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« The analogy calculus developed by
Mikolov et al. (2013a)

King — Man + Woman = Queen

« “The next thing to notice is that this does
not only work for words that combine
several properties, but also for

b

Suit = Lawsuit + Business suit
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nearest neighbors of W/suit
S/suit (businessman), [/suit (businessman),
L/accomodate, S/suit (be acceptable), L/suit (be accept-
able), L/lawsuit, W/lawsuit, S/suit (playing card), L/suit
(playing card), S/suit (petition), S/lawsuit, W/countersuit,
W/complaint, W/counterclaim

nearest neighbors of W/lawsuit
L/lawsuit, S/lawsuit, S/countersuit, L/countersuit,
W/countersuit, W/suit, W/counterclaim, S/counterclaim
(n), L/counterclaim  (n), S/counterclaim  (v),
L/counterclaim (v), W/sue, S/sue (n), L/sue (n)

nearest neighbors of S/suit-of-clothes
L/suit-of-clothes, S/zoot-suit, L/zoot-suit, W/zoot-suit,
S/garment, L/garment, S/dress, S/trousers, L/pinstripe,
L/shirt, W/tuxedo, W/gabardine, W/tux, W/pinstripe

Figure 2: Five nearest word (W/), lexeme (L/) and synset (S/)

neighbors for three items, ordered by cosine
a=8=0.33



Senseval-2  Senseval-3

s 1 POS 53.6 58.0
2 2 surrounding word 57.6 65.3
%, 3 local collocation 58.7 64.7
g 4 Spaive-product 56.5 62.2
%) 5  S-cosine 55.5 60.5
= 6 S-product 58.3 64.3
7  S-raw 56.8 63.1
8 MFS 47.67 55.27
& 9 Ranklsystem 6421 729
S 10 Rank2system 63.81 726
& 11 IMS 6521  723%
S 12 IMS + Snaive-prod. 62.61 69.41
S 13 IMS + S-cosine 65.1* 72.4*
2 14 IMS + S-product 66.5 73.6
“ 15 IMS +S-raw 62.11 66.81
16  IMS + Soptimized-prod. | 66.6 73.6

E&8 1 WSD

The S-cosine feature set consists of the k
cosines of centroid and synset vectors:

< cos(e, s(l)), cos(c, s(2>), ..., cos(c, s(k)) >

The S-product feature set consists of the nk
element-wise products of centroid and synset vec-
tors:

(1)

k
<1877, (k)

1 k
.,cns%),...,clsl ,...,cns,(l) >

where ¢; (resp. sl(.j )) is element 7 of c (resp. s(j)).

The S-raw feature set simply consists of the
n(k + 1) elements of centroid and synset vectors:

<cl,...,cn,sgl),...,37(11),...,sgk),...,sg{) >
a =02 B =0.5
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« SCWS dataset (Huang et al., 2012)
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AvgSim  AvgSimC

| Huangetal. (2012) 62.8" 657" AvgsimC:

2 Tianetal. (2014) - 6547  XROBERY NI
3 Neelakantan et al. (2014) | 67.2 69.3 EDRBETERIS
4 Chen et al. (2014) 66.21 68.9

5 words (word2vec) 66.6* 66.6'

6 synsets 62.61 63.71

7  lexemes 68.9 69.8



=88 : Word similarity

/It is interesting that even if we do not take \
the context into account (method AvgSim)
the lexeme embeddings outperform the AV
original word embeddings.

Replacing a word’s embedding by the sum of

I | the embeddings of its senses could generally

2 | improve the quality of embeddings (cf. N2 BILAD
3 | Huang et al. (2012) for a similarpoint). CRAR
b N e /

5 words (word2vec) 66.6" 66.6'

6  synsets 62.61 63.71

7 lexemes 68.9 69.8
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Figure 3: Performance of different weightings of the three constraints (WN relations:top, lexemes:left, synsets:right) on the
three tasks WSD-additional, WSD-alone and SCWS. “x” indicates the maximum; “o” indicates a local minimum.
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