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word2vec > Skipgram
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Figure 2: The continuous skip-gram model.
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® Deep Learning x NLP
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Figure 1: Knowledge graph contains two forms of knowledge: relational knowledge and categorical knowledge.
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Relational knowledge

(Semantic relations such as “capital of”,
syntactic relations such as “singular verb
to plural verb”, etc.)
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® Joint Knowledge Powered Model : RC-NET
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® 1, Analogical reasoning
® 2, Word Similarity
® 3, Topic Prediction
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£5%1 Analogical Reasoning Task
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Example of Dataset

capital-common-countries

Baghdad Iraq
Bangkok Thailand
Beijing China
Berlin Germany
Bern Switzerland
Cairo Egypt
Canberra Australia
Hanoi Vietnam
Havana Cuba
Helsinki Finland

8368
8369
8370
8371
8372
8373
8374
8375
8376
8377

: family

boy
boy
boy
boy
boy
boy
boy
boy
boy

girl
girl
girl
girl
girl
girl
girl
girl
girl

brother sister

brothers sisters

dad mom

father mother
grandfather grandmother
grandpa grandma
grandson granddaughter
groom bride

he she

Table 1. Summary of Mikolov et al.’s evaluation set on analogical reasoning task.

Subtask Word pair 1 (a, b) Word pair 2 (¢, d) # word pairs | # tuples
Common capital city Athens Greece Oslo Norway 23 506
All capital cities Astana Kazakhstan Harare Zimbabwe 116 4,524
Currency Angola kwanza Iran rial 30 866
City-in-state Chicago [llinois Stockton California 68 2,467
Man-Woman brother sister grandson | granddaughter 23 506
Adjective to adverb apparent apparently rapid rapidly 32 992
Opposite possibly impossibly cthical unethical 29 812
Comparative great greater tough tougher s 1,332
Superlative casy casiest lucky luckiest 34 1,122
Present Participle think thinking read reading 33 1,056
Nationality adjective || Switzerland Swiss Cambodia | Cambodian 41 1,599
Past tense walking walked swimming swam 40 1,560
Plural nouns mouse mice dollar dollars 37 1,332
Plural verbs work works speak speaks 30 870
# Total / / / / 573 19,544
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— Vector Accuracy(%]
Dimensionality || Semantic Syntactic Total
Skio-eram 100 25.06 36.49 31.30
P8 300 28.76 40.31 35.07
100 26.91 39.37 33.56
R-NET 300 32.64 43.46 38.55
100 29.67 36.12 33.19
C-NET 300 37.07 40.06 39.00
100 32.02 43.92 38.52
RC-NET 300 34.36 44.42 39.85

“knowledge powered word embedding is of higher quality than the baseline model with no
knowledge regularizations.”
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£582 Word Similarity Task
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Table 2: Results obtained by the different methods
on the word similarity task.

Vector : :
Methods Diinasistoiiatis Spearman’s p correlation
G 100 0.652
ke 300 0.678
100 0.661
S 300 0.683
O 5 TRVIER
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823 Topic Prediction Task
O HIBECKT DY J(BE)DF

O ) “star”, “earth” = topic:astronomy
® ) “cell”, “neuron” = topic:biology
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Table 3: Results obtained by the comparing meth-
ods on the topic prediction task.

Rt Error Rate[%)]
Skip-gram | C-NET | R-NET | RC-NET

astronomy 2.00 2.00 8.00 2.00
biology 6.29 4.91 4.91 4.32
boats 11.76 5.88 5.88 7.84
chemistry 6.67 5.71 9.52 15.24
computer 19.54 8.62 6.32 4.02
fashion 22.08 24.68 22.08 22.08
food 17.98 13.60 11.40 7.89
geology 0.00 0.00 11.54 7.69
interests 6.80 8.16 6.12 6.12
language 33.33 33.33 18.52 7.41
Total 12:21 9.37 8.57 7.15
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