Probabilistic Fastlext for
Multi-SenseWord Embeddings

Ben Athiwaratkun® Andrew Gordon Wilson Anima Anandkumar

AF IR &
IR TR KT/ EER TS E AT
2018/8/3



73\ _@_ /\;i 7& = (t D 75\ [Vilnis and McCallum 14]

. SNLP2018@§%¢)‘/\“§E{%§UE%T“ 2 i
DEERIE | R0 m DHksk

ERENIEF 22014

HIADTICL DHEEBLEROBRODHHIRIT

S EH F ANE R T LR BRA T ESE BAE
T Ml B T* 82 f@2KER

Ben Athiwaratkun® Andrew Gordon Wilson Anima Anandkumar

Cornell Ph.D. Cornel
student



i

e subwordHZEE L 7-embeddingZ={E Y 7= L»
5] : circumnavigation, dogz
fasttext [N &> Tz

e ARFICHEEREDEZELI-UL
%] : pop, rock

sub-word® \
Gaussian Mixture CHOEERIRAZ1EA S <bea

. . iful /
Mixture®component: 12 D&k '”




=5 %%\C’\/L

- —(5aussian Mixture

K
F(@) =D PwiN (@5 twir Zuw,i)
1=1

(FRTD) B EKEDE N
kA B B LARE ! &_,

i WD AR DERD -
DEERIROHF L, |
VBT

A



sub-wordH ZE L THEERIEZ1FS

[y = N flq e Z Zg

geNG,,

2w DXFN-gram: NG,

sub-word Z,

e 3-grams: (be.._ bea, eau, aut, uti, tif, ful, ul)

e 4-grams: (bea, beau .., iful ,ful)




BN DIH IR S EER]I T DOFELIE (L 7

5 & SEOIBLUE IE S S BT IF ¢ PO
SHTH - |F Y ik
log(f, 91, = log [ f(z)g(a

f@) = TE PNz Sr) -1
glx) = ¥ 1%/\{’(4 TH Zi:qizl

E(f.g) = 103;2 qug

g1 §=1

) dz.



EDE

funk, £o. bang,

pr—fGCk, rogkil < -+ pop:0 crack. snap
E(f,g) = log E E Piq; €5 band

3=k =1
& KoL ILF—K basalt, o L Jazz, punk,
boulder, sand V" i U indie
i = lﬂ‘jN S 5”) EBIC I ABRA T ER T
= ——logdet(Xs; + Xy ;) — - log(27) o
2 : | 2 €= ——||pps — p H?
1 S%,] T 9 Hfi— Hggll s

— — T g T
_§(lf-!‘f'.'i' — I,’_ngj) (Ef,i i B EQJ) (;u'ft . -"'"‘“g:j)



ik
w DT - f

ositive context pair: w, C

P . p. CODIN g
negative context pair: w, n NDLE ¢ n
v —> vErl

L(f,g) = max [0,m — E(f, g) + E(f,n)]
ARIC(ESEEIE, BEESBEICERLTHY Y TILEINDIDEHCT-HIZ,

-

P(w) =1~ vt/f(w) f(w):w DS
Ulw): wdDuni- PR
gz P.(w) x U(-HJ)SM (W): wuni-gram#

K=2, t=10"



i

 PFT-GMAYIRZE

D 50 300

W2G W2GM PFT-G PFT-GM | FASTTEXT W2G W2GM PFT-G PFT-GM

SL-999 | 29.35 2931 2734 34.13 38.03 38.84 39.62 3585 39.60
WS-353 | 71.53 73.47 67.17 71.10 73.88 18.25 79.38 7375 7T6.11
MEN-3K | 72.58 73.55 70.61 73.90 76.37 78.40 78.76 77.78 T79.65
MC-30 | 76.48 79.08 73.54 79.75 81.20 82.42 84.58 £81.90 80.93
RG-65 | 73.30 74.51 7043 78.19 79.98 80.34 80.95 77.57 79.81
YP-130 | 41.96 45.07 37.10 40.91 33.33 46.40 47.12 4852 54.93
MT-287 | 64.79 66.60 63.96 67.65 67.93 67.74 69.65 066.41 069.44
MT-771 | 60.86 60.82 60.40 63.86 66.89 70.10 70.36 67.18 69.68
RW-2K | 28.78 28.62 44.05 42.78 48.09 35.49 4273 50.37 49.36
AVG. 42.32 4276 4435 46.47 49.28 47.71 49.54 4986 351.10

Table 2: Spearman’s Correlation p x 100 on Word Similarity Datasets.



Model Dim | p x 100

LB D HUANG AVGSIM 50 | 62.8
TIAN MAXSIM 50 63.6
W2GM MAXSIM 50 | 62.7
NEELAKANTAN AVGSIM | 50 | 64.2
PFT-GM MAXSIM 50 | 63.7

%FxBICEB LT

SUHET— &Kty R CHEN-M AVGSIM 200 66.2

TH <> TWB & W2GM MAXSIM 200 65.5
NEELAKANTAN AVGSIM | 300 | 67.2
W2GM MAXSIM 300 | 66.5
PFT-GM MAXSIM 300 | 67.2

Table 3: Spearman’s Correlation p x 100 on word
similarity dataset SCWS.
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Word Co. Nearest Neighbors
rock 0 rock:0, rocks:0, rocky:0, mudrock:0, rockscape:0, boulders:0 , coutcrops:0,
rock 1 rock: 1, punk:0, punk-rock:0, indie:0, pop-rock:0, pop-punk:0, indie-rock:0, band: 1
bank 0 bank:0, banks:0, banker:0, bankers:0, bankcard: 0, Citibank:0, debits:0
bank 1 bank:1, banks:1, river:0, riverbank:0, embanking:0, banks:0, confluence:1
star 0 stars:0, stellar:0, nebula:0, starspot:0, stars.:0, stellas:0, constellation:
star 1 star:1, stars: 1, star-star:0, 5-stars:0, movie-star:0, mega-star:0, super-star:0
cell 0 cell:0, cellular:0, acellular:0, lymphocytes:0, T-cells: 0, cytes:0, leukocytes:0
cell 1 cell:1, cells: 1, cellular:0, cellular-phone:0, cellphone:0, transcellular:0
left 0 left:0, right: 1, left-hand:0, right-left:0, left-right-left:0, right-hand:0, leftwards:0
left 1 left: 1, leaving:0, leavings:0, remained:0, leave: 1, enmained:0, leaving-age:0, sadly-departed:0
Word Nearest Neighbors
rock rock, rock-y, rockn, rock-. rock-funk, rock/, lava-rock, nu-rock, rock-pop, rock/ice, coral-rock
bank bank-, bank/, bank-account, bank., banky, bank-to-bank, banking, Bank, bank/cash, banks.**
star  movie-stars, star-planet, G-star, star-dust, big-star, starsailor, 3 1-star, star-lit, Star, starsign, pop-stars
cell cellular, tumour-cell, in-cell, cell/tumour, 11-cell, T-cell, sperm-cell, 2-cells, Cell-to-cell

left left, left/joined, leaving, left,right, right, left)and, leftsided, lefted, leftside
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