressions
▪ Automatic procedures to discover new patterns that indicate interest relation

➢ Low-cost approach than previous(statistically based approach)

▪ Require a single instance of interest relation.

➢ Evaluate with WordNet

▪ Verify, Critique, Augment
▪ Use encyclopedia, New York Times text and get successful result
▪ Some problems in relation
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