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Introduction The original data

Synonymy
The adjacency matrix

Webster 1913

» Dictionary data given from the Webster 1913 dictionary in data files.
» Each word given a unique integer number.

> Directed links are given from a word to those words in its definition.
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Introduction The original data

Synonymy
The adjacency matrix

Webster 1913

» Dictionary data given from the Webster 1913 dictionary in data files.
» Each word given a unique integer number.

> Directed links are given from a word to those words in its definition.

Example
Thesaurus: A treasury or storehouse; hence, a repository, especially of
knowledge.

» Thesaurus is word number 100813. It's defining words are numbers 4,
103041, 68520, 95652, 45618, 4, 83854, 34590, 677799, 553362.

» Thus our original data file contains the entries

» 100813 4
100813 103041
100813 68520
100813 95652
etc.
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Introduction The original data

Synonymy
The adjacency matrix

Working Definitions of Synonymy

Definition 1 A~ B << Ac Defg and B € Defy

Definition 2 A~ B < 3dC: Ac Defg, B € Defc and C € Defa
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Introduction

The original data
Synonymy

The adjacency matrix

We generalise definition 2 to an arbitrary number of steps in and out

n steps

- &8 8

m steps
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Introducti o
ntroduction The original data

Synonymy
The adjacency matrix

Building the Adjacency Matrix

» The adjacency matrix is constructed using Os and 1s indicating links.

» The matrix is not symmetric since words do not necessarily appear in each
others definitions.

Example
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| s A: 2/0 0 10
2l 3/1 0 0 1
40 1 1 0
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Introduction The original data

Synonymy
The adjacency matrix

Moving around the graph
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Introduction The original data

Synonymy
The adjacency matrix

Moving around the graph
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Weighting Stopwords and weighting
Mathematical weighting from literature

Stopwords and Weighting

Stopwords

We obtained lists of stopwords (eg the, and) and removed their links from the
matrix.
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Weighting Stopwords and welghtlng
Mathematical weighting from literature

Stopwords and Weighting

Stopwords
We obtained lists of stopwords (eg the, and) and removed their links from the
matrix.

Weighting by number of possible paths between words

» Current method generates # possible paths Original word - Synonyms.

» Simply adding the weights contributed by all (n,m)-cycles is not a fair
system - longer cycles will always have more options. A scaling is needed.
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Weighting Stopwords and weighting
Mathematical weighting from literature

Stopwords and Weighting

Stopwords

We obtained lists of stopwords (eg the, and) and removed their links from the
matrix.

Weighting by number of possible paths between words

» Current method generates # possible paths Original word - Synonyms.

» Simply adding the weights contributed by all (n,m)-cycles is not a fair
system - longer cycles will always have more options. A scaling is needed.

Scaling the cycle weights sizes by total number

(n,m)
Word weight = Z Normalised total of (i,j)-cycles
()=(1.D)
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Weighting Stopwords and weighting
Mathematical weighting from literature

Other methods of weighting

Full graph

> Various other methods: Degree, Betweenness, Closeness centrality.

» Eigenvector centrality: (e.g. Google pagerank)

> x; proportional to the average of the centralities of it's network
neighbours, giving

X = %Ax.

> Not useful - gives a measure of which words feature most in definitions.
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Weighting Stopwords and weighting
Mathematical weighting from literature

Other methods of weighting

Full graph

> Various other methods: Degree, Betweenness, Closeness centrality.
» Eigenvector centrality: (e.g. Google pagerank)

> x; proportional to the average of the centralities of it's network
neighbours, giving

1
= Z—Ax.
x = +Ax
> Not useful - gives a measure of which words feature most in definitions.
Subgraph centrality
Adapted eigenvector centrality to apply to subgraphs:

Wi=2_ (4(1) exp s

Assumption: very well connected subgraph.
Poor results - definitions connectivity not that high.
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The method
Our method Comparison to the literature

Our Method

Dense Subgraphs

» Groups of highly synonymous words are more completely connected

» Search for dense or complete subgraphs in our adjacency matrix
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The method
Our method Comparison to the literature

Our Method

Dense Subgraphs

» Groups of highly synonymous words are more completely connected

» Search for dense or complete subgraphs in our adjacency matrix

Our method

» Choose our word

» Look for (n,m)-cycles for the word.

» Rank words according to weights, and pick top 15 words plus original
» Search for dense subgraphs within this subgraph

» Pick all words in dense subgraphs of size greater than 2

» Rank output synonyms according to original weight
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The method
Our method Comparison to the literature

Disappear and Parallelogram

Qur Results Senellart et. al Results
Pass “anish
Vanish Pass
Die Die
Fade Wear
Eat Faint
Wear Fade
Faint Sail
Efface Light
Dissipate Dissipate
Qur Results Senellart et. al Results
Square Square
Cylinder Rhamb
Altitude Parallel
Gnomon Figure
Prism Prism
Tetragonal Equal
Rhomb Opposite
Rhombaoid Angles
Parallelopiped Quadrilateral

A measure of similarity between graph vertices: applications to synonym extraction and web searching.

Senellart et. al, SIAM Review, Vol. 46, No. 4, 2004
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The method
Our method Comparison to the literature

Science and Sugar

Qur Results Senellart et. al Results
Law Art
Physical Branch
MNatural Law
Art Study
Study Practice
Skall MNatural
Chemistry Knowledge
Astronomy Learning
Term Theary
Our Results Senellart et. al Results
Sweet Cane
Cane Starch
Beet Sucrose
Maple Milke
Sorghum Sweet
Sucrose Dextrose
Piece Molasses
Face Juice
Beat Glucase
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Thesaurus modification tools

Changing and adding definitions

Changing Definitions
We have tools to change the definitions of words in the thesaurus, to update
them as their meanings change

Adding words

We can add new words into the thesaurus that did not exist before.

Introducing noise into the system
Thesaurus precision is resiliant again pertubations.
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Thesaurus modification tools

Ongoing issues

Ongoing issues

» Antonyms.
» Word connectivity used, no linguistic information.

» Further refining of method.
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Thesaurus modification tools

Ongoing issues

Ongoing issues
» Antonyms.

» Word connectivity used, no linguistic information.

» Further refining of method.

Thanks
Huge thanks to Phil, for all his guidance and making this a fun week, along
with all the organisers.
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