50
r
=l
KO
RO >
= 0
O i Aun
ar :
ANn e 8l S
od o Wl S
m\ B Kl o :
KF " :
I _- PO U0 .
L mo L m
= 2
okl £
| c
15 <
= £
od :
Bl
j0lo




ISLAB

~ C
™ - R
o B -
oo _ Jo L L
¢ W 7T KO N Z
= — A R —_ S
s > o W g m B g <
= ok Fo ok [ W0 oK Ok &
—_ _ Z
T oo <M oW s oA Wb
ol = < of H &= 2 xm fu ©
o o o3 o o o o o DI $D):

%) Cy
&5a



< DANCHU i &

» Dong-A Natural language analysis tools for Communication with HUman

> A0ES S8 AMLE

F

njol
4
g

1

o
rr
]

ol

> Q12H0| €3tole Aol =S JIHELZ 24060 JIAH Dt Ol
i

>« ZaHE A0 242 B2 A EY S8 Z0F0N 2 EL0f”

H

DONG-A UNIVERSITY 3 ISLAB



K0
uir

= Bi-LSTM-CRFs A2

ol =2 ds= U

100

ISLAB

p
=
v
o
i
=
Z
>
<
O
Z
O
0




ISLAB

oF
i
4o 20
s IH il
w0 5 Kt
ud R -
E— oF <
i o~
| | = p
Bl (| |5 |% K
R g =l
oo i< @
7 B [
Wl || 3
I~ { [—
o[ % S (o o 10 I T | |H | )
m_"__ wl |l & ol |21 EE | | ol
r — m_. q r o X
.lAﬂI.N .Io_n...% <nr_ ~ il 0 w_.._ - w_m
Al |1 =] ¥ H | R o
= | |8 |® T sl gl ©
| [ |E] |2 K| (<0 |eFm| | = ] 3
oo @ fzr or| | ML ok 5 R ferf |
2| [ o Maa M3 |7 | &) |7
@ [~ oo | @ H
~ 4 F r
fir n_z U ol |&
a0 = =r Mum___ IH ﬂ
o = -— i< =)
Q.r‘m Mq“ On__ a0 & m -
=< olo [ oF Y&
m o [+4
= | | = < it
k| | = |
| = wg
o | @ L




in

Ma

Interface

o
e

K

ApA0f




Interface - Main

i
JEE

o) 201614 9 8L S A 24|, OiE0| HEZIA[ATO|M MZ2 OI0[ES S7HIASLICE

HEfA 2AM Y QA SERE EAM o0 ZFN ChE BE X7




I
N

T El JH
4 0

1o or o
o
ol

o =

o

oo

A0 X2| 7E S510{ HC

rr re

[l
o
HIT
-

°|—’El—1-|'k| ::|0.|M7| 7Hi.||l:l1 O|A
xto10f x-lEI 7|tk A ARIS H| 25104,
o 2EEM ME M EH§|~ AlAE Szt
28 AlAE1|7}|>X| Clakst EOF°| A=

S5 A|AH AlS{AIS

Hi2tE 0 A% =33

© 2016 Intelligent Systems Lab, Dong-A University

22/A HOIX A4S0 R 0|SELICH

DONG-A UNIVERSITY ISLAB




Interface - Main




ing

POS Tagg

Interface

o
e

K

ApA0f




Interface — POS Tagging

Qleizt

20164 92 8Y S M4 24|, OiS0[ MZ2IA|AT0|M A== OF0|E

SEfA 2N HRIY Q1A o= 12 HAM  ojn|d AN ChE O X7

1 ISLAB



Interface — POS Tagging

2016/SN+E/NNB 9/SN+E/NNB 8/SN+2/NNB 522 /NNG M=/NNG 2/SN+A|/NNB+,/SP Of
Z/NNP+O[/JKS MIZZEA| AT /NNP+O||A/JKB M F/VA+L/ETM OFO|Z/NNG+S/IKO 3718t/ VV+RU/EP+&
LICHEE+./SF

%" DONG-A UNIVERSITY



Interface — POS Tagging

S By £ - TR o4 x o : 20/57|




Interface — NER

HHE &=

‘5] DONG-A UNIVERSITY



Interface — DP




Interface — SRL

Fulole

OfRpZEI Lot
ARG2

ZX| =
ARG1

Z2UE -2E A=

o= 24

‘5] DONG-A UNIVERSITY



i
IH

4
60

<l
oJ

a0

> JH X

X
IH

Ild

Kl
ol

> 2|0

= Bidirectional LSTM CRF

—de

0
H

—te

uJ

Al
ol

KF

Bl

00

ol

ol

)
H
IH
%

=L

mll
R0

B

i
IH

ke

Nl

ISLAB

17

>
=
(%)
o 4
L
=
Z
)
<
O
Z
O
a)




L/ m ¥ g
.“.u7nw_ =:ﬂ w w
| S )
- oy g
o~ T W iy
L %M &
s L 89 9
© M ol mh o
m | : a my ][]
2 43 :
p g% _ll_
: o
= om
yo B = :
o CL =
: = 160 =
S 5, 0F :
= 5 D It = P
= . I mw = % D
x| £ 00 LR : 5
S Bl o o aﬂﬂo_g X &
i —_ - =t ~ ok = .r_A
g o W an W o = :
ol = < O KO © Id h ___.AJ = :
T ol © Rl m___amﬁaﬂo g ;
ol z ™ 0 =B . w
_A_u : ___.._ - 30 A <
. - T Z
000 N
A @)
)




= 21 2 (Word Embedding)
» OO LY e

I SFA
2=

> Skip-gram= 0| E&t
> 11.5GB =2 GIOIe Ol=

= MA 2 222 4,4000F HEH A
= Vocabulary Size : 2t 1918 SEf A

> &9 2 UlAl

O Al At
HdZ 28 | 329 o E2 dnE BE= L -
oF o) o ofl X|
siEf 4 cho | SI/MM, 0/SN, = ZENNG, 2/JKG, O E/NNG, 2/JX, ATINNG, | ¢,
=/JKO, £=205}/VV, & L|C}/EF, /SF
SR (o=, 2h20, 8 29,5 8, =, 8, LI, 32
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= Z 46X3 (SALEHZ] 46JH)

ot H0Jt 2 SALHIAE 2=z JHE SE=S HHE O
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v &g HOIENA 25

E AL
okl | crof
NNG | NNP |NNB | VV ... |JKG | JKO | SN . MM [MAG
of 049 0.01 0.00 0.03 0.00 0.00 0.00 0.07 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 091 0.00 0.00
2 = 0.34 0.01 0.08 0.07 0.00 0.00 0.00 0.00 0.00
7t 046 0.00 0.14 0.02 0.00 0.00 0.00 0.00 0.00
9| 0.08 0.00 0.00 0.02 0.79 0.00 0.00 0.00 0.00
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9F/B-MM, 3/B-SN, &=/B-NNG, {/I-NNG, 2|/B-JKG,
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°t/MM
3/SN+=7H/NNG+2|/JKG
Ol 2 /NNG+2/JX

A XI/NNG+E/JKO
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HHIE 1A D]

> &8 &0 XA (Word Representations)
. SX J|Ut HEJA T o)

v’ Bidirectional LSTMS 0|28t & &
- BEHA O Y

0

Input Layer | | | | | | |

F - 37 B T
I [y r [
— =2 > =22t
f LTTEEETEES
22t | 2t Morpheme | -
I POS tag NE Dictionary
i
</ S | i ] o | s
i . .
| | | I i| Lookup Table : Representation Representation
O E s T EZ/NNB  TTTEZTT NNB TIME
 syllable |
Syllable | based NE :
Lookup Table : Distribution |
i| Lookup Table :
-—?— N - E -
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20| ol = 2 H 240 =& (UAS(Unlabeled Attachment Score)2

» 22 2&E N Z00tE A&=HNA sAl 24
= LAS(Labeled Attachment Score)=Z & J}

1

> olE 2AHE 24 2, olE 2 2 oE 2HE SA 24 F I 2
2=
= O|EZZ2E 0|88 2E 2HYH 24 24 (Bidirectional LSTM CRF)

= O|E A L o/E ZAHY =4 2 (Multi-layer Perceptron(MLP))

> Transition-based 2| & 1 Z4{(MLP)

= Arc-Eager Transition, Backward J| gt 2 &
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S,B2| Z|d2 n7l2] 2 F&

2% o9
I HEf 4 Tl

T e
Bi-LSTM

oEHA U =AY S 24 BY)
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NP_SBJ -+ Reduce -+ NP_OBJ

) Update
Hidden Layer Stack, buffer,

Action history

stack

Root, S &tL| EI'.}~ ‘{ ATIE, GE2, 3:7t2, %} i
B} -> root

action history
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v" Bidirectional LSTMS 0| E&t & &
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Input Layer I:l I:l

N R

Q

R R R RN '/ - \\
________ |
II — U o aE s Morph I I::Ior;;h;lr;f : POS tag ‘|I Predicate Predicate 1
| (llrp embel : D'ase'b A f One-hot II Morpheme Position One-hot I
| / Lookup Table (| Distribution | Representation | | Lookup Table Representation | |
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= 46 dil 0l

=
[#3] HEj& 2 ds

Accuracy(%) F1(%)
O|AY 2| (2017) 95.40 96.91
L& 2 (2012) - 96.19
AMaEd (2013) 96.60 -
eI 2[(2016) - 97.08
O|& 7| (2013) 97.96 98.03
LIS 2 2| (2014) 98.23 -
0| &3] 2| (2011) 99.03 -
EtE (Ours) 98.04 98.65

‘) DONG-A UNIVERSITY 31

ISLAB



A BFONNY 014l
| CH

> 2016 =3 & 2SX
= 4,555 2& (& 3,555 22, B} 1,000 27
= 5d0I1=
[E5] B0 7HHB 214 45
[H4] =0 7 M| H QA dS F1(%)
Collobert et al. (2011) 89.59
F1(%)
) ) ) Huang et al. (2015) 90.10
in-domain out-domain 6:4

Chiu and Nichols (2015) 90.77

KAISER (2016) 58.94 45.49 53.56
Ratinov and Roth (2009) 90.80

Wordangler (2016)|  78.07 62.58 71.87
) Lin and Wu (2009) 90.90

Annie (2016) 84.17 63.01 75.70
P tal. (2014 90.90

MZH 2R 2016) | 87.62 70.79 | 80.89 assos et al. (2014)

Lample et al. (2016) 90.94

KoNER (2016) 85.76 73.83 81.00
—— Luo et al. (2015) 91.20

CH3E (Ours) 87.08 76.54 82.86
Ma and Hovy (2016) 91.21
CFE(Ours) 91.37
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UAS LAS
[Ho] 2| E HAE F& ds QA Q] (2013) 85.61 -
or&R 2 (2014) 87.52 -
Rk O|%7| 2 (2014) 90.37 88.17
MM 2l 9] (2013) 90.80 LIS Z 2] (2016) 90.69 88.56
TH3E(Ours) 96.01 CHE(Ours) 90.69 87.5
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- AE BY (0% Z2R)
» Korean PropBank
= 4,853 2& (&/= 3,883 &, I 970 2 &)

= 23 201=

(#8] 2|0jg B8 85

F1(%)
O|&7| Q] (2015) 76.96
A+=F 2| (2015) 79.54
Hi 2 2f (2015) 78.17
Hi & 2] (2017) 78.57
TtZE(Ours) 80.24
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