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Lexical Databases

Lexical Database: a database of words ~ a dictionary (of terms)

e HowNet (http://www.keenage.com/html/e _Index.html )
e WordNet (http://www.cogsci.princeton.edu/ wn/ )
e EuroWordNet (EWN) (http://www.lillc.uva.nl/EurowWordNet/ )

e Chinese Concept Dictionary (CCD)

Icl.pku.edu.cn/yujs/papers/padf/intr2CCD.padf
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http://www.keenage.com/html/e_index.html
http://www.cogsci.princeton.edu/~wn/
http://www.illc.uva.nl/EuroWordNet/

e

ANordNet-like Lexical Databases

Differ In:

e The detailed organizations of real-world concepts,

e the set of concept relations, and

e how the knowledge base is structured.

In Common:

e Contains an ontology

of [supposedly language-independent] Concepts.

e Relates concepts by a set of predefined relations.

e Classification of concepts is, by and large, manual-driven.
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Concept classification — an jarbitrary process?

WordNet 1.5 EuroWordNet 2: Czech WordNet
dﬁ pes (dog)
domestic dog lovecky pes (hunting dog)
— toy dog
toy spaniel | stavéc (setter)
hunting dog — kokr$panél (cocker spaniel)
terrier
——hound dog teriér (terrier)
sport'Elg dog ohat (hound dog)
setter
spaniel — hlidac¢ (guard dog)
I . cocker spaniel
working dog — boxer (boxer)
— guard dog
boxer — ovcacky dog (sheep dog)
— sheep dog
poodle d(’f ; —— pudl (poodie)
— toy poodle

— miniature poodle
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Some Common Weaknesses of WordNet-like Lexical Databases

[]

Subijective association of concepts and relations leads to arbitrariness which

results in a fragmented and incoherent knowledge base.

1. Incoherent concept classification
poodle dog toy dog spaniel
> A b
N\ . / \ . ,
Figure 1: toy dog , poodle dog or spaniel ?
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dog
[

domestic dog

toy dog = —— any of several breeds of very small dogs kept purely as pet
toy spaniel —— a very small spaniel
— hunting dog
sporting dog
spaniel
poodle dog
— toy poodle —— the smallest poodle

miniature poodle —— a small poodle

Figure 2: Classification of toy dog and poodle dog in WordNet 1.5
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Some Common Weaknesses ...(Cont’d)

2. Mis-classified concepts

Within [EuroWordNet:

loveck { pes

sporting dog

(hunting dog)
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Large—scale lexical databases are prone to human errors.

dog
— domestic dog
toy dog
toy spaniel
hunting dog
terrier

— hound dog

setter

spaniel

working dog
— guard dog

— boxer

— sheep dog

poodle dog
— toy poodle

cocker spaniel

miniature poodle

pes (dog)

___ stavéc (setter)

— kokrSpanél (cocker spaniel)

teriér (terrier)

ohaf (hound dog)
— hlidac (guard dog)

— boxer (boxer)

ovcacky dog (sheep dog)

— pudl (poodle)

Figure 3: EuroWordNet 2: loveck Yy pes (hunting dog) = sporting dog
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A Natural Language Motivated Remedy -

e Natural languages facilitate a concise communication of real world con-

cepts using sequences of symbols.

Ll Could knowledge representation in natural languages be employed to

alleviate arbitrariness in lexical databases?

e Words are formed by concatenating morphemes.

e Chinese words often display sufficient word formation information that
meaningful grouping of Chinese words can easily be formed using their

component characters. (Cf. Figure |4)

L] Morphological structure of words provide clues to concept organization.
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Spotting the relations...

[]
What does each column of words have in common?
A% (hair) B (chariot)
Bx (wig) B+ (warrior)
~ABE (peruke) I & (toothpaste) | | B &v (plunder)
&% (long hair) TR (toothbrush) | | BRAX (military campaign)
53 % (short hair) T &% (dental floss) || B (fight)
B % (straight hair) I & (dentist) LAk (fighter)
W % (wavy hair) B % (fighter [plane])
%% (curly hair) "BAt NE R (fighter jet)
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S

Figure 4: # (battle/war) and some battle-related Chinese words
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Exploiting concept relatedness in Chinese for WSD

e Chinese words are arranged naturally in clusters. (Cf. Figure 4)

e Hach concept cluster reveals the context in which all member concepts ex-

ist. (Cf. Figure {4)

e Concept relatedness in Chinese enables Context-based Word Sense Dis-

ambiguation (WSD). (Cf. Figure
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debate 5\-,_ g

Figure 5: Various senses of ‘fight” and their Chinese counterparts
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Going to War

When you goto WAl against
horses and Chariots and an army

you are going into battle against

who goes with you to f1 ghtfor you

Let him go home, or he may die in battle -

you may take these as plunder for yourselves.

Figure 6: ‘fight’ in |pattle /war context| (Deuteronomy 20:1-20)
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He saw an Egyptian beating a Hebrew,

he went out and saw two Hebrews fl ghtin g :

"Why are you hittin gyour fellow Hebrew?" -

Figure 7: ‘fight’ in hitting /punching context (Exodus 2:11-14)
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Experiment — Context-based WSD

Require
e Chinese-English dictionary
currently 2566 Chinese-English word pairs

e . emmatiser

TreeTagger from IMS Stuttgart (Schmid 1996)

e English text

seven short extracts from the NIV Bible (International Bible Society 1983)

e Java
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Experiment — Context-based WSD

Procedure

e Text Preprocessing
— lemmatized input text
e Dictionary Lookup

— based on lexical units of < 5 English words

— locate all Chinese counterparts
e Word Sense Selection

— locate five most frequently occurred characters

— for each lexical unit, select the Chinese counterpart(s) which comprises

a frequently occurred character
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Experiment — Context-based WSD

Results

e 45 lexical units disambiguated, 37 of them correctly interpreted and 3 of

them didn’t contain the best available interpretations.

e Correctly disambiguated lexical units: fight, beat, blow, chariot, hit, loss,

march, officer, plunder, strike

e 87.5% correctness

(based on simple word counting and even without considering POS info.)
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Conclusion

e Existing lexical databases are vulnerable to [arbitrariness,

e Concept formation in natural languages has potential to combat

ness in lexical databases.

arbitrari-

e Concept relatedness in Chinese can be exploited to perform Word Sense

Disambiguation.

SH S Wong Fighting [arbitrariness|in[WordNetlike lexical databases — A natural language motivated remedy

Page 18




Glossar
d []

arbitrary Based on or subject to individual judgment or preference (Houghton

Mifflin Company 2000)

Ontology http://foldoc.doc.ic.ac.uk/foldoc/foldoc.cgi?query=ontology

1. philosophy| A systematic account of Existence.

2. |artificial intelligence| (From philosophy) An explicit formal specifica-

tion of how to represent the objects, concepts and other entities that are
assumed to exist in some area of interest and the relationships that hold

among them.

3. information science| The hierarchical structuring of knowledge about
things by subcategorising them according to their essential (or at least

relevant and/or cognitive) qualities.
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