== M[263 25 (2019, 11)

SREEEL!
4g 243 77 B9 A

7131/\3?:54_*’ 7131}\31?_*’ 3} H?‘s:]*
*FEES 2 Al Labs

e-mail : seonghyunkim@saltlux.com

Machine Reading Comprehension based on Language Model

with Knowledge Graph

Seonghyun Kim *, Sungman Kim*, Seokhyun Hwang*
*Al Labs, Saltlux Inc.

1%)
ANA Sl 7% 7 Fold mAY BA
NeRM, Ao} 2vlE A¥A 5, A8 2

A welde ol 8@ st slojwdst Holsty

£50 AN AT oleld WAL Aol

oJu] #(Semantic) FH K= EF @9 =2 F2E /HAe & EH(Syntactic)Q]r

71&9]

ozd A salE
EEUAEREE B IR IS
AN B, B =Ro] A e HHe
2 98 4 Adrh

=

g 95k

2 EElAE

o
x
ri

Al =] ARgAEe] Ao uhE
7R, ARy AntE 297 o
B AR Q) 7= HoeH A=HE
A2 712 X (Knowledge graph, KG)E %3}
A2t A4 7]Hk(Knowledge base, KB)
A dolEol e Hejgds FI4T
Information retrieval, IR) 7]%¥Fe] A]
lq_. KB 7&1‘/] OEI— /\]iEﬂO =z
= 71 A|(Entity) Zlﬂ A2 ARE
E 2] & (Triple) )| —Zro%l?«(Subject)—/ﬂ%yf*
(Predicate)-15 %] 0] - (Object) = A &3+ KG & &3}
[1,2]. webA] IR 7]9ke] Aol Al Z~Elof &
ZJQ_;_ ;(4_2]—?‘5_} Eltﬂo Lle:O _/': o] = XO]—
9, KG o EA5A] 2= Aol J&fﬂ o]
g 4 glu= D‘F’“"] ATk WA IR 7]Rke] A
g A 2=Ee KG & 5ok A Zat 9§l
g EAek Aol AelskA] ek JHACl i3
;\11: tLtﬂO }\6§6]- _/': oh;}‘— ;(]—;(40] 11—4. [3, 4]. ]
23k IR 7IRE Ao]gw Al=Ee] Tk VeR 7]74]
%8H(Machine reading comprehension, MRC)7} AT} [5

it
£ oo
FIF rfl
& o

N

of!t

39_,1'

r ﬁ
1

o M
Lo
m1m

s
%

B

o

Mo [y 4y 8o wx
i
ox
=
_{
4> W’

oo o

AT
>r_§11
il

[ ol (o
EHU
OE

1oH
]

)
=5
=]
Al o

L olo ™
To b %0
2 oo 4y X

B

:|:‘4

MRC S A 8AS e we A e
5 9 olaistel BA WelA Aolo skahe g

o HWE Zlohdl=

ZEs wE Hed 71Eol

9

2 B3 Aol A4 =)

]
MA ARE 3 zﬂ’\@—oixﬁ AH]zﬂ-ﬂ AR E Hedst= WS
well 71 WA 74 S8 kel =2 A4

oF
el A AgRte] AES olsidte] HuS i
S Ropol A sgo] HE s% F ol

QlstE dolgw wat del, AL AHAE
543k - 7(Context)ol]

WA wREEA, Hdols Wd dojEE ol&
& 7lghsE dojmdyl HoldtsS Ea o=

Agste gt sl AvfEAa gl
Google ©] BERT (Bi-directional Encoder Representations
from Transformers) &2 ThFst o] A7 & 0114
AR 7 F2 AAS WA Z%‘%?ﬂ/}
BERT = %o MRC Ho|E] 4?1 SQuAD [7]°A] E><P
SA M we M BEAa, Ogﬂiﬂ‘ﬁu} ol )
&3to] MRC d o] Ev,ﬂod KorQuAD °lM% 714 =&
FA S e 1. SFAIRE o] 23t A2 Abgto]
ZHA el o s 7}11J— %t A4S 8ol dogHS
FRse wAE wd, AR} e 9gue
(Semantic) % Hule= JRAe] 3 E|(Syntactic)®} L
MA7F 43 =W (Context)dl]l 2]FE3le] MRC &

e} 2 =i = KB 9] FEE BERT 229
81—’\7(].27; /\]__ELz‘ﬂ—OEM] KB 7]1:1]—4 214 ODLJ,]. IR
7IRke] dej g 3%, o £2 4% MRC 7|
= PHES AAS A ?E}U}.

. 53l

ol A A= KG AojrdlS 283 MRC &
a8 5 }L H“ﬂdoll giafA Al skt = Tof| A

-922 -



2019 FAstatEof3| =28 H|262 H|23 (2019, 11)

Aol wedelara FThKG = /18 APIE A3
o <¥ 1>7 o] & 409 MEREE A2S A
st ol2x  F 707,667 NSl Al g
2,214,641 71¢] EE HolHE FE5T F AT

Gl XX
T

golgE &gy aA7]= °F 570M =,
3,772,605 7, 48,739,306 o] A= FA o] g},

2.1 "oy HA

BERT <lojRd 5o KG ARE ks AH A
ARE8E7] Sfall, <3 2>oll M A E Aol uel sy
dlolg] dxjels skl

<i 2> o129 #33 AY 9 39 9

%ﬁ] o&"}\]
I~ le) —
DER R j]of];d}t 24 F71e]
oA FB FE olal M, 24 3]
'"Iz‘_g_ 7Hf(<“ —i’—% o]_{ﬂ—\_}‘\l, i}l\j

[ENT] ©]s=2] [/ENT] 2
[ENT] %4 [/ENT] 7|
o] FAlo)t,

WA H A

oX FA
9]/JKG
ol/VCP T}

o] = A1/NNP
/NNP & 7]/NNG
FA1/NNG
/EP ./SF

FEi2 HA

[ENT] ©]<=4l/NNP [/ENT]
S/JX [ENT] ZA1/NNP
[[ENT] <7|/NNG ¢
/JKG F4l/NNG ©]/VCP
t}EP ./SF

dAe g8

<E 1> 90129 A% 189 4539 35
NET 33 5Jo]
leader o3, A==}
parent e
bornln = A A
capital T
education 2, E418
activity 7yl &35kt
artist 7}4=, Z 7}
buriedIn E3|t}, orFA
channel =z
ideology AP, old, BA A
majorWork N x2, TR A
language AnR=t
relatedLocation HHEA Y, AHA S
type T, T
spouse v -2}
influence J3ke 7] Xt}
commander =] 3
genre A2, 9
member T4, 3
employer e E =
influencedBy of 38 it}
happenedIn WA %]
player 7] 2}
owner A, £l
creator Wk}, 2 =
manager 54T, BEAAL 294
director =, A=A}
composer 227}
distributor a9, FEGA
religion Z= 3
diedIn A=
nationality =+
field Hof Z=
locatedIn R, A FA
producer A & &}
job a9
user A&}
mainlyLocatedIn E a9 x], EARY A
child A, 242
relative A= 2

g5 dlolHE 2019 06 ¥ 20 Lol 371 Kowiki®

I https://www.adams.ai/
2 https://dumps.wikimedia.org/kowiki/20190620/

HA, P oA xHF dS F3 KG
grollith, Fa JiA)
Fol -9k AMzol =2
Z3H(Combination)S T3313L, KG o 3T 7fAE2]
EfZo] EAT A5 F8 MAR FEIT FE4
T8 MAES ol&d diE EANA MAE EAS
Fagct o] w, /A AlFel= [ENT] HLE, 7N
Aol Folli= [/ENT] HI2E HF-2gto =z a2 A
A3 25 R o E dE £4e tEes
PEAS F33 3 P i Has B o)

o

22 Ao 37

KG ol E53 7ol tg HBE BERT &0l
gkdatr] S8l (2E DI o] dojrd vy S
A Y¥lY Z(Entity embedding layer)S =7}t
ANA AvE T FEA G =2 e EFZo] JiA
ARE ookl S BF 1 &, O8A4 &8 A
0 o2 3 Edo] /MAdS FAIT BERT oj%
go] ShFoll 283wk (Masking)o] 33 7HA
upAl sk A9 J)A B TL([ENT], [/ENT]) Alelol A3}
= EE EZS @A vhxAsnh =3 hA "
A HIZNNPYZE 3 BEE2S AR vt
27 % vpaAe] g % owia] i) Tl
7] BERT ¢} d38HA A&t} shgol AR vy

-923 -



2019 FAstatEof3| =28 H|262 H|23 (2019, 11)

Inout ol=4 ¥z =M -l

npu [CLS] [EOEEN | FERTI 18 i [SEP] [ENT] e || ENT G [SEP]
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