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Learning word representations from
relational graphs (AAAI'15)
and

Embedding semantic relations into
word representations (IJCAI'15)
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e Danushka Bollegala, Takanori Maehara, Yuichi Yoshida
and Ken-Ichi Kawarabayashi (2015): " Learning word
representations from relational graphs’, in
Proceedings of the 29th AAAI Conference on Artificial
Intelligence (AAAI'15), January 25th—29th, 2015, Austin,
Texas, United States, pp. 2146-2152.

e Danushka Bollegala, Takanori Maehara and Ken-ichi
Kawarabayashi (2015): " Embedding semantic
relations into word representations’, in Proceedings of
the 24th International Joint Conference on Artificial
Intelligence (IJCAI'15), Buenos Aires, Argentina, July

O5th—31th, pp. 1222-1228.
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e bag-of-words[ []

e n-graml] [

I
L]
[]

3/ 25



bag-of-words
00000 — 000000000

o [/ 0100L OO NO]
o /LU UOOOOLODO OO O
1 OSPAMOODOOO (discount, for sale, we regret, ...)
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n-gram

U0 — it n-gram L

0 O apple +— {ap,pp,pl.le} (n = 2)

HREREREREREREREEERE
00000 0xxxholic = xxx OO O O
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(distributional hypothesis)

bag-of-words/n-gramO 00 00000000000

0000 [Harris 1954; Firth 1957]0
oo oooon oot

= 0000000000000000 (data-driven)

o (11 LUOODOOMOO
- oo ddob oot

e OO DODODDDODO
- bbb odddttdnn
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000 =00000000000
J0wDOO0dOOODO0O00 P(w|d)O

P(w|d) = ) P(w|h)P(h|d)

Jooobobooobobooddtdttdnn

00w +— P(wlh) (ROODOODO)

Jodoboodddd
HRERERERERE
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U0 =0t
U — oo

00 “l have bread and butter for breakfast”
=> butter = [l, have, bread, and, for, breakfast]

o (11U LUOODON

e SVDOOOODOODODODOOOOOO
o DO DODODDOOLOUUUL
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U0 =0t
Jbobbobobbouddddgobnbb oy

00000000000 0000000000
00 p(ilv(wix:)) =(000000000)

Joguboboboboboboddddytdnn

Juoobbobobobboodddd
HRERERERE
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v(king) - v(man) = v(queen) - v(woman)

= gy

Joooboooboooddttdn

tokyo - japan = italy - paris (capital)

france - french = mexico - spanish  (language)
use - used = go - went  (past)

car - cars & city - cities  (plural)
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Joooboboboobobooddt

e Ostrich is a large bird
e Sparrow is a small bird
e Cat chases a bird

=g odddd

Jbobbobobboddddgoonbb oy

o [[IUODODODDOODOOOOO
o [ ODODODDOOOOOOMO
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e |Learning word representations from relational graphs
(AAAI'15)
Do bdbbodbdn b
oo bdbobbdbddbdn b

e Embedding semantic relations into word representations

(

[]

[]

L

CAI'15)
000000000

oy st bbb
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Learning word representations from
relational graphs (AAAI'15)
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G = (V,E) withw: E— R
where

vooooad

EOO0O0OO0O0OO0OO00O0

w(e)J0000 el DO

O bird

JARN

O ostrich () cat
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G=(V,E)withw: E—R, l:E— L
where

vooooad

EFEOOOOOOOooooo

Loooododododis.alargel

w(e)DODOO0OeOOO

l(le)J000O0e0OOO

O bird
Is_a_large chases

O ostrich () cat
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ODO00:000 00000 0000000000

e D0i— 0000 x(4)
e 00Ol — 0000 G()
e i,j010000000

z(i) ' G(D)z(j)

Joooboboboboobobooddd

min > (w—a(i) G)z(j))’

’ (iajawal)EE
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min Y (w—=2(i) G()z(j))’

, (iajawal)EE

000000000000
(1) G)ODOODODO x(:)0000
(2) x(3) 00000 G DODOC

0 G()0D000000O00O0OnO

00000000000 (AdaGrad) ODOODOOOOOO

Joobobooobooddddodoooobond

Jobobooobobddddooob oy
Jo00o0ododdao consistent U O [
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Embedding semantic relations into word
representations (IJCAI'15)
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Joooboboboobobooddtd
v(king) - v(man) = wv(queen) - v(woman)
Joodbodtb o

Ostrich is a large bird
= is_a_large = w(ostrich) - v(bird)

Jogooboboobobodddddtddn
000000000 p—o(p) 0000000000

R(p): pOO00O00O0ODO0OOODOODOOOOODOOO
R(is_a_large) S (ostrich, bird)
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Jooobobooobobuoddddtdnn

1 . . .
") = g 2 WEHPIEE —v0)
HREREREREREEN
Lw)= )Y (s(p,q) —a(v(p) v(q)))?
(p,q)€D
where

s000 (p,q)0O000 (+1/ — 1)
o =tanh0O000O00C
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O o(p'q)

Is_a_large Q/ \Q Is_a_huge
O O O O

ostrich  bird lion cat
= Is_a_large = ostrich - bird
~ Is_a_huge = lion - cat
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000000000000
(1) v(:) 00000 v(p) 00000000 O0CO
(2) v(p)DDODODv(:)0D0 OO0

0000 ((2Q)000000 (AdaGrad) 00DOO0DOOO
0000000000000 00000000CO

Joobbobbobudddonobobood

Judobbbobobuddddonboboy
0000000000 consistentd O O O

23/ 25



Jogoboboboobobodddoobobbod

Joobbod
Joobbobobuoddddyytn

Joooboon
Jooboooobooddddooooob oo

JO0oudodoodooNLPODOODDOOUOOOOOO
= U0 oooooddtdtddnn
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Jooobooobobooddddooonobod

0000000000
00 (AAAI'L5)
000 (1JCAI'L5)

o []

o DO DODDODOLOLOUUUOOLODDDDOO

e 1O ODOOON consistent U0 0 [
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