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Odd-one-out task

word 1 Word 2 word 3 word 4
xble paere Kirsebaer stol
(apple) (pear) (cherry) (chair)
bil cykel tog vind
(car) (bike) (train) (wind)
Finland Sverige Norge Kina
(Finland) (Sweden) (Norway) (China)
tres 60 L X 3
(sixty) (60) (LX) (3)

Odd-out-out or word intru-
sion task (Chang et al.,
2009).

Detect the word that is
an outlier compared to the
other (here: four) words.

Resembles Test of English
as a Foreign Language
(TOELF)

Outlierness: Semantics,
word class, sentiment, world
knowledge, etc.

https://github.com/fnielsen/dasem/blob/master/dasem/data/four_words_2.

CSV
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Open semantic analysis: The case of word level semantics in Danish
(Nielsen and Hansen, 2017): Assemble large Danish corpora and build
various distributional semantics models.

Wikipedia 5800

Gutenberg 237

LCC 3000

Europarl 1969

DanNet 49
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http://www2.compute.dtu.dk/pubdb/views/edoc_download.php/7029/pdf/imm7029.pdf
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Accuracy Corpus Method

Wikipedia Explicit Semantic Analysis
Gutenberg Word2vec
LCC Word2vec
Wikipedia Word2vec
Aggregate Word2vec

Explicit Semantic Analysis (ESA) projects words into a Wikipedia article-
spanned subspace (Gabrilovich and Markovitch, 2007).

Corpora handling and word2vec construction handled in Gensim-based
Dasem at https://github.com/fnielsen/dasem
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2017: Results

Accuracy Corpus Method

73 Wikipedia Explicit Semantic Analysis
36 Gutenberg Word2vec

69 LCC Word2vec

71 Wikipedia Word2vec

71 Aggregate Word2vec

Explicit Semantic Analysis (ESA) projects words into a Wikipedia article-
spanned subspace (Gabrilovich and Markovitch, 2007).

Corpora handling and word2vec construction handled in Gensim-based
Dasem at https://github.com/fnielsen/dasem
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2019

New pre-trained model available:

Facebook's pre-trained FastText model cc.dan.300 from https://fasttext.
cc (Bojanowski et al., 2016; Grave et al., 2018), includes subword mod-
eling.

BERT (Devlin et al., 2018), deep learning

Byte-pair encoding (BPE) embedding (Heinzerling and Strube, 2018)

Wembedder (Nielsen, 2017) knowledge graph embedding from Wikidata
data
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2019: Results

Model FT BPE BERT W FT4+W FTH+W+BERT Random
Accuracy 78 64 32 47 32 383 25

Odd-one-out detection percentage for fastText (FT), BPE, BERT, Wem-
bedder (W), fastText and Wembedder (FT+W) and the combined model
of fastText, Wembedder and BERT (FT4+W+BERT) against the ran-
dom choice.
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2019: Results

Model FT BPE BERT W FT4+W FTH+W+BERT Random
Accuracy 78 64 32 47 32 383 25

Odd-one-out detection percentage for fastText (FT), BPE, BERT, Wem-
bedder (W), fastText and Wembedder (FT+W) and the combined model
of fastText, Wembedder and BERT (FT4+W+BERT) against the ran-
dom choice.

Best combination model uses knowledge graph embedding (Wembedder)
on named entities, BERT on phrases and FastText as a fall back (Nielsen

and Hansen, 2019).

https://gist.github.com/fnielsen/93f3b68941e74c468522f187e2dbe9a7

Finn Arup Nielsen 7 6 November 2019
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2019: BPE results

Voc. \ Dim. 25 50 100 200 300
1,000 36 34 34 36 33

3,000 45 42 48 47 47

5,000 52 50 b1 54 55
10,000 56 59 59 63 59
25,000 58 58 62 63 67
50,000 58 63 65 69 69
100,000 58 63 63 69 69
200,000 60 64 67 67 64

BPE results. Percentage of correctly spotted outliers among four words
for BPE models of varying sizes: vocabulary from 1,000 to 200,000 words
and dimensions from 25 to 300.
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Better performance with a new version of Gensim with FastText!

What to do about homographs, e.g., (bil, cykel, tog, vind), (bibliotek,
bog, laner, flag) or (gar, spadserer, vandrer, siger)?

Wikidata lexemes (Nielsen, 2019): https://tools.wmflabs.org/ordia/language/
Q9035

New corpora? retsinformation.dk: 8'395'616 sentences.

New attempt with deep learning models.
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T hanks
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