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Trend of word representation

e LHO{E dense A4 HIE{Ql vector representation® 2 HE 5= & (word

embedding)2 2|2 NLPEZOIO|M QI7|& &1 US
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Traditional word representation

« 7|2 word representation2 one-hot (or one-of-N) encoding@4l= AIZal|gt=

Vocabulary (size=10) One-hot vector representation
“the” 1 01000000O00
Ildog” 2
| 0010000000
“and” 4




Limitation of traditional word representation

method (1/2)

* One-hot encoding= tHO|= 7H9| 2tAH|/d= 1124610 HEoi5tA| S
e Ex. Cat:I1d3, dog :1d2 => animal

animal

cat 0010000000

J dog|| 01 00000000




Limitation of traditional word representation

method (2/2)
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* One-hot representation

 Memory expensive

Vocabulary size = 100K
)
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Word Embedding




Word embedding©] g+?

o AUHI™ O = one-hot encodingdt &= sparse®t HAI©
o= BB S7t0f| 0fE35t= A

« of O YAt dimensionl| HilE] SZt2 2 O 224 lower dimensions 44}

One-hot vector representation

dog | 01 00000000

cat 0010000000

sparse

Word embedding
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Word embedding®| =3t

» HO{= densest 24 HEH S0 O1EotE, N
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Word embedding | 54

« THO 0] 7FO| & 2kt A = G =

e king — man + woman =777

e king — man + woman = queen

e Example AlO|E : http://w.elnn.kr/search/

WOMAN -
AUNT Q

MAN /
T KINGS \

/aum \ /qum

KING KING



http://w.elnn.kr/search/

Bilingual
Word Embedding




Bilingual Word Embedding * ¢

I Bilingual Word Embedding (BWE) 42|
o = 719| 2 A2 EE] 5tLtQ| shared spaced| TH0{E embeddingate= 2
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* BWE learning model2 M2 CHE & A0O|M FAret 2|05 7HX|= THO{7t At

=0l mappingT| =% o= A
_

LN g
AN s

Berlin Paris Berlin Berlin Paris Paris
Monolingual VS Bilingual

N,

January 00101

;’é
AN



Uses of BWE

* Machine translation (Zou et al., 2013)

Phrase

: : representation
Cosine Similarity "::ﬂtum
Phrase inLan B: [ECG Phrase

persist stubbornly representation




Overview of building a BWE space
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Shared BWE space
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Building a Bilingual word
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Research Motivation (1/2)

o 7|22 BWE @0 M= “High-quality training seed lexicons”7t £A|stCt 714
* Vulic, Ivan, and Anna Korhonen. "On the role of seed lexicons in learning

bilingual word embeddings." ACL, 2016.
e Shared Bilingual Word Embedding Space(SBWES)E S Lot= 2HEHM

seed lexicons 2| <t S L0 CHol EAI6IUS



Research Motivation (1/2)

High-quality???

Google
o

WOl #A0] KUl €Ol ANE - «,

Recently, as the environment that can consume the X
desired content anytime and anywhere is created
with the development of communication

technology, it made a large scale of contents
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Research Motivation (2/2)

SBWESE AHMGI= Of|= CH2ol & 712 M S A2 (Vulic et al., 2016, ACL)

30 Shared BWE space
. NIy
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Target WES



Research Motivation (2/2)

o ' S0 Shared BWE space
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making the seed lexicons

Parallel corpus
POS tagging
Length-ratio shuffle

l

Word2vec training

Seed lexicon pairs




Making the seed lexicons

e Parallel corpus

e Sentence-aligned corpus

 Bible data (& 66, 1,189%,
31,102 22 #+4)




Making the seed lexicons
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Making the seed lexicons

Preprocessing
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e POS tagger (BLP lab asset)
e url: http://blpdemo.korea.ac kr/MA/



http://blpdemo.korea.ac.kr/MA/

Making the seed lexicons

Preprocessing

o 2t 2ZH token42| H|E = shuffle

« 0f]) Ko = {&&, ==0t}
 Token number =2

e Ol) Eng = {carrot, apple, pineapple, egg}

e Token number =4
e Length-ratio=2:1

Input: Pivot word representation

Output: Context representations

SGNS

Aligned document pair

| Construct_

_wn+4 - e ——

N e
‘__:-‘::3‘-r'-.."f::_'“_r“-:::__,--_——-‘"'""-'“-::;f_::: df §Ource |ang
T T =0 2(29)
~~~~~~~~ B e

— 1~ /vn/:/;/"’/“ ~~~~~~~~~~~~ h
T 4 | Targetlang
i F0] (&%)
BT

Length-ratio shuffle



Making the seed lexicons
Bilingual Word Embedding Skip-Gram (1/2)

Korean English

StLte

god

M| Length-ratio shuffle

Window size =5




Making the seed lexicons

Bilingual Word Embedding Skip-Gram (2/2)

 Word2vec package

e SGNS (Skip-gram Negative Sampling)

¥ TensorFlow



Visualization of seed lexicons

Google

TensorBoard




Visualization of seed lexicons_©]
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Visualization of seed lexicons_
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Visualization of seed lexicons_2]
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Mapping function

L2-regularized least-squares error objective

Parallel corpus -~ oo~
N —

doxd -
l Wer __S,..—-?"" - Mapping matrix
POS tagging X : Source 210/9/ word 9/E{ ¥ : Target 2/0/8/ word 9/Ef

X Y : Seed lexicon

Length-ratio shuffle
l Mapping function

Word2vec training

Seed lexicon pairs




Seed lexicon demo URL

http://blplab.iptime.org:6006



http://blplab.iptime.org:6006/
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