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Motivation

* Word Sense Disambiguation (WSD) is the task of associating words
In context with their possible meanings contained in a pre-defined
sense inventory.

A unified evaluation [Raganato et al, 2017] in English WSD has
facilitated the fast development of models for this task.

« Multilingual WSD is lack of reliable benchmarks, even though with:
1) automatically sense-annotated corpora for different languages;
2) language-specific WordNet-like resources;

The gold standards use diverse data formats and outdated, or even
unavailable, inventories of senses -> hard to compare among

systems.
* Transformer-based architectures and Pretrain-finetune paradigm.
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Contributions

* A multilingual WSD test suite in 18 languages from six
language families, comprising 99,450 gold annotations in total,
new automatically-produced training data for non-English
languages and a unified multilingual inventory of concepts.

* An extension of the fine-grained English WSD framework
[Raganato et al, 2017] by including new training, development
and testing data as well as a coarse-grained evaluation dataset.

» Extensive experiments (large pre-trained multilingual language
models)
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Resources

Dictionary

* WordNet [Miller 1998]: synonym-based; manually-curated;
English
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WordNet Search - 3.1

WO rd N et Word to search for: book | search WordNet |

Display Options: [(Select option to change) v]l Change l

Key: "S:" = Show Synset (semantic) relations, "W:" = Show Word (lexical) relations
Display options for sense: (gloss) "an example sentence”

Noun

» S: (n) book (a written work or composition that has been published (printed
on pages bound together)) "/ am reading a good book on economics”

 S: (n) book, volume (physical objects consisting of a number of pages bound
together) "he used a large book as a doorstop”

» S: (n) record, record book, book (a compilation of the known facts regarding
something or someone) "Al Smith used to say, "Let's look at the record™;
"his name is in all the record books"

e S: (n) script, book, playscript (a written version of a play or other dramatic
composition; used in preparing for a performance)

commercial accounts are recorded) "they got a subpoena to examine our
books"
» S: (n) book (a collection of playing cards satisfying the rules of a card game)
» S: (n) book, rule book (a collection of rules or prescribed standards on the
basis of which decisions are made) "they run things by the book around
here"

by God to the prophet Muhammad during his life at Mecca and Medina)
» S: (n) Bible, Christian Bible, Book, Good Book, Holy Scripture, Holy Writ,
synset Scripture, Word of God, Word (the sacred writings of the Christian religions)
"he went to carry the Word to the heathen"
 S: (n) book (a major division of a long written composition) “the book of
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Resources

Dictionary

* WordNet [Miller 1998]: synonym-based; manually-curated;
English

 Translation-based multilingual wordnets

« BabelNet [Navigli and Ponzetto 2012]: multilingual
encyclopedic dictionary
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BabelNet

book ’ ‘ English VI ‘ Chinese, Spani..." @ €@ Noun @ Veb @ Adi. € Adv.
* (multilingual) Ebook 29
Sy n Set - b ased A written work or composition that has been published (printed on pages bound together)
D 55588
: . E libro
* Even Mutimodal! , —_
o COO rd I n ate Wlt h Physical objects consisting of a number of pages bound together
Frewe—r E3 volume
Wordnet IR
| E volumen « ejemplar « libro
o

N Ot eve ry we A& bibliography
CO n Ce pt m a pS to A compilation of the known facts regarding something or someone
every language. g

Tsinghua - Computational Linguistics Paper Sharing



Resources

Dictionary

« WordNet [Miller 1998]: synonym-based; manually-curated,;
English

« BabelNet [Navigli and Ponzetto 2012]: multilingual
encyclopedic dictionary

Sense-annotated corpus

« SemCor [Miller et al., 1993]

« Data from Senseval and SemEval competitions

1) Mainly English -> unified framework [Raganato et al, 2017]
2) Multilingual benchmarks, but only a few, and outdated
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XL-WSD

A multilingual WSD benchmark

» Sense Inventory

» Gold Standards (Test and Dev set)
* Training Data

o Statistics
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Sense Inventory

» Subset of the BabelNet 4.0, where the synset meets the
condition:

It contains at leat one sense from the Princeton WordNet 3.0.

* 117,659 BabelNet synsets

* Reason for the constraint: a shared inventory; to transfer more
easily

 Limits: may not a faithful equivalent of a dictionary in other
languages.

* For each sysnet (meaning), it defines (sense, lemma, pos) triplet
pair.
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Gold Standards (test)

Language-specific WordNet datasets

- Basque (EHr521E), Bulgarian (R JiF1F1E), Catalan (Jiz= % eI

12), Chinese, Croatian (35 % #1'1E), Danish, Dutch, Estonian (&
P ENTE), Galician (J0#F g YF1E), Hungarian, Japanese, Korean,

and Slovenian (#7832,

_l:.l\

/iE)

« Automatic annotations from examples
« Given synset, pos and lemma, match the target word in the

example.

« Synset mapping: Mutilingual WN -> PWN -> BabelNet
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Gold Standards

« SemEval Datasets
e [talian and Chinese: SemEval-10 Task 17

* French, German, ltalian and Spanish datasets: SemEval-13
Task 12

* [talian and Spanish: SemEval-15 Task 13

* English: Original framework + SemEval-10 Task 17; SemEval07
Task 7 (Coarse)

» Wordnet mapping (data cleaning); 8-2 splitting
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Training Data

« SemCor (SC)

* Princeton WordNet Gloss Corpus (WNG)
 Translated corpora (T-SC+WNG)

1) 15 non-English languages

2) Machine translation model: Opus-MT

3) Translated sentences with target words and senses annotated
by looking up the multilingual sysnet.

4) Silver (noisy) training data: not perfect, but i) automatic; 2)
maintained sense distribution; 3) high coverage.
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| Statistics

Word Types Polysemous Words Word-Type Polysemy Instances Unique Synsets
Language Train Test Dev Train Test Dev Train Test Dev Train Test Dev Train Test Dev
English-Fine 106906  28BE2 330 24658 2199 308 1458 3689 6209 840471 8062 455 117653 3469 361
English-Coarse - 980 - - 750 - - 43255 - - 1816 - - 2190 -
Basque 12503 771 304 5294 525 253 2331 3224 4543 197309 1580 395 16604 1423 388
Bulgarian 12413 2450 1413 2412 1325 839 1304 1.670 1938 148479 9968 2493 12600 2658 1517
Catalan 18603 1276 428 4378 1107 384 2291 3940 4981 331757 1947 487 25624 1767 479
Chinese - 1786 1173 - 1402 955 - 2,638 3.045 - 9568 2392 - 2687 1524
Croatian 6BE2 4389 1416 1161 1652 675 1268 1244 1.758 04575 6333 1584 6739 4543 1449
Danish 15822 2623 Bl6 3324 1318 428 1338 1722 1950 234681 3502 &76 16707 2693 817
Dutch 28351 2935 985 9121 2122 766 1.711 2356 3.067 305692 4400 1100 30490 2716 950
Estonian 10460 1615 460 1768 917 281 1.246 1815 2091 132240 1999 500 10462 1852 490
French 17850 549 203 5978 339 130 1585 2413 2744 252756 1160 289 21510 584 213
Galician 8390 1244 486 3799 773 349 2079 2219 2852 247379 2561 641 11821 1474 548
German 16213 421 154 2332 166 64 1203 1639 1.864 184952 862 214 16437 417 155
Hungarian 13234 3491 1022 2908 1931 625 1.367 1.842 2346 161119 4428 1107 13297 4285 1103
Italian 23773 985 385 9540 758 316 2.021 3.790 4.569 385248 2278 361 29869 1212 475
Japanese 1008 4338 1538 581 2390 1001 2516 1.871 2.460 23217 7602 1901 1141 5964 1755
Korean - 1886 740 - 920 408 - 1373 1.815 - 379 950 - 1452 683
Slovenian 7577 104 87 1296 53 81 1.245 3519 3954 128395 2032 509 7705 243 172
Spanish 22020 847 3290 11784 696 270 2811 4955 5435 393539 1851 452 32151 1103 422

Table 1: Statistics of the training, test and development sets comprised in XL-WSD. The Train column refers to SC+WNG for
English and to T-SC+WNG for all the other languages.
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Statistics

Test Sets (Gold)

Number of test instances by language.

Bulgarian: 13.5%

Chinese: 12.9%

English: 10.9%

Japanese: 10.3%

German 1.2% . French 1.6% . Basque 2.1%
. Catalan 2.6% - Estonian 2.7% Slovenian 2.7%
. Galician 3.5% Danish 4.7% Korean 5.1%
. Hungarian 6.0% Croatian 8.6% . Japanese 10.3%

Chinese 12.9% Bulgarian 13.56%
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German: 1.2%
French: 1.6%
Basque: 2.1%
Spanish: 2.5%
Catalan: 2.6%
Estonian: 2.7%
Slovenian: 2.7%
Italian: 3.1%
Galician: 3.5%
Danish: 4.7%
Korean: 5.1%
Dutch: 6.0%
Hungarian: 6.0%
Croatian: 8.6%

Spanish 2.5%

ltalian  3.1%

. Dutch 6.0%

) English 10.9%

Training Sets (Silver)

Number of training instances by language.

Spanish: 12.2%

ltalian: 12.0%

Catalan: 10.3%

Dutch: 9.5%
French: 7.8%

Japanese 0.7% .Croatian 2.9% .Slovenian 4.0%

.Bulgarian 46% .Hungarian 5.0% German
.Danish 7.3% Galician 7.7%

-Catalan 10.3% Italian 12.0%
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French 7.8%

. Spanish 12.2%

Japanese: 0.7%
Croatian: 2.9%
Slovenian: 4.0%
Estonian: 4.1%
Bulgarian: 4.6%
Hungarian: 5.0%
German: 5.7%
Basque: 6.1%
Danish: 7.3%
Galician: 7.7%

Estonian 4.1%
Basque 6.1%

@ outch  95%




Experiment

Models
« Multilingual pre-trained models: XLMR-Base, XLMR-Large, M-BERT

* Language-specific versions of Bert: L-BERT
Evaluation measure

* F1 score

Data

* English: SemCor and WordNet Gloss (SC+WNG)
« Other languages: T-SC+WNG

* One baseline: MULAN datasets: pair sentences in a corpus of raw
texts by a multilingual contextualized word representations.
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| Results

0-Shot Language-Specific Language-Specific Enowledge-Based
(SC+WNG) (MULAN) (T-SC+WNG)

) Dataset XLMR-Large XLMR-Base M-BERT XIMR-Large L-BERT XLMR-Large L-BERT SyntagRank Babelfy MCS
* English Benchmark English-Fine 76.28 74.50 72.40 : - 76.28 76.77 69.96 64.09  63.37
« Multilingual English-Coarse 91.30 91.02 89.70 : : 91.30 91.57 83.78 82.54  80.23
i Basque 47.15 43.80 42.41 - - 4196 43.04 4291 36.65 3272
Evaluation _ Bulgarian 72.00 71.59 68.78 = = 58.18 57.85 61.10 60.39  58.16
1) Zero-shot setting Catalan 49.97 47.77 47.35 = = 36.00 36.98 43.98 36.65 27.17
. - Chinese 51.62 49.77 48.99 - . - . 41.23 34.94  29.62
Pre-trained multilingual  croatian 72.29 72.13 70.65 . 5 63.15 62.89 68.35 6375  62.88
Danish 80.61 79.18 76.04 - 5 78.67 76.41 72.93 7133 64.33
models matter (model Dutch 59.20 58.77 56.64 . s 57.27 56.64 56.00 4427 4461
or data?) Estonian 66.13 64.82 64.33 - - 50.78 51.23 56.31 49.62  46.87
. . French 83.88 82.33 81.64 81.98 80.78 71.38 71.12 69.57 67.41  59.31
2) Language-specific Galician 66.28 64.79 68.07 - 5 56.18 56.95 67.56 64.17  60.85
. : German 83.18 82.13 80.63 83.29 82.13 73.78 73.78 75.99 77.84  75.99
setting (Italian and Hungarian 67.64 68.38 65.24 : i 52.60 52.17 57.98 51.99  47.29
: Italian 77.66 76.73 76.16 74.10 73.88 77.70 75.68 69.57 6422 5277
Spanish, more WNG) Japanese 61.87 61.46 60.34 . . 50.55 50.16 57.46 51.91  48.71
Korean 64.20 63.65 63.37 : - - - 50.29 5195 5248
Slovenian 68.36 66.34 62.16 - x 51.13 49.66 52.25 3538 36.71
Spanish 75.85 76.55 74.66 73.47 74.77 77.26 74.88 68.58 64.07  55.65
Micro AVG 65.66 64.82 62.84 - . - . 57.68 52.85  49.31

Table 3: F1 scores of supervised and knowledge-based approaches as well as language-specific BERT models (L-BERT) and the
Most Common Sense (MCS) baseline on the test splits. As for the ()-Shot columns, models are trained and tuned in English
only and tested in all the other languages. As for the Language-Specific columns, models are trained, tuned and tested on either
MULAN or T-SC+WNG language-specific datasets. The Micro AVG row shows the micro F1 across all languages but English.
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Discussion

« XLMR-Large still performs worse in some languages, Basque,
Catalan, and Chinese.

From ML learning perspective: less proportion of test instances
appeared much in training set.
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] ]
| D I SC u SS I O n Dataset ALL NOUN VERBS ADJ] ADY

English-Fine 76.28 7792 65.74 8147 86.71
English-Coarse 91.30 92.72 88.64  B9.55 9175

Basque 47.15  47.15 - E
e Results on each POS tag Bulgarian 7200 7069 8604 7407 -
Catalan 4997 4928 5484  52.89 -
° Chinese .62 5792 4547 4701 8448
Verbs are harder except fOr Croatian 72.29 71.85 70.37  85.03 -
. Danish 80.61  80.32 79.60  83.63 -
1) Bulgarian, Dutch (less Dutch 5920 5608 6356 - -
Estonian 66.13  68.81 4966 7463 68.14
pOIysemOUS) French 8388 B3IER - - -
mnm MNH Galician 66.28  71.43 - 63.97
2) Catgl?n (j;]tnij%.g):b\ /-LIZI) (leSS German 83.18 B3B8 - -
verpal instances Hungarian 67.64 T0.41 50.41 - -
) [talian 77.66 7791 71.89  81.38 77.27
Japanese 61.87 67.87 5272 5639 7T1.29
Korean 64.20 6447 46.43 - -
Slovenian 68.36 68.34 - - -
Spanish 7585 76.72 66.83  77.88 83.00

Table 4: F1 scores breakdown of XLMR-Large model on the
zero-shot setting by POS tags.
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Conclusion

« XL-WSD, a large-scale evaluation benchmark for WSD in 18
different languages: 34 new gold datasets; 15 silver datasets
for training

» Extend previous English evaluation benchmark
« Strong baseline models (multilingual bert)
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Motivation

* To leverage word-formation knowledge to enhance Chinese
WSD.

* For Chinese words, word formation rules/categories are more
eminent than Indo-European languages.

* Words with diff [ cmee Wordrormation H oemmien | TI€ANINGS.
BB Modifler-Head (a3
... accept solicited paper ... :|-[ £iF: 4F U solicit ] L solicited paper
FHEEX... (3¢ 3% paper] verbaoie?t (TEbcm
solicit paper

... Start to solicit paper ...

Figure 1: The contexts indicate that the word “fiE
" holds two senses constructed by different word-
formations, which can be used to enhance WSD.
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| Word-Formation

 From Prof. Zhu, Chinese
words are formed mainly in
three ways: & . 0.

A B
=
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Word-Formation

! Explanation | Example | %o

B & (Parallel)

morph | and morph, are similar. contrasting

WA (literary-physics) | 34.40
or complementary. SCHE Qliterary-physics) | 3¢

S (Modifier-Head) ||11n1'ph| modifies |1mrph? {moun). |':'1'rL (cited-paper) | 18.72
PRE (Verb-Object) !murph, operites on morphs,. |”'-E L {publish-paper) ] |66
LAY (Single Morpheme) | The word is a single morpheme. | % (grape) | 908
Ao [ Adverk-Verh) imn:n'phl miadifies morph, (verh). ||'.’f-'_'-! (widely-cite) | 5.51
1 (Verb-Consequence) | morph,, is the consequence of morph,. | 1% &, (stop-rest) | 4.09
545 (Suffixation) | moaph,, is the suffix of morph, . | 723 (arick-@) | 361
HiI 4 (Prefixation) | morph, is the prefix of morph,. | Wl (0-teacher) | 347
itk (Verb-Complement) | morph,, is the action follows morph, . | A (press-down) | 2.50
i % (Overlapping) Imurph, and morph, are the same. | H H {vainly-vainly) | .15
+1H (Subject-Predicate) imm]'rh, 15 the subject of morph,. | H7E (evesight-dim) | .13

I (Preposition-Ohject)

!rnnn'rh, is a preposition, morph,, is an object, | 5 (from-nowhere) | (149

Fi [ {Entity-Position)

Imurph, is an entity, morph, is a position. |T!r';*'|‘ (semester-mid) | (141

i (Number-Quantifier) im-:u'phl is a number, morph,, is a quantifier. | =1 {one-dot) | (128

H AL (Quantifier-Quantifier) | Both morph, and morph,, are quantifiers. | T2 (kilo-meter) | 0.1

3 (Noun-Quantifier)

Imurph.: is the quantifier of morph, . |fr t2 { fower-bud) | .07

Table 6: Descriptions of the total 16 word-formations.
() denotes the affix and % denotes the instance percent-
age. The first and the third columns are in the format
of “Chinese characters (English translation)”. We give
a simple explanation in the second column to describe
the relation between two characters, which functions as
a guideline to the annotators.
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Contribution

* To construct a large-scale Formation-informed Chinese Lexical
Sample WSD dataset (FICLS)

* To propose a model FormBERT to explicitly incorporate word-
formations into sense disambiguation.

« To design a word-formation predictor module to predict word-
formations for unannotated data.
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FICLS Dataset

« Each FiCLS entry consists of (1) a word, (2) a sense definition,
(3) a word-formation and (4) a context sentence.

* Dictionary: 5t edition of the Contemporary Chinese Dictionary
(CCD)

More complete and native than HowNet sememe and
Chinese WordNet
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FICLS

« CCD contains 62,241 words, of which 22.32% are polysemous.
7,064 polysemous words (20,382 senses) with use cases (short

sentences)

« Data augmentation sense | HLFFALILE I EHI o
judge; criticize article to judge
iotribiti i W 4T R % F— BTt
(d IStrI bUtlonal hypOtheSIS) (l:f:e }ige erS and cons | publish f;i?:le to judge
* 145,964 entries in total, where AT | FRRmREE.

... beyond judging pros and cons...

the average length and number of
contexts per sense are 53.04, 7.16
« Human check -> 121,655 entries

et _‘:_j.-._ o
Chinese CEEEEE AR

Wikipedia .. to judge the Chinese ...

- (RLRHR) XALEREE .

... The New York Times judges China as ...
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Word-Formation Annotations

16 Chinese word-formations

Word-Formation | Example | %%

* Annotators are professors and Parallel JCAE (literary-physics) | 34.40
pOStg raduates Modifier-Head j‘j% (cited-paper) 18.72

_ _ Verb-Object A 3L (publish-paper) 14.66

» Each entry is cross-validated Adverb-Verb 5] (widely-cite) 9.09
by three independent sosle Mosniome | P (ane) 241
annotators and reviewed by Table 1: Top 5 word-formations and examples. % de-

one if not agreed notes the instance percentage.

* ITA: 92.61
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| BERT

 Formation: sentence-level
binary classification task:

triplet (w,c,d) with word,
context definition is matched or
not. [GlossBert, Huang et al,

20211
ply | w,c,d) = f(h),

§ = argmaxp(y | w,c,d).
Y

Tsinghua - Computational Linguistics

Formation Embedding m p(y |w, ¢, d,m)

Formation m

4
Sentence Embedding h
Wm

; 1
Inferred Formation 1 BERT
Formation 1 1 I i i
Predictor [CLS] Contextc  [SEP] Definitiond [SEP]

Figure 3: Illustration of the proposed FormBERT with
FP. The dashed line indicates that, during inference,
the inferred formation based on the context will be ex-
ploited to generalize to scenarios without formation.
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FormBERT

* To learn a formation S Formation Embeddingm  p(y |w, ¢, d,m)
embeddlng m* for eaCh W /Sentence Embedding h
formation type. - p— ,

Inferred Formation i BERT
p(y | w,c,d,m") = f(h+m"). L 77— T
° An aux'llary fOrmatIOn [ Predictor } [CLS] C{JHEE'KL“E [SEP] Definitiond [SEP]

prediction task | 4 |
Figure 3: Illustration of the proposed FormBERT with

p(m | w, ) = g(w, c), FP. _The dashed ]ir?e indicates that, during iljl_l‘erence,
the inferred formation based on the context will be ex-

m = arg mﬁil}{P (m | w, c), ploited to generalize to scenarios without formation.

L = —logp(m™ | w, ¢).
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Experiment - Dataset

Context Definition

Split | #Words #Senses #Entries Length Length

Train| 6,989 18,615 95,698  52.32 8.88
Valid | 4,004 7,368 12,500  52.45 8.92
Test | 3,930 7,307 12,500  52.45 8.83

Table 2: Statistics of F1iCLS. The length 1s calculated
as the average number of Chinese characters.

[NOTE] | have received the sense-annotated corpus but without CCD
dictionary.
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Results

1) Word formation rule plays a : Test
( ) role piay viethod valld | vonn Verb Adj. Adv. Al
MFS 34.39]35.23 34.49 3325 36.65 34.99
(2) FormBERT w/ FP still performs BERT 71.21|74.68 71.10 72.05 64.29 71.78
GLU 71.24|74.80 70.89 71.60 63.79 71.65
Comparable results. GlossBERT 84.55[82.94 81.95 82.59 81.88 84.51
[NOTE] BEM Outperformed BEM 72.06|73.32 7258 74.64 66.22 72.17
. : . FormBERT 87.34|88.74 87.07 88.59 81.41 87.35
GlossBERT in the English setting. FormBERT w/ FP|87.33|88.71 87.67 88.52 83.07 87.62

(3) ADV iS harder (nOt in Wordnet_ Table 3: Evaluation results (F1) on FiICLS. Best results

based COI’pUS) are shown in bold. FormBERT w/ FP denotes Form-
BERT using the formation predictor without annotated
word-formations.
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| Analysis

» Generalizability of FP: classification of WFR of 92.80.
 FormBERT in low-resource settings

Method LFD MFD | Zero-shot Few-shot
GlossBERT 83.89 85.15 76.69 84.53
BEM 63.23 86.58 48.54 65.11
FormBERT 85.81 89.60 82.42 86.01
FormBERT w/ FP | 85.93 90.01 82.65 86.25

Table 5: Evaluation results (F1) on the MFD, LFD,
zero-shot and few-shot subsets of the test set.
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Conclusion

* To enhance Chinese WSD with word-formation knowledge
* A large-scale formation-informed dataset
 FormBERT
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Thinking...

* How does morphology help WSD?
 Does POS information matter much for Chinese WSD?
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| Performance Summary

Type Model SE2 SE3 SEO7 SE13 SE15 All.m |ALL_M*|N v A ADV Source
KB SREF_KB 72.7 715 61.5 76.4 79.5 73.5 78.5 56.6 79.0 76.9
KB SyntagRank 71.6 72.0 59.3 72.2 75.8 71.7 64.1
KB WsDG* 68.7 68.3 58.9 66.4 70.7 67.7 71.1 51.9 75.4 80.9
Corpus SREE_sup 78.6 76.6 721 78.0 80.5 77.8 80.6 66.5 82.6 84.4
Corpus+relation MLWSD* 784 771.8 72.2 76.7 78.2 776 80.1 67.0 80.5 86.2 Conia & Navigli
EACL'21

+ ion+ MLWSD+gloss/e | 80.4 71.8 76.2** |81.8 833 80.2 82.9 70.3 83.4 855
ss+example xample
C+G ESC 817 71.8 76.3 B2.2 B3.2 BO.7 839 69.3 83.8 86.7 ESC, NAACL'21
C+G GEN 77.8 73.7 68.8 78.3 77.6 76.3 70.7 79.8 63.3 80.1 84.7 GEN, EMNLP'20
Corpus+gloss ARES 78.0 77.1 71.0 77.3 B3.2 77/9 729 80.6 68.3 80.5 835 ARES, EMNLP'20
Corpus+gloss BEM 79.4 774 74.5%* |79.7 B1.7 79.0 739 814 68.5 83.0 87.9 BEM, ACL'20
C+GiRelation EWISER 78.9 78.4 71.0 78.9 79.3 78.3 73.3 81.7 66.3 81.2 85.8 EWISER, ACL'20
C+G+R+Example EWISER_2 B0.8 79.0 75.2 BO.7 Bl8 BO0.1 82.9 69.4 836 873
C+G+Relation EWISE, ACL'1S | 73.8 711 67.3** |69.4 74.5 718 74.0 60.2 78.0 821 EWISE, ACL'19
C+RelationsWNGC* | SVC, GWNC'19 | 79.4 78.1 714 77.8 Bl4 78.5 80 68.6 82.8 855 SVC, GWNC'19
C GLU 75.5 73.6 68.1%* |71.1 76.2 |?4.1 . . - - GLU, EMNLP'19
+G GiossBerﬂ 7.7 75.2 72.5 76.1 B0.4 | 77.0 71.3 79.8 67.1 79.6 87.4 EMNLP'19

WSDG*: one result from three in the paper.

MLWSD*: without formal model name provided

C+Relation+WNGC*: Note that here the model is different from that in HCAI survey, which uses "SemCeor, hypernyms".
Walue** for SE07: SEO7 is used as a development set.

ALL_M*: Macro-F1, source from (Nibbling)
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| HowNet-based WSI:s sz

{knowledge|%1iR:domain={medical| E},modifier={RelatingToCountry| 5 45 & E %18
% :RelateTo="China| P E"}}

« Based on SemEval-2007 task X ERBET

S _ e knowledge|A1iR
« 2969 instances for 36 target

polysemous words (17 nouns

and 19 verbs)

e medical|E ® RelatingToCountry|t
e China|#E
{'Contex't': ['@gﬁ', I((‘I ‘?ETEI.FI: ‘%T\Jln.-.r '» 'r 'E“]'r 'ﬁﬁﬂ', ‘;“ggll '; ‘: '%‘g", 'EF[E%', IIﬂ?r ‘EI‘]Ir Igl}ﬁ‘l ': II '%iﬁl,', 'E‘I ‘j]uj(.l 'jjfg', l: Ir |*F\$&‘I 'ﬁ:ﬁ‘r ‘*'%irérl Iiﬂ-jtll ‘*&iﬁll
‘<target>', .Er‘-' .m’m.' '&E': ‘. '1, 'part-of-speech': ['v', 'w', 'vn', 'n', 'w', 'u', 'v', 'v', 'w', 'v', 'n', ‘vn', 'u', 'n', 'w', 'r', 'v', 'v', 'n', 'w', 'a', 'c', 'a', 'u',
'v', 'n', 'n', 'n', 'vn', 'w'], 'target word': 'H[E', 'target position': 25, 'target word pos': 'n', 'sense': {'ZliR', 'HhE', 'SHEERHEXx', 'E'})}

https://github.com/thunlp/SememeWSD
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| HowNet-based WSD

e SemCo (Yang et al., 2001). This method utilizes the statistics on the co-occurrence of sememes of

Nouns Verbs All
the target polysemous word and context to conduct WSD. Model | 6T macroF1 | miccoF1  macro-Fl | micloFl _macro-Fl
e SemEmbed (Tang et al., 2015). This method first learns sememe embeddings and further obtains SemCo | 38.11 26.53 27.29 21.03 31.47 23.63
sense embeddings, and then employs the embedding similarity between senses of the target word scldmbal] #id S [ el | SRew @
: B Dense | 52.36 39.06 35.14 33.01 41.79 35.86
and the context for disambiguation. Random | 37.24 3483 | 2054 2072 | 2698  27.38
¢ Dense (Ustalov et al., 2018). This model 1s originally designed for WordNet-based WSD, which Ours | 53.76 41.71 52.50 48.02 52.98 45.04

first obtains sense embeddings from the word embeddings of the corresponding senses’ synonyms
and then selects the sense that has the closest embedding similarity with the context. In HowNet-
based WSD, we regard the words whose one sense has the same sememes as the target sense as the
synonyms.

Table 1: WSD results (%F1 scores) of all the models.
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Chinese-translated WSD

« BOW (Sinica Bilingual Ontological Wordnet)

« SEW (Southeast University WordNet)

« CWN (Taiwan University WordNet) — test data
« COW (Chinese open wordnet)

Tsinghua - Computational Linguistics Paper Sharing



