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Lexical resources
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Lexical resources
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Nt ¢
.‘s




9

Insight

Why combining resources?

« To improve word and concept coverage
* e.g., named entities, new senses
* To improve domain coverage
* To improve multilinguality
* Creating resources for new language pairs
* To combine expert-made semantic relations

* e.g., Hypernymy, meronymy, etc.
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A few applications

« Semantic parsing

 Word-sense disambiguation and entity linking

bat: VOF

« Semantic role labeling Who  did what to whom  at where?

I 11 1

The police officer detained the suspect at the scene of the crime

Agent Predicate Theme Location
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Wiktionary
The free dictionan

18 senses
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How does our resource alignment work?
Wiktionary:spring

@ leap; a bound; a jump >

traditionally the first of the
four seasons of the year in

WordNet:spring

. the season of growth )

the elasticity of something
that can be stretched and Gmace e ]

returns to its original length emerges from the ground

énatural flow of ground water) (elastic power or force. )
a light, self-propelled movement the property of a body of
upwards or forwards springing to its original form after

being compressed, stretched, etc.

the time of growth and progress;
early portion; first stage.




(the season of growth
the elasticity of something “' &7

that can be stretched and
returns to its original length

énatural flow of ground wateDf ,‘

S/
L

;EIight, self-propelled movement)

i\ upwards or forwards

U and V are disjoint and independent - bipartite
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G leap; a bound; a jump )

traditionally the first of the

—:_| four seasons of the year in

temperate regions

~_ [ aplace where water or oil

emerges from the ground ]

;=<elastic power or force.

the property of a body of

‘- springing to its original form after

being compressed, stretched, etc.

the time of growth and progress;
early portion; first stage.
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Step 2. Extract similarity scores

Determine how similar two senses are by training a model using textual and
definitional similarity features such as:

* Word length ratio

* Longest common subsequence .
* Jaccard measure
 Word embeddings

* Forward precision

= —

* McCrae, John P., and Paul Buitelaar. "Linking Datasets Using Semantic Textual Y ;’?' e

Similarity." Cybernetics and Information Technologies 18.1 (2018): 109-123. .“I
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Step 2. Extract similarity scores

. [traditionally the first of the
—i | four seasons of the year in
the elasticity of something temperate regions

that can be stretched and :0_01021 S a place where water or oil
| returns to its original length '* IS = | emerges from the ground
- (a natural flow of ground wateD,, 9, 035672
& power or force. :

E light, self-propelled movement] , 00021 ; [ the property of a body of

the season of growth

H "’

{| upwards or forwards ' \ springing to its original form after | :
Num————— / RRRY | \Deng compressed, stretched et/ |
‘:Che time of growth and progress)

. . . : \ early portion; first stage.
Weighted bipartite graph N
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Step 3. Graph matching
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Exhaustive matching
- Use a threshold 4

: (aleap; abound; a jump ) :
S . 0.00187

. [traditionally the first of the
—i | four seasons of the year in
temperate regions

the season of growth

the elasticity of something XS

that can b‘? stre.tc_hed and 0_01021 S a place where water or oil
returns to its original length ‘f'\v’ — | emerges from the ground

: O SN

Gnatural flow of ground wateDc ,’4‘1 0.38672

T |

:| alight, self-propelled movement 0.00021 N the property of a body of

upwards or forwards — springing to its original form after

: \_being compressed, stretched, etCJ
e High precision, low recall \‘;Che time of growth and progreSS)
* Difficult to find optimal threshold . \early portion; first stage. ;
e Uniform matching

- ’-'ﬁ“:;?-f A 4



®

Insight

Exact matching

- 1-to-1 links maximising overall weight 4

U /( a leap; a bound; a jump ) :
o . JOEEYA | 0.00091 /
. (the season of growth = >

. [traditionally the first of the
JZELNC 0.00363 —: | four seasons of the year in

the elasticity of something
that can be stretched and
returns to its original length

0010 ~_ [a place where water or oil
: \ emerges from the ground

a natural flow of ground water }. 0

L7PI 0.00362 = ( elastic power or force.

a light, self-propelled movement 0.000 0.02012 \ the property of a body of
{| upwards or forwards — t| springing to its original form after

s ——" : 10.00101 )\ | being compressed, stretchetpelcd

_ — _ = the time of growth and progress)
 High precision, not so high recall | early portion; first stage. b [
* Bijective mapping restriction e e e '
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Weighted bipartite b-matching (WBbM)

-> maximising overall weight + node capacity [I, b] 4

/( a leap; a bound; a jump )
ORO[0NECYA | 0.00091 :

e / traditionally the first of the
: { the season of growth = .
0.00363 —: | four seasons of the year in
: [ the elasticity of something i \temperate regions

| : |
b=1 that can b‘? strchhed and & 1010 a place where water or oil b=1
. | returns to its original length | | emerges from the ground =1

I
: ¢ i b=2
16 natural flow of ground water ). Z0.386 0.00362 = ( elastic power or force.

AN |

I
o

5 —
I Il
N =

l a light, self-propelled movement ) . 0 000 0.02012 & the_prf)perty_ of a P?dy of

{| upwards or forwards <.\ | springingto its original form after
\—— / Y0.00101 |\ ; \eing compressed, stretched, etc )

* High precision, high recall Che time of growth and progress; |

e Efficient in linking polysemous items early portion; first stage. J

o still difficult to tune the parameters |
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WBbM MATCHING
GRAPH GENERATOR Sim(Ry : Ei,Ra : E;) =
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Alignment Experiments: Datasets

WordNet synsets manually mapped to their corresponding concepts *
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Wiktionary

The free dictionary

WIKIPEDIA
The Free Encyclopedia

|
~

* Matuschek, Michael, and Iryna Gurevych. "Dijkstra-wsa: A graph-based

approach to word sense alignment." Transactions of the Association for y d Ve :

Computational Linguistics 1 (2013): 151-164. y ' L 8 ‘;
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Experiments: WordNet-Wiktionary alignment

Previous work:

Precision | Recall | F-1 Accuracy
SemAlign 75.40 62.70 | 68.40 | 93.10
SB+DWSA | 68.00 71.00 | 69.00 | 92.00

Our current method:

Left bound, right bound | Ave. Precision | Ave. Recall | Ave. F-measure | Ave. Accuracy
[0, 1], [0, 1] 81.86 61.83 68.51 69.48
[0, 2], [0, 1] 78.13 70.74 73.28 76.57
[0, 3], [0, 1] 77.88 71.38 73.59 77.13
1, 2], 1, 2] 81.21 74.17 76.59 79.49
1, 3], 1, 3] 81.26 75.02 77.12 80.14
[1, 5], [0, 1] 81.25 75.25 77.28 80.33
(1, 5], [1, 2] 81.25 75.23 77.26 80.32




Conclusion

* Graph matching algorithms can be efficiently applied to lexical
alignment problems

- WBbLHM
* includes more possible linking combinations by defining capacity
» efficient in lexical alignment providing high precision and recall
 difficult to find optimal parameters
* highly dependent on the textual and definitional similarities




9

Insight

Future directions

* Exploring link prediction methods for lexical alignment
* Extend our researches to multi-lingual resources
* Using graph neural networks (GNNSs)




