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Abstract

HolE #EF ¥l A Natural Language
Processing(NLP) -oF°] o0& #FAl&5S 437 ¢
3 My ofof 3l A+ ofo]r) 7]F=2] ol ¢
HG BEE S 8l rlo]Ele] g Ao fli= Hole]
g A& = 2l Out of Vocabulary(OOV) <A
HE Zu Qo o] §ldstux], #H =il
RNN(Recurrent Neural Network) based Skip-gram= AF-5
ol o] JuY Ay HES Aeksitl HolE FAF
Pl 2 RNN EEo] ¢EAA YL go] uYs
skip-gram EFoJA 4, TH HolE A H3l= o
gl du o2 RNN EEFoJAl= Holo Fg
st 53& Foluliz, Skip-gram WAozZ Sas
X sle] wole] ojnzH ¥ FEEX EYL g5
SpA . G o] dyE 2 HEe] RNN EE
sjgel ol JulY HY7|E LA HEZ G
gy xlof] RAAE A= doje] Y Y= Il
& Aojet 7 gt
0&of tof g 7] Recurrent Neural
Network Z]|¥Fe] E77]5 F7FPH A 247 A
s do] 7lsalt]. Yy HY7|E o] &, 7]&9]
Hol oug H“%ﬁo]’/f bag-of-words W Z= Y
gt WERo] 9ol tho]E E gt o HE}
Tl Aol i A EFel] §838ke, =7l 9oF
Hol Esgo] H 5 3.
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dolE AP ®deE= 32 Natural Language
Processing(NLP) #¢Fe] F=23F #4201 QA(Question
Answering), MT(Machine Translation), SRL(Semantic Role
Labeling) &< sd3at7] fla] Aasjofor sp= AT
oth. EIHOE WS BA mAE AFE
Ane s Agsgon, dEA o] Juy
Wi o = Skip-gram(2013), Cbow(2013), Glove(2014),
FastText(2016)5 ©] 31T},

A gk 7] E2 %Oi Ak 3d HELS 59
AAE 7HAaL Q) g dolH o wEAd §l=
dojo]  gduge des F §l= Out  of
Vocabulary(OOV)& Al 7} &£ A gk}, shget whojof gl
= AEE do7t FFS AFdde ol dA"sH
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718kt 5EA g 7zl MHE 27|36k
g A2 To]7t B2 Zvlolyy A thof
A ZEo] =93 EX EAodAE HUt 242@1—
of dulgdo] Fastrt w3k 7]ES do RS ¢
A= stemming, lemmatization 52 H2E dHo]
AAe Aol dastH, o= ARt Aol ¢
ol Ag ¥t LAl e At
2 EEdAE Ve Bde #AdS siAstaal,
Mz o] A #d s WS Al
RNN(Recurrent Neural Network)®} Skip-gram & 2
tho] olwel A wdolth pAFow B ma
o] 2o wolE =4 @HE RNN EEo] 9
7 wlA 9 hidden stateE o] YHH o=
Skip-gram(2013) ¢] g5 W FARSHA, T4
oF YEARHRE W FH Gt s FES F0l
+ Wgor EA7I=H, olul RNNO ZAE<Sl
&3t T4 ‘%Oiglr, FH doES %
GElass ?:;‘T%X* o=, RNN oA tolo] gt
= o
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AAA71E A7) W&ol A 2e ol (00
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sto] A ER7IE T AAUH, 5w Aol
HAdo]l 2 WHEHQ A £77] gFol 7t
Aot}

71E9] @o] Mg 7uk B4 B @ed] B4
el U2 dojeo] M E AMgste] EA ER/FE o)
P, 71E HEY 47 A e 54 S 4
A Bd JlsstRR, A BEF ASS =d
Aolgt 7] gk}

word-embedding

Skip-gram> W] 28k §X]ol] T35}

= RAEE o188 Sl
ARG W, W dolrt g FEE Avlsh 1w,
Fu wolsl opd wolEe] U HEe Azt 5
= wgoz dug wrh ool 2o B4 Bt
Ars Hus Gaon

J =108 PWeem) s Wem1, We1s s Wem | We) )
Jd=- ?ZLO,j:tm lOgP(uc—m+j|vc) 2

w; € RV, v e RV Uy € RMVI p; ti-th column of V,
; si-th column of U ©] T}

Skip-gram R @e] WA tho] WE dhFo] g
el ARt o] F A 7] ol TEx] AAANA A F
A AEE wgH] ofgue Aol o £AlE
Astazt, Glovell = HH3FFE oduld & F
o] wE e o] TER AA A FA T
S8 23 gho] M=% shadt meA, A S
Ak oyt wEA HA Hked &

AAe] A FRE= WY
T AA €T} Gloved] HAEF= oo} Ert
J ==X X f (X)) (0] w; — log (X)) 3)

Skip-gram 2! Glovet™ A o] 22ola 9

Y WHoeR, "ol uEF 5AE xdse
AAE, FE ARE wrdsts dole= A7 A
w3k ool TFATIA FUH AMEE dolE FYA
shA] Xahe EAAS ZEal v

FastText= ©|& &) Z23t1x, wo] HHE BRE o
oJ(n-grams)®] MNHES Foto] gt wEpA, =
T HoES F 4 & x2d¥ ¢ doen, wo]=7t
B WA e AYA "

Skip gram, Glove % FastText 22 sh5A]Z wj =
negative sampling *3'H-S AF& 3T} Negative sampling
S AREEHA Al 919 22 RES SEAIV|H @
ojo] ol webA AL FFo] wig- AAA HH, ¢
ol sh&® & wA eevh Wb windowel EF
HA] ke wolo flEAE, WA wo] HlES
2 1¢3le] samplingS dal, ©]# 3 sampleE 4t
loss function Al4Fe] o] &35le] E&HEZOZ lossE A
2Fgk 4= Qlt}. Negative samplingS AF&3F 52 g4

= oelst gol FojHrh,

Jd=- loga(ug—mﬂ'vc) - legzl lOgO‘(—ﬁZ;UC) (3)

2HE wMH2 ¥ Pe ggeAR,

o] 2ol W2 count 7]¥He] bag-of-words WH

ojty, WE 9] who] G} FA] #E S o] ¥
as

words® X &S HEE o]&3Fe] SVM, Naive Bayes
o EF7E FHAA A EF7IE o] &3

# o= Neural NetworkE ©]| &3 &4 7 WH
= 4753 9tk Y Zhang et al.(2015)9} Y Kim (2014)
ojt}, F =i E5F pre-trained word vectorS CNN
S THAA EAE EFY 9uE #H dolg
eural NetworkE ©]-&3}o] £A & Ef/sle 2ol &
A9 count vectorE o] &3l ART ¢ £
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o7t A U& SdES =4, T4 dojg 74
o7} obd woj7t A & FES A &3
om| 4 EALE xFetem o] duds S5
=

=2 G2 ggstr] witel wolo] FEEA A
BHE 358 & gornz dojur ¢ 22 '@l
AL ARAE 2OAA so A4 F™ol 7heE
Aolel 7lgigtet, 3, S G R "HAEE H
3}7] wlioll stemming, lemmatization 52 Az I
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a9 1 - Agkeks 2] HA RAE
RNN ¢HI9

HIWH 3] 220]= RNN R 92+ GRU(Gated Recurrent
Unit), LSTM(Long Short Term Memory) 7} o™, &
Eio A= LSTMS AHS- 3t

¢ 29 1 3 o] dataflowdtE wolE LSTMO
A8 A 7=, d,a,t,a, 1, 1,0, wE embeddingd}o] ¢ €
shot. 919] of| Al 9} 22 79, sequence length= 8°]™
ul2 2k hidden state?] hp & ©@o] dWH el A=z A
=t A9} hidden vectordl & Tl HE A E
o] encoding® =< 7]t gttt

h; = J(M/czhht—l + chth) €]

X, € RE, W* € ROyt @ ROWDh € RPh o]
o} whrel whh7t e 715 S parameter©] U}

T4 o], ¥ o] 9 negative sampling 72 T+
°of ®#2F 2dS LSTMS &3 deth T4 o
LSTM¥} 51 who] 9 negative sampling LSTM, % 2
el LSTMS 27t sh5dtth. $4 ©@o] LSTM
W2 %718t aL, 9 4ol FH o] LSTMOl %=
ko] A-gHr}

hge ’ hZo
{ \
SHEHo FHTHo]
LSTM LSTM
Yn! ’e" ‘W’ ‘S’ £b1 tr, 1e1 1ay tk! li! £n1 1gv

a8 2 - ZATo LSTM ¥ ¥ o] LSTM

od & £9°], ‘breaking news analysis is important for
national security’ =& A news’} T4 ©oZ A
St, window sizeE 12 A 73}W, (news, breaking),
(news, analysis)®} #2 (AT, FHTE) pairs: A
=oh 19 29F o] ZH7hS LSTMel dEste] ALt
gk},

LSTM®] parameter’} A o] Suly HHE 3}
% 4 Sd=F D, & ¥WwA< LSTMO  hidden
vector H.th= A AA S}

HEAOZ, LSTMY outputs ZH7}; fully-connected
layerg SHAA Tojo] AW S A=

B2 g

2 oA ARbe RElS A o] HA g
T 71E ATFNA A5 Skip-gram®] AT A
stt}. Skip-gramol| A& TolE Hial FH To]E 4
SstA ", T4 doleE ow,, F¥ "o

We—ms ="y We—1, Wy, t Wc+m-9-i 7|3t

71£9) Skip-gramel| M= o] ghsgo] # who] i

F= look-upate] wi UERH WhHe] H =Fo A

Arshe welol e RNNS AE b 7t
=5 UEH.

g B4 PrE (D L @9 FASRAR, wi

hp = ¥R QI

J = —log P(h§™™,+, h¢™, h§*t, -+ hGThE) (5)
= T4 @]9 LSTM vFA] =} hidden vector hp©]
o}, who] Wl A 7] ESE skip-gramoll A A oFS)H

negative sampling 'S o] g3l &53trt.
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A gle] o]83t dataset> English Wiki Dump Dataset®]
t}. 23] Baseline®Z A&k skip-gram®] 74-$ A
Al dataset(32GB)2] °F 10%%F Abg-3lo] st gy
ok Wi, B EE“OM A ¢t3l=  RBSG(RNN
Based Skip-gram)< A dataset®] °F 3%%TH A}-&-3}o]
g5s AP F Rd BE Qﬁs} epoch 13]
o]t}

duld 7ol HrtE 98, Rde ARe Abgt
o] Ftk Abolo] AHAAAE AL o] dwWd
AeS 23t similarity datasetS AT
MTurk(2012), MEN(2012), WS353(2001), RW(rare word
dataset, 2013) SIMLEX99(2014) % 570°] similarity
datasets -8}

Dataset 1 29| A v 72 parameterE A
A3}t 7H negative samplingS 2, & F=47}
=2 "dojE5S AlASY] 218 10'49] threshold &
AF-&3to] subsamplings FTh &3 5 olatE =&
Al Tshe dole AA P

24 8159 parametert ‘3}0 ¥} v} Baseline 23
SO 2 AFG-3h skip-gram®] 7 -9, embedding sizex= 300,
learning rate= 0.0252 A A3 Uh- 10 steprlr} o A
learning rate2] 0.9¥]7} ¥ =% scheduling 3T}

B =7 A] A oFsk RBSG(RNN Based Skip-gram)<]
74 -, character embedding size 128, LSTM hidden size 600,
learning ratet™ 0.0023L skip-gram¥} #-2 schedulingS-
&gt

2d 7} Al Inferenceo] AF-&3F R 2
' 34 &l LSTM¥} 3 do] LSTM F71 &
Al ©o] LSTMS A& 3Th

T+ 29l U} optimizerZ2% Adam= ©]-8-3lT}.

¥ 1 human judgement®} =9 ¥ similarity score

o] daaA

Model/ | MTurk | MEN WS35 | RW SIML

dataset 3 EX999
Skip- 0.021 0.129 0.162 -0.045 | -0.012
gram

RBSG | 0.012 [ 0.003 | 0.004 | 0.072 | 0.013

E 1A E 7 glRol, WA SR skip-gram E.T
FHAATE TA BUAA E'_h SIMPLES999 2} Rare
Al A ek3k RBSG &
Rare Words®l] A] H
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ATt 71E "o A 3o A b & EAE
ooV A AT & dv= 7hedS Btk
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