creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

oA} 9]k

Task—oriented =3 T AL

A"l TN

AFeheta hshd

242

20249 24



-oriented X|

Task

il
o}

~

)
or
Mo

—_—

~

I

Al = o

iof
[

11 &

20234

O_H
—_
IA

<P




Il
_)|'_1‘

Q Qllc ........................................................................................................................ 1
I }\1% ..................................................................................................................... 3
. =4 ﬁ—?— ........................................................................................................... 6
1. BERT oorerrrrrerereesesmmmtittttie et 6
2. BigBiFd ............................................................................................................ 11
3. DDST vveeeernreeeeenne e 14
4. }\(})]12—)]65 AL TEED 19
m x]%sg 1‘(!) X H]i ....................................................................................... 292
1 }\(})]12—)]65 Al 7]1‘ﬂ_} ‘/]\13;.\_3]. _1'_—'0%7\]‘ ‘}1\1% /\ﬂjli /\]'Eﬂ .............................. 29
2 7;]%603 —‘!_—Cr) %]E HH]i ............................................................................. 39
2.1 Android 1:71! React 7\]%% 7}l olllq ................................................ 33

22 1.2 TTS }\']Hi 7]1:11_} 2{42_ _1'5_01 7]—0] C /\15] T TTITYTYTRTOPOORPO 39

3. Khaiii FE& F47]E ARG 4] 719 g FE AR AMH|A 44

4. RSd T RIE AJAE] o 49
4.1 APAEFS o1o] Rl FO]EFEr oo 50

4.2 Neod] 2] DBQ T A B KAl BO]A s, 50

4.3 YA E K| ATHO] A0 &AL TJO]E] wroveerreresremssseemssnisisseniisceieaans 51

4.4 Neod] TTEJIL DBAJH] e 54

IV. Task-oriented A|=a T AE AJAE] ZP b o 55
1. =chol DST 2@ 7]uto] X|=d T MY AJAE] . 56
1.1 YA B DST BFE TOJE] All e 56



61

%

%0

_A
o
=y

62

64

1.4 SOM-DST RE FJO]GFL: crrvrrerermsemisemiemisniiecis s

1.5 e

71

78
79

2 2 NER EHE] @_O] 6_]—%

P

<

K

el

o
o

80
o

o

2.3 TP E NER 22 ALE

82
82

JH QA AJH]A oo,

s} 11
sk g7

_(H
< dloleAlat AR

Ll Eat=y

A]
ah
51

o

ER
0
Jlo

st
=1

7l QA

1.

82

BEl QA BFS GO EJAl srrvrerrersesssmss i

[N
Ho

83
84
.. 88

T+

<_O_|

vl

1.2. A}

<[
~

89
90

)

VI.

94

: Llama 2 @& AHS

1

mr

ol
of
&

KD

105



Al

olr
ogt

g Aujas Y3 HelshA wdAoA 7l o

ﬂ%>l'
.
o%
3
i)
i
>
=)
>«

oF AHEIQIA] 78te] £of slol= AUIAZ AIBZ 4 Yolo} Atk ¥ wRoAe

wEAolA g et 1

r— O 71

ot
1)
1o
a)
olr
o2k
r o)
ol
2
o
>
U
=
|
o]
o
~N
19
=

o

task-oriented AI'5% T ML AU|AS ATk A5Y BH AUl BREL

2 =30 7= task-oriented X%

ot

|

i

i
e
>
[>

o
i)
a)
olr
ogh
r <]
ol
2
mjo
19

Z

e WEEE Alador HHt. Task-oriented Al5q ¥ M Av]A

rlr

chgat Zo| AR WALE ol Vol ABEE () A5 Y AR

ul

AL A5 Wd Foz AYHe AREAL BE9 o=E mjofst gAE A
Ado] 20| T E DS AMstAL (2) Aled #3FE A|AER WdgE D=
MySQL DBojjA ¥-d7dHE skl o5 ARGAIAl BHO =2 AlEoitt.

Task-oriented X553 W AME A|AELL JHR|E QIANNER, Named Entity

Recognition) A&, thst AE} F=A(DST, Dialogue State Tracking) Ald{, A9l



Z(QA, Question Answering) AH#], Neod] 12 DB Au{e} g7y A]AlH|o]A

2 9. 2 =2oMe oS 2ol Al 7HA 49 Rled WE AR AIAH
= Attt (1) DST A#{e} Neod] DB Muz /e i AJARL (2) NER A,
DST A#}, Neod] DB AM¥| = /g€ i A|AHL (3) NER Ad{, DST A#, QA
Az e 3T MR AIAES AQreIt:. NER Ad, DST A#, Neod] DB
Az " AR A|AEIA NER Aus AREAL Awo] 9=F molsty] 9t
A B(named entity)52 &5kl DST A= tist S &2ttt MRC 7]
uto] Phdd e Aol3H AR AIAOIA NER Awjel DST AMd= #7dHE KA
o|20olA AHoJZH AlHcontext)s FMSHL QA AH= A|ZolA B¥HS FE5H]

ALEAOIA A B3t

.%
QD
0]
2
O
=,
)
-]
=]
(9]
[oN
)
Oll‘
rE
oY
2t

2 Al2Elol BHH dolEER Al
olmee HMolahast PR NER 2, DST 2, QA 20| ALgEIc. DST A
Blob Neod] AuiE AMgeH TYW AR AAHGM YR DST wele)

7F
=

rlo

joint_goal_accuracy, turn_slot_accuracy, 3|A &3 Fl, dAF Aste A=
7+ 0.9533, 0.9982, 0.9927, 0.9992=2 LAt NER Ald|, DST AJH{, Neod] At
S AREe BB E AR A|ARoAM T3 E KoBERT NER 2H89] FU&, A<l
=, F1 A4 e 72 0.985, 0.982, 0.987=2 UePATH NER AJd|, DST A{H{,
QA MHE ARESH HHRggE AR A|ARIOJA #g7E QA to]EAld] tieh 37
B KoBigBird 2&°] EM 429} F1 A49] 452 96.85, 98.84=2 LERAC

= =M gt Ao RR(LLM)S 7I8te R oF A|5) ¥E Mu|AE 7idst
7] 95 "lEKMeta)?] 2toKLlama) 2= PEFT®} LoRA ®IHOZ fine-tuningsh Tf

a1y A5y WP AR AAEE Aokt ook

o O



NE

E
e

Q1] 7]vte]

o

Zo)q Aulael g

2]
u

Fulgh AR et BAx|7HA|

S
A 2o] e},

ol

st

AE2S Als

SH
(e}

o

@_

He

al

mmo
Jlo

, TTS Ay 7|9

Efoela 9ED AuA Soz 7

718re] o

D

(e)

0

)

=

ol
o

_—
1o

B

E=pu

B % B sfol= AuAg HB o]

=
=

2

oju

o] Al 7]

A8]A[15-20]

K
"<
ﬂo
=e
ﬂ_mo
o

o

DK

[l

|2
o%

A
e

ol

|5

S

]

A=
—=

A1)

2

Al o

9

He

E=p

shol w7l

op)

A8 A}

o A=,

A
L.

}

chete] £ A

5}

= Als

e Als,

A
|

ooz g gEETt

<]

12, A8

(<]

- 3%, Al

Al
=

55 A

R|aA 7]

ojr

o
T

8°
o

]

sfioF

Aet 715 o=

A
=

QA(Question

<



Answering) ¥412]1&3 DST(Dialog State Tracking)[21-27], NER(Named
Entity Recognition)[28-38] ¥112]&S ALEstct DST+= Ofsts Al AEIO|A]
2% a4, diete] AX HEE FAStL olsiste J22 ot ol AR
o] AMEATS] ol=& Fuf=A| olsista XA 38= sk O B0l
DSTE #2 S8 AFA diet A=A AREED o]2igh A|ARIR EX =
52 D4o17] 9ol AL@Atel tiastct DSTE ARgAtere] zb cist oA b
gxto] o2 FAsti tjs} AE|S YHo|E oM, AlAR0] ALRA] @
T2 QS olsist F5AZ 4 YRS Atk DSTE A5d WP AlAH
oA Fai ARG ot o Eaf AlAES AEAIY AAAYD Bl of
342 ¥ 4 =S Aok NERS Aelo] H2(NLP)O] 3t Riolc). o]
oM 54 939 u, 3 PP NS Adste wge o ¥I9 )

Ae A, 28, 971, 2, AT ST 22 A

S
2
r)i
ol
o
o>
i
re
2
ko
1g
=2
o
g3l
=
3
@
g
=3
tjo
)
ofo
ol
o
el
of
ol
i
Y
]
)
uju
n
Ho
oX,
Jo
olr
o

NER2 &7 AH&d of 53] aupsoltt. Apgol efgH BER
Aol sHAl N 22

g3kaL, o] dHlg> NER Zilof o3l ARE-H
AADA S 72t ol27] BERT9F NER2 A= Bl IA O o, &

A AgEC] HAENN Fa3 YU FA FEME o £8e Fh 2

9
3
rQ
9
N
2
ra
Jo
ogk
o
ol
of
()

=20o|ME Task-oriented Al5d TF AP A2"E fLEE s
PLMs(Pre-trained Language Models)2 ©]&3st #37%E DST, NER OJo|g]
g JNdetdtt. g E DST dlo]8Ale WOS(Wizard-of-Seoul) G|o]EAl



o] JSON Ao 4WIH WAooz Aojgl wujel, &% oz Ayt o
WPy DST Fu2lEe ool &%

o}
orgrUch. B DST LueFe 71E0] /e 34 75 AR AlAHe]
_]

= 2
Al 7149k AE A ABLS. Khaiii(Kakao Hangul Analyzer III) @EjA EA7]
2 FoE A Argstel BUo] A2 ofsfalct. WUHR A|Aluo]

+ HEPE AR AuAE AlFst] Ysh Neod) L2z Ho]EHo]AE o
25t0] Zfetstgdct. WA Y NER glo]EAlS BIO(Begin, Inside, Outside) Ej
e ¢ia By NER AVHS AMgstel AYECh YAl oS0 25 i
A QEE vtRR7Y] Y5l HEPE NER AMdS Alabetcth g7 E QA Hlolg
Ml KLUE(Korean Language Understanding Evaluation) MRC(Machine
Reading Comprehension) GJo]EjAlo] JSON dAloz AAM=CE FA 7]8Ho]
M Aaele Sof s ALgAH AR o=g apetsy] o] AHGAL A
|5 AESHA metst=tl Alefo]l EAIIT. & ==olde AREAF A9l 9
2 & o Agep] AEstn AR GUS Ageh] GsiH e dojw
@ Mo 53 NER, DST, QA 2 ArR3tch [AoA X|58 AL A
AElS 135}7] 95t M3} Az BERT, BigBird, DST, A3 Al nole
a7t MoME Aled g Avlao] HsiA d9stl, VA=
Task-oriented X|53 Tt My A|AEl Jfatol] WA AHstL, VAA =

Aled Td AuAE o TP E QA AvjAo e dgeitt. 22a VI



=
r.l

AAT

oh5eh doj2il(Language Model)s &8sl A2/, 7HAl
s 4% H2AAE 28T 5 AT o] dojrnd2 AR BlAFO] d5S Fst
A A

=
Z0 7|9} Qlojmdlo] zbg vha Qlth. 2 AolM =

of
o
>

2.1 BERT

BERT(Bidirectional Encoder Representations from Transformers)[36]=
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Pre-training Fine-Tuning
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- + -+ + -+ - + - + + o+
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s N 1) | 0 S I 0 | I | R S [
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1.1 Pre-training BERT
ELMo[39] % OpenAl GPT[40.41]e} E2], BERT= AMd &7i5t7] Hsl A&
HQl FolA] 92 Ti QoA AR ddojRde AMRstA] orerh oAl £
A AEEA e AYe Agste]l AP E£9S W) of WAL Jd 19 9%

S 1
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ol Bl YWY A ¢ 2HEE de & YA, THEL2 AR Fo
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15%% oj2 M=guch AeE £320 80%: otA3 Aol otol, Ad
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Task 2: Next Sentence Prediction (NSP)

di 59(QA) B Aol ZE(NLDY 22 @2 2 AEd AY2 +

ARE R et B4 BAE olsfets we gty el

g ]
olo] WRA|AN Atag Ao2 WYY & At olFeH ofe B o5 A
7

S o5l AW EAS P FAKOR, 2 A EY oo Os] 2% At B
NEIZ o, B AIZF] 50%E A Chgo & A g 2AHIsNext2 EAIH)o
W, 50%E WEA|(NotNextz EAD)] A9 R7golct. 13 1014 2 2 9

%0], C& Hs & AE(NSP)o] AMg-dU. 1 ©@a/dole Z+5kaL, o] A
A2 st APA &=o] QA NLI 2 %o ufe §-8stch

1.2 Fine-tuning BERT
ERAARTHO Self-attention HHYZESS E3 BERT
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I
fujo

210l 42 Decomposable attention model[43]o|t}t Bidirectional attentional
flow[44]Q} 7ro| QFulsF WA} Z=O]S X 835}7] Ao HAE A8 ==AXxoz 0]
A9dsH= Zlo] YubAQl miglolct Al BERTE: Self-attention WHYZSS At
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2.2 BigBird

7129] Transformer 7|8l mHEISL Qlad E3 L 5122 A|sHS Fo] 512
EIZEG ¢ 0 o dsiMe subAolx]  xSioh.  BigBird[45]=
self-attentionS 7]¥F0 &2 St Transformer?] Zd xS & 8s51HA ¢ 71
g2 AEsts & & ok 71280 R self-attention2 24 WO & &
o2 AxsteE sted oA full-attentiong 3dHe  THAlO]  sparse

attentiono. 2 HASIE 2 3= Zlo| BigBirde] sl o}o]cjojo]ct.

o

2.1 BigBird 2% 31X

BigBird= Transformer?] o}7|Elx]S 7]|8t0 2 Multi-head self-attentiony}
Feed-Forward Al173%& o2 & Molx TH= Lxo|th. BigBirde= BERTS}
TR 2 Aol: QAT M

LS

ulti-head self-attention =0j|A] full-attentiono©]

ol sparse attention© 2 HAIsH= Zlo] xfo]dolct,

Output
Probabilities

Add & Norm
Feed
Forward
J
( l \ ‘ Add & Norm |<\
Add & Nomm MUt-Head
Feed
Forward
((Add & Norm Je=

Nx
Add & Norm ek

Multi-Head Multi-Head
Attention Attention

I N )

% ) U —)

Positional @_( Positional
Encoding y Encoding
Input Output
Embedding Embedding
Inputs Outiuts

I 3. EsiAxy odl JLF

BERT GPT

Attention
) Nx

Encoder Decoder
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BigBird9] self-attention WAHUYUZL 13 49} 7o] random attention,
window attention, global attention© 2 LA =t} random attention2 Hz2]
(Query)el r7ile]  Z|(Key)22 FAY= attendst= X0ty Window
attention> #H2] A wrlo] 7|52 attenddth. = H7b 9] XA
self-attentiong sttty & ©f [i-w/2, i+w/2]9] 7]5& attendstA =T}, of
Algto 2 global attention2 #HZ]et g7l9] global EZ-E attendst= &0
=

random
global

window

[G!ob«al:oken][ ][ olE ][ axnz ][HI‘:&E% ][ e ][ w2l ] [ sz ][wmal ][ ac ]

——

O

- EEED ]
I

D[][] EE

(a) Random attention (b) Window attention (¢) Global Attention

[ I D E

O
]

|11 £ ] L
1 i
O

(d) BIGBIRD

2 4. BigBird self-attention

BigBird= Random attention¥} Window attention &+ 7}X] ¥ o2 BERT
o] d5e TS 4 §lojA Global EZ3 #7151}, Global EZold, ¥

2j9] self-attention mechanismAa L= E3Zo| tfsf dot productE &3t

n

attention A4S st EEES sttt &, s Global EE52 4 3" A

oA 4 19 wS 7HAl= Zloltt. BigBirdoA AREgh Global B2 F71HA|

u
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Z=71 9lct. A WamlE= BigBird-ITC(Internal Transformer Construction)o]
o} BigBird-ITC: Z2x|o] ZAJsle EZ & EX © 79 EZS global &
—oz AAst 2 EZO] Hish attention S AlXstES sh= Rgoldt
= WAy w2 BigBird-ETC(Extended Transformer Construction)o|th.
BigBird-ETC= A|#H A(sequence)o] g7ie] global E2S #7151 attention
U= Atst=SE 5= gyoltt

BigBird= ¢ F7HA] s A&sto Atdo] 2] A2 Algstict. A9
= #18F BigBird®] AtAlsts2 71E BERTO AMAStGut FUsHA 4odstie
o, o%F A9 xo Zolg 512 EZ0JA 4,096 EZo=z FII5hch
BigBird-ETC T® 2 Natural Question, HotpotQA, TriviaQA, WikiHop?] 4
71l QA oAl tjjsl| AdS 4385t 2t BigBird-ETC 7} RoBERTak T}
Last d5S Witty 9ot ®35H BigBirdw #A] E&(Classification) EfA
39} GLUE Hix|opt= EjAFofA BigBirdE& BERT % RoBERTa®} B|uwsi-&
= BigBird’} 43t 452 EJohl sty 535 249 Zo|7t mje 2
WA st HlolHe A2 Arxiv GIo]EjAlof|Al BigBird”} RoBERTa2} SOTA
wello] ulal oF 5%0] A% A4S Wrkn Yt
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2.3 DST

Dialogue State Tracking(DST)[21-27]= Tistd A|AHEl Es5] 21 X|TH
iz} A|ARIOA F st AE3 Sh= FAEUECT. AREARR} AJARD 7Ho] Tfjg)
SO WAt BE YoAtge SAstn olsfsh woltt DSTO £ B

& AREATS] o= & mpotstn o] mef AAgt 55 st Aol

DST 2de FA & 7] 28 Adez 4 ddch: &% A7I(slot filling)
2 JE] dulo]E(state update). &% 7= AREAL HatoA st FE
S FE5to] 54 "&F"d g5t FARolt. oF 0. 'Y 2% 3Al] &
g07 7te FudS oot Alof'ehs EetoA "Y', "es 3ATY, "R&'
ojgl= FHEFo] 2P "E&R, AR, 'FAA 59 &Xo d9HH.

JE dHlolE= ol dist dEiet dAf ks VYo R Mz dist JHE

gtk DSTO] 12 APE A AoE 2824 7|8 A2 YAle = 1
wiet 241 1A sk ARUE ol3) Jlur Aol FHe F1 ook Jey

chet AERS ASREl of Blotch ol Sdchs AolA )& gAolct.

-

2.3.1 SOM-DST
SOM-DST[46]= DSTE 27H9] st¢f A= F2fsto] apdoz S50 df

5t W2 SN, ol &35l 7I& DST RS0l 7M1 vlasS 7R

ol

oft

)
1

Aol £2 d5& 7H] Z™lo|tt. 19 5= SOM-DST =¥l J1x&E ¥
o teollA et ARl B =(S V1< j<J & 717t &% SOl ol Y
2 3 Vi A" 3719 wwag AFostch MultiwOzZ 2.03} MultiwOzZ

19] qFopol wet =ojel o2 &2 o9 AR A sl sloteh
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Slot Value Generator W v

[ & -1 gt J
Domain G
Label CARRYOVER DONTCARE UPDATE B,y B,
A N 1 ( YOVE 1
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OFATL X &= '-‘”84(‘3‘:] B o) ] = XA ]E CHH O ﬂiéq
CEAEUESES Ay WEAl 5 & WERE EHoE Algeith
D E F G H | J K o S T X
name v‘addrl ~|addr2 ~tel _ |homepage —_latitude ~|longitude | |desc  |category_|servicc *|servic T~ |serviced
Ichulk PelJeju ipo €[284-12, lichul-ro, §064-783-0959 |https://www.v|33.45826 126.942479 |eongsan lichulbong Peak is {4000000 |family mountain
Seongsan Pohang Passe Jeju Seogwipo €|347-9, Seongsan-ri{1544-8884 33.472873 [126.934573 General Passer| 4000000 |family |parent |experience
Seongeup Land Jeju i i 2045-{064-787-5324 |jejusland.com |33.39853 126.787629 Land is a theme §4000000 |family experience
Seongsidol Farm JejuJeju City 142 Geumak-ri, H4064-796-0396 33.348703 126.327648 | ishidol Ranch is a ranch 1§4000000 |family experience
Seongpanak Jeju Jeju City  [137-2, Gyorae-ri, J{064-713-9950 |http://www.je|33.375561 126.585234 |It is located in Hallasan Nat{4000000 |family |parent |mountain

Seongpanak Service ArdJeju Jeju City  |137-24, Gyorae-ri,|064-713-9950 |http://www.je|33.38510619 |126.6198204 |It is a rest area at the entra{4000000 |family |parent |mountain

Shep Island Jeju Seogwipo C|Bomok-dong San 1064-710-6656 33.230605 |126.598781 |Itis an island designated as|4000000 [family Jeju Island
World Liquor Museum |Jeju Seogwipo C|1814-1, Hacheon-r|064-787-9500 33.354244 |126.817753 |The World Liquor Museum,(4000000 [family |parent |Cultural touri
World bile Jeju|Jeju ipo C|1610, 792-3000 |koreaautomusq33.283374 |126.349665 |In the Automobile Museum4000000 |family [parent |Cultural touri
World Natural Heritage(Jeju Jeju City  |569-36, Seongyo-r{1800-2002 jeju.go.kr 33.456948 |126.714457 |The Jeju World Natural Her{4000000 |family [parent |Cultural touri
World Seashell Museun Jeju Seogwipo C|Seohong-dong 557064-762-5551 |wsmuseum.co.|33.247812 126.551687 |Artists directed the beautif{4000000 |family Cultural touri
Sehwa Beach JejuJeju City |27, Haenyeo Muse{064-728-7752 33.52533 126.861119 |Sehwa Beach is a small bea({4000000 |family Sea

Soam Memorial Hall  [Jeju Seogwipo C|15, Soam-ro, Seog|{064-760-3511 |culture.seogwi|33.24511 126.567566 |The Soam Memorial Hall, 04000000 (family |parent |Cultural touri

Soingook Theme Park |Jeju Seogwipo C|725, Seogwang-ri, |064-794-5400 |http://www.s0/33.290392  |126.322406 i k Theme Park is a 114000000 |family Theme touris
27U E 3 (2212] A)|seju Seogwipo ¢ Donghong-dong 21064-733-1530 33.245263 (126.577529 |Jeongbang Falls is located 0{4000000 [family |parent |Sea

Sokbat Shelter Jeju Jeju City y i, 713-9950 |http://www.je|33.38026802 |126.581033 |It is a resting place after goi{4000000 |family |parent [mountain
Songdang Horseriding QJeju Jeju City |126, Songdang-ri, {064-782-1199 33.230384  |126.498641 d iding Cour{4000000 |(family experience
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2 =oolA Adste Alsd g AR Av|AE ofiel A2 AMHSHE Ao
welah st ClolEAlS Abg st
o NER 2% : KoBERT =%
o DST 2 : SOM-DST &4
o QA & : KoBigBird =&
wolA 1 149] NER, DST, QA Apdsehs dojwd®o) ojfs
A
=1

»

2
3
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|
rlo

NVIDIA A100 GPU(PowerEdge R7525 Server)S Al85to] st&5S 45istot.
3.4.2 Neo4] J2j DBO] A Y K|Ald|o] A
3% 34+ Neo4] 22l DBE #ddE X|AHo]AS F=Est] et Ha

A MEo] s LEpd o)),
SR AAuolA YR dolEt A4 gdz Astel wejstn 13 34
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B openar 23 22|

KEAF ZIEN A A A Home > HF DY U BY O HMF BEUE &M

| AP Hm
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| (2] 20 Fhel e R

A st D2 Mensia 2 -
| (2] e
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o™ SE¥=
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HEY 1 ~0tETE GI0IH_kor_total_loading xlsx Do d=
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. 01 3= WHAE XA o]A9 HolHE UERd Zlojt.
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35(b)= Neod] He]ZOo 2 AREAL AFQ] olwof tjst #gdgw s FAsHy] 9
gt &7 Hlolg g YUerd ZAolth. & =FolA 22l 73719 £ HlolHE A
olsto] ARgstaL k. 1 35(b)Q] &4 HolEjol= AMEANL AASH gAY
HE M 02 HEstd GHE & = F POI9 HAl4(count_search)
S 2oty ot oA At Ak o] AREAL Aol High ¥ Al55H]
Y3t Neod] DB AH{o]A 1TA] AMox= #ggHE X]AlH|o] oA POl
ID(RFZE, hent_hed)E AMsHY] Al5d WE 49 AR Hwz AL
Asd g 49 AR tlwe Aed WaFE A|2=A POIQ] IDE AHE-St
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hent_id hent_ty |[hent_name hent_remd_comt hent_hed hent_sc
HExpe A010000 A0D
Shepit A010100 ADO
SEHSESH A010101 ADD

Zotet M= ESH  |zone Sheti S eSS 27208, YI50| HLD
PHEH point i B 7~||-r5= '-’“—f*' 8y A= =
point 7 2: 3

Hutoe e A010102 A00

£ |ao1010100
+2 |A01010101

FlAD1I010102

LIHESE e [dworogs E7fSIep SE 001 HEGE = 401010200
PHEUEA 2 point [HE¥EA L A2 gTeErE o Sl FA20l|ao1010201
S point__ [S¥Cims 27 HTYEH2E mat 1012t 302 H]a01010202
PAIZIR B QP point__ [AIZIR & WP 2I-AELS B2 B2t DR|CHO| W EE]A01010203
PRIEEHECHE|E  |point  |FIEEfECHE A =74 AEeie CHEl4of= 0RR0| R0 |A01010204
PUEEFI=EE |point |HEHTF=Z 2 HFE Fapdt AF0 YlE =+ |A01010205
PRIEIMEYE  |point  |UEY 20 HFE T Ao Y= B2 |A01010206
BSMEY= A010103 ADD

= ine EEX Y B S53 oE E£ JA010103
1"’& ?1I-'c point | EHEAEH - S PEMEHE YT s ’575 0]A01010301
pPrEE point |72 270 TREE HFAM FHE B2 20 |A01010302
PEIEIA point  |HEAF 2 F 220 308 = F28 L2 |A01010303
pP7HOIS point__|7HO0IS 2 FRAZ0A 30'* HE Z20 B2 |A01010304
PRSI point__ |[SZ SO 20448 -5 S8 ZHE 471 Ef|A01010303
PEXIZCHOAE |point [EFZORO4H 424: 9"" CHIj--& 107450 o 2o Jao1010306
PYRE point  [Y:E 2IeHE S0 A2 719t B |A01010307
PRUUR&(EE |point  |THEUSE 27f BHErE EO0|0] Mer i MEF |A01010309
’I*”S’érf'& point |®M&& MH HEe shapit 430 Qe =2 |A01010310
01EIE Y= A010104 A0
L2 SEHE line o SEHeE 22 SHUY= = sieHigE S B |A01010400
POE| SEHOIEL e SEHUorL [+ SHUZ YT e FA-01|A01010401
PHEISH S HEISAHS 270E|SEL2Y AT HFSR 0f|A01010402
PARF | & 4 point _ |AtH B &4 70 BEH HEIREUE2E EEA WA |A01010404
PIIMEMTYUN |point  |THHEN FUML |78ttt BMZe] vHRE MO0 5 |a01010405
PALA b point_ |AM |3 7). SEHr oE|SEYE =9o] TS |A01010406
PEM2EONSE  |point  |HM2E0Es  |IfF2eSa 228 A0|Y M2 ]A01010407
PHOL2 EMOE| |point  |HOI@ S I HEE o HFE Moz 29 |A01010408
‘a“!‘.—?‘— |B012] |point  |HHE7H e e el ok %*1|9=tﬂuligri A01010409
point |5+ &40 E| R EYE 5001 L E1]A01010403
%‘.—‘:‘E“.’Ji A010105 ADD

(a) MySQL #37dH Holg

T S TS T~ |
hent, apiorg apiSource category |category, who_frie |when [when | count_searc |count SN
ES] chejuchatbot | MIZCstd | 4000000 | &EX 0 0 0 0 0
Sh2pak chejuchatbot | MFCHSd | 4000000 | HEX| 1] [1] 0 1] 0 0
sz RS chejuchatbot | HMZFCE=ta | 4000000 | #EX| o 0 0 0 0 0
72t Z 3 | chejuchatbot | HFOHStW | 4000000 | 23X 29 i3 0 HE 189,779 136

chejuchatbot | HI=CHSt@ | 4000000 | #3X | e AP [HES 82,205 76
P chejuchatbot | HZCHEIA | 4000000 0 o (4] 0 o 0 0
dEYRY S chejuchatbot | MZFCEEtR | 4000000 | ZEX| '] 0 0 1] 0 0
R e chejuchatbot | HIZ=CHStW | 4000000 | HEX| | 49| TP 1 o% | AS | 189.779 136
PUTIY S H chejuchatbot ZCCHEIR | 4000000 | =X 0 0 0 1] 0 0
(=] ?thﬂlﬁ: chejuchatbot | HFCH3IA | 4000000 | #3% 1] 0 0 1] 0 0
pAlZISE chejuchatbot | HFCIStA | 4000000 | 37| 0 0 0 0 0 0
pRIE R o4 | chejuchatbot | MZCHSIE | 4000000 | H=7%| 0 0 0 0 0 0
PHEETt=2(Y | chejuchatbot | MFCHStE | 4000000 | %] 0 0 0 0 0 0
PEIZIM AN (B chejuchatbot | HIFCHSIR | 4000000 | #37| o 1] 0 1] 0 0
HEMBYE chejuchatbot | AMFCAStE | 4000000 | ZHEZ] i} 0 o 0 0 0
chejuchatbot | HI=CHStd | 4000000 | ZHEX [ &9l o Joor | A2 | 189779 136
chejuchatbot | MFCHSHE | 4000000 | HEX 0 0 0 0 0 0
chejuchatbot | HIFCHEta | 4000000 | HEX] 0 0 a 0 0 0
PEIZHHI T chejuchatbot | H=ChStd | 4000000 | THEX 0 0 0 0 0 0
e chejuchatbot | HFCHStd | 4000000 | X 0 0 0 0 0 0
PAZHECHT chejuchatbot | HZFCHEIE | 4000000 | HEX] 0 0 0 [i 0 0
PEAZHD|2F | chejuchatbot| MFCHEIR | 4000000 | EHFA 0 0 0 0 0 0
P chejuchatbot Z=CHStA | 4000000 | EX| 1] 1] 0 1] 0 0
D-r-JgL».,ﬁrLr— chejuchatbot | HIZCHSW | 4000000 | #3X 0 0 0 0 0 0
PEIEAE A chejuchatbot FCiStd | 4000000 | #H3X 0 0 0 0 0 0
chejuchatbot | HZ=CHEIE | 4000000 | £HEX] o 1] 0 0 0 0
oialEE‘HJ; chejuchatbot | HMZCAEtE | 4000000 | HEF| 0 0 0 0 0 0
L2 SEY=E chejuchatbot | ®IZCHsta | 4000000 | #H3X [ #9 e 0 | AS | 189,779 136
PHEIS T | chejuchatbot | MZFCHSIA | 4000000 | ZHEX| 0 0 ] 0 0 0
FEEEE] chejuchatbot FCHEtE | 4000000 | EHEEA 1] 0 0 1] 0 0
PALH H| S A chejuchatbot | HZCista | 4000000 | THEX| 0 0 0 0 0 0
PRt EMFZT | chejuchatbot Z=CHStl | 4000000 | EHEX| 0 0 0 1] 0 0
PAEH B4 chejuchatbot | HFCRStE | 4000000 | #EX| 0 0 0 0 0 0
P2l 2ECHT|2 | chejuchatbot | MZFCHEIA | 4000000 | 3K 0] 0 0 0 0 0
ptor2 24(0{2| | chejuchatbot | HIZ=CHStE | 4000000 | HEX| 0 0 0 0 0 0
pL'é$Jg§ru1 2| | chejuchatbot | HIFCHStd | 4000000 | #8X 0 0 [ 0 0 0
chejuchatbot | HIZCHSIM | 4000000 | #3X] 0 0 0 0 0 0
%“E“gi chejuchatbot | HFCH3tA | 4000000 | #&X] 0 0 0 0 0
(b) Neod] DB #2792 &7 EﬂOlEi

2% 35, PR K| Alo]A0] Ho]g]
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welcome

HES'E UAATH K.
) 1 g R
Clgehtel AISeE oIS BLCt HE oiEOiE: 27 848 S4of o
ol ey

e} & CHE2| B RSP UANU| ejutalk’ £
g ol 8 £ HFEE PR,
ﬂ m oKzl A0

FHOYYE ClEYE BE7|

HEE pel aw gers|

3.4.4 Neo4] 2= DB AH]

Neod] 72| DB A= DST A{olA GHE Hz] 8 ALgsto] Ty 7|
Aol ~olA POI] IDE 7M. 12 372 Neod] 12j= DB AHolA 7
2]5g Abgate] WUHUES FASHE shele LR Zolct

To enjoy the full Neodj Browser experienc, we advise you to use  Neodj Browser Sync

$ MATCH (a:Area)«[:IN_AREA]-(c:Contents)-[:IN_CATEGORY]—>(ca:Category{name:'4000000'}), (s:Service)«[:IN_SVC]-(c) WHERE (a.area_do =~

hent id hent_name hent addr tel hent_op_time hent_cost  hent duration ~hent site hent sub_img  hent_remd_comt  hent_remd_comt sec  hent_remd_comt thd
- Af St
RHE A v = 2 WaolM =g
Az B

HeA BY2E wt
THopstof i

Fusy
(11005.2) Al2lbf> 273 97 jpa/
2408 0|8 stat

T2z DB AME oA g e A oft

Started streaming 1 records after 15 ms and complted afer 15 ms

I3 37. Neod]
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ASE Y AR AuAE AFAS JNeR wPol 41 W A
UEY ol YHES ANT & YA Aok B3, BEAo] ofF Fol A
e

gl = 1
871 W20l 9 =g atotels] BB A8 WY =g motshe o Aol
AN £ =RolA Qajt ALRA} AR oug & o FsH ArEsti
gue  Agsbl A ApEsE dolndle  AMojalsd
NER(Named-entity =~ Recognition), DST(Dialogue  State  Tracking),
QA(Question Answering) @& AR&Stch

RS dojudle Holslssly] 9d BAHR dojot dRo] 0 HojH

Aol glojAl 9al= 94l WY NER, DST, QA 5% ClolEAle 7jusirt.
A5y Ty AL AADS Sot Al5F By AL AulAs ket o] AT
ek,

(1) DST A8, Neod] DB Ao, A58 T AlAH
DST Aol AgAH 20| o2 BA5t1 Neod] AulolA gy DS
ZAetL Alsd BRAY AAHN WREY DS Abgste] AME A
BE ARgAtlA AZEC

(2) NER A#{, DST A4, Neod] DB 4, Al53d #HFdE A|AH

NER MelolA AHgAF 80| o=2 mjotsts] 13t iR B2 A&stn DST
Aol A Fe sIvoz ALAL A2o] o=g umotsti Neod] DB A

of A5y WWHE AASN JAS S ALGAA GRS ABIAC,

o



4.1 tr& 209l DST T 7|ute] X538 Y AE A|AH]

st el &8 wHl2 Apdol A ez MR AMu|AoA ARRAF A9 9
T2 mofeta dist JEiE &4 dste o AMHRENH. & =22 e Als
g g MU|AS AlFshe 45 34 ME(task-oriented chatbot) AH|AE
Zigst7] s tHE =l DST w83 ARESH AREAL A& =& mpofst
1 gigt AEE A5t gE el DST 292 =HQl(domain), &% (slot),
W(value)Z golstil AMEAL AZoM =HQl-5%-3UZ AHEste] AMEAL A&
o] or& mofstt}. ®sh =OQl-&X-ue JHIE dsto AREAReE dist
MEE A sttt B =2oA 22]= 4WIH(who, what, when, where,

how) ol ot 571 =olat 107 %0 1070 2 F2fsto] A&t

)

4.1.1 TBA Y DST &+ dlo]EAl

e
&
2
L

A5 AR tlwz Aleshe HEEE MR Mul2oM AREAL A
0] o= E mofstal Aled W AulA A|AROA FAle §H S AlE5tY]
sl #dgy DST st dlol8Ale 7idsty DST ZHo] oist Holstg<
o8t a7 E DST a5 folgAl2 WOS(Wizard-of-Seoul) TH&5 =M}l
DST go]giAle] & Alo| mret JSON FAlo g2 ur=r}t WOS(Wizard-of-Seoul)
g|o|EjAl-& KLUE(Korean Language Understanding Evaluation
Benchmark) L2 A E[68]0A] Ald B2 x|t 7t iy
MultiWOZ(Multi-domain Wizard-of-0Oz) H|o|EJAl[69,70]S vI&to 2 o= St
=o] DST Hix|ot= glo]gAloty. MuliwOZ HlolEjAl= SH, EiA], AR
g, 717 & TH =HQls meteitt. WOS HlolHAlE g, &4, AlY, A|st
A, BiA]9] b7) =olut 457 &5l godt.

& =M= WOS HlolEAlo] JSON moio g Atilsts dojrtls Alofst

ml>

5t7] Yeh ¥R DST HolejAllg vheth. 37 e st DST HolEAl

L

R

b

s

5 WA AR YA BHHR dolele] 44 clojelg vigo

r O

rlo

2 4WIH wyol] wel WECE ® 1S olFo] AR BWHE OHERU
DST at% clolEjAlol4 5700] wujel e Lpehd Zolct,
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Hl

1. o] CHEE0IQ BgR DST 4 clojelile] sojola &%

Domains Slots

Name, Phone, Address, Hours (open, close),
Distance, Duration, Difficulty, Routes,
Entrance, Exit, Reservation, Website,
Description, Map, Navi

Tourism purpose Who, What, When, Where, How

Price, Parking, Weather, Pet, Scenery,
Additional information | Flower, Dark tourism, Religion, History,
Mythology

Tourism information

Large category, Medium category, Small

Tourism category category

Province, Regional division, City, Dong,

Tourist area(zone) Nearby attractions

2oz AoHch YPHR =ojdle AsF B B BFYao| AT
POl ¥gue A5y UYL AAH0] BYYR ol fojeg ugo

S =
of. THE AR HuAdA ALgAH 2R o w2 mofsie SRR nEH

L YRS ASAO] gHe ABAT BUAY Soole wYA Fi
oz PP Hel(=, Al & A, 59 PFRFE 55, A%

© =woA ofd Zfu AujAet Fol Jhol= AB|AS i HsH dF
2

%7 (task-oriented) M MH|AR A|Fs5t7] sl 71E€Q] THd-&53 &
oF o] A3 og S0, AFEAY PAtdEE FA deaAa e A

_57_



Mo
=
i)
=C|)l_'1
A
i
1°
2
o
ogl
e
e
2
=
[ >
<2
2
rr
el
rE
lo
Hu
R
P~
EY
N
H1
R
+
=]
>

AP AR 172 ABATh B =Rl AgAl PAUER Fa L
A

FAL e AR ol 1Y 387 2ol AW W FE AXA A5
4 B VHYA UlRolA ABHEL HUUEE BAYRE AU ALE
A= 23 38(b)e] HAIAEE StRolM BIYRE TSt o Ta Al

L0A o) ofgy dF® Aol AHEE Az 9 38(c), (A9 Zol 5

2. 275 GEE0el BYHE DST ok dlolgAlo] Sojeln &%

Domain slot

Who Travel commentator, Alone, Friend, Family, Child, Couple, Colleague, Pet

What | Dark tourism, Cultural tourism, Experiential tourism, etc.

When |Season(Spring, Summer, Autumn, Winter), Time(Weekdays, Weekends, Now, Morning,
Noon, Evening, Day, Night), Duration(Festival, Flower, Open time), etc.

Where |Tourist attractions, Category(Large, Medium, Small), Photo(Flowers, Sunrise/Sunset), etc.

How |Climbing, Walking, Driving, Biking, Personal transportation, etc.

cart icon

223 0 @ 735 0 & 7% o &

AnjEaE e SUUBRIPUAT AR, IEE 7S

| (z522! 53

&
L R
HEZH

Fa w0
R NS N N |
oL o231 4} |
O sexzwmT— @&

s 0@ wm
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| who | what when where | how |
| | | | |
Alone Travel Now Olle road Walking
Friend Healing Weekend Geopark Rising
Family Reflection Weekday Recreation Feeling
Child Experience Spring Climb Eating
Couple Work Summer Beach Resting
Colleague Propose Autumn Waterfall Looking
Destiny Sports Winter Golf course Learning
Hobby Morning Seaway Together
Memory Afternoon Art gallery by vehicle
Diversion Lunch hour Museum by bus
Vacation Temple stay by bicycle
Seminar Spa

27 39, AWIH Wo® Aolst BUEA wojelo] 22t 3t

=3oA B 3y o] 4WIH ¥ o2 who, what, when, where, how 6

=
o
H1
=
rO
o
oX
1o
=
L
|
o
w
%)

+ AWIH oz oot Wg=A =l
223 o] o2 UeRd Zlolch who U9l "0} ZHo] of3Yst=R]?"S
v gFo2 &30 EAL IS, RuYd, A, sjMAL 59 FYALE

. what EU[Qle “oH ofgfe WsheA|?'E UERjL FBoz ofd
=

A} HEE SBO ol 7hgo] AReH To| 7] FL APt ol 08

E
L FAR? e Aee Aled T WY AR sfHollM dHAstH DST AH

SRR, CWAE ARV, ULEB-FEE-027 "HIIHY-Z-ox" 2
AFEETE. DST AMul= AREAF AFoA 4AFESE ZOQl-25%-3H& AR5t
Neo4] H2l+& Tt=ot
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"guid": "test-v2_train_00000",
“domains“: [ IIJ—H‘_%“
1,
"dialogue": [{

"role": "user",

"text": "OPFSIAR? AMFA] & TFA| st RS FAPL A2He, FH
2 e,
"state": |
g -Aread3-A A FE
]
5
{
"role": "sys",
"text": "OPFStA| Q. =A] o} QF2 ojmAlzta "
5
{
"role": "user",
“text": "7IE S WEolEH E2AUQ. ZA] o] YR of¥A EHpLr"
"state": |
g -Aread-A| £ FE,
"Thg-o] §-otR e &
]
5
{
"role": "sys",
"text": "ofRQ Fo] YR AF AFA] £Ge] AH64-12 Slgyr}”
5
{
"role": "user",
"text": "J2]1l ofRQF9 QS & & AStAT,
"state": |
"Hg-Aread-A £ FE,
"Thg-o]g-otR e &
]
5
{
"role": "sys",
"text": "o Q Fo] 9 F2 FaJdurct”
5
{
"role": "user",
"text": "Ul ZAFEULCE",
"state": |
"Hg-Aread3-HFA| FE,
"Tg-o]g-otR e "
]
5
{
"role": "sys",
"text": "Ul FYAE UCAIH AZFAQ. ZARRYCH"
}
]

5 40, ¥R DST st dlojgAle] A& Hloly

_60_




a3 402 EEPE S DST go[EAle] WOS JSON z=Hioz th= s

User : Please tell me which oreum is good to go with my family in the east of Seogwipo City.

DST analysis : ['Tourism information-Classification-Oreum’,

"Tourist area-Area4-East of Seogwipo-si', "Tourism purpose-Who-Family']

Neo4J query statement :
MATCH (a:Area)<-[:IN_AREA]-(c:Contents)
- [[IN_CATEGORY]->(ca:Category{name:'4000000'}), (s:Service)<-[ :IN_SVC]-(c)
WHERE (a.area_div =~ 'East of Seogwipo-si’)

AND (swhere_medium =~ 'oreum’) AND (s.who_family =~ "family’)
RETURN DISTINCT c.id AS i, c.name AS , c.addr AS , c.tel AS =,
c.homepage AS , clatitude AS |21, clongitude AS ot c.desc AS

c.vcount ORDER BY c.vcount DESC LIMIT 10

T2 41, AFGAF Ao ofst DST SofA wojel-2£-7 AH53 Neod] DB
SREYSRY

4.1.2 IZ7ZE A AH| o]~
Neod] 2 DB= Fab= #P7dE A|AH|o]A= DST AHoA Thr=

e AREsto] AREAL Awol Hish PR S AMH. & =wdA fEe
7189 & 71 AR A|AFY #FPE AAHo]AS HE =N WEPE o

o[E Ao A Aojet wHQl-gx-gtol Tet &4 HlolHE 7t /st #d
AE AAHo]A= Area, Contents, Category?] 3719 wt=2 JFAH=ECH %E
St IN_AREA, IN_.CATEGORY?] 5§ =Z 2 Neo4] 12z DB7} L%t

# 32 Neod] DBO] HZAHE X|AH|o]~0] £/ Ho[HE Uehd oot &
A PR WAPE XAYo] A9 AAALS Uetdth WEA| A WEA] 2R
IE2 WP E DST flojgAlofA #gAQnt FIPFE =ofQlof] thH
whoet when =2 TEHE DST folHAO] WFEA =Wl whoot

when &%o tj €t where 352 WP E DST dlolejAlo] wgwi, 2
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PR o, HEEA Q1] where £50] U= whatd} how &=
< W38 E DST dolgAle] Wg=4 =uQle] whatit how &% tidH
T} 23]4 22 I 419 Neod] DBO He]&2oA “ORDER by c.count”
= c}.

oY
1z
0
r o
ol¥
oX
(27
uju
[
ton

g4 202 gHE AT

T T

rOl'

==l

® 3. I YE KAHo] A9 £/ TolH
e 24 s
AN apiOrg, apilicense, apiSource
A A area_do, area_city, area_dong, area_div
tour_info_out, tour_info_fare,
A Be tour_info_parking

tour_info_restroom, tour_info_pet

who_family, who_parent, who_friend,
who who_alone, who_child, who_lover,
who_colleague, who_relation

when_now, when_weekend,
when_anniversary, when_duration,
when_spring, when_summer, when_fall,
when when_winter, when_month, when_morning,
when_lunch, when_dinner, when_night,
when_weather, when_rain, when_snow,
when_wind, when_typhoon

where_large, where_medium, where_small,
where_photo, where_view, where_snow,
where_tree, where_ginkgo, where_flower,
where_plum, where_herb, where_sunflower,
where_buckwheat, where_barley,

her

where where_hydrangea, where_azalea,
where_cosmos, where_maple,
where_silverGrass, where_camellia
where_canola, where_cherry, where_sunset,
where_sunrise

what what_experience, what_ocean, what_riding

how how, how_walking, how_riding

EXI count_like, count_my, count_review,

i o .

L count_visit, count_search, count_SNS

113 AFAS 2 Y5 B7} P
ATAS B Aurel WL PHo=  Ha(Accuracy) HUE

(Precision), Aj&&(Recall), F1 A47F ot et = ZH=27 |59 O)o]



Elo] 22 FA dolele 42 Ui o2 ohew ol Ak,
Accuracy = Number of correct predictions / Total number of
predictions

Aeers 2Ho] Truez J&3t HolH & AA|2 Truedl HoJE9f Hl&Z
Uehd 2o chgut 7ro] A,

Precision = Number of true positives / Number of predicted positives

= TruePostives / (TruePositives + FalsePositives)

M2 AA| TrueQl Hlo]HE ZH0o] Trueg o &5t Ho]& Q] Hl&2 L E}
W o=z ohZat Zo] A4tdo
Recall = Number of true positives / Number of actual positives

= TruePostives / (TruePositives + FalseNegatives)
F1 Ao AUt Afded 23 Hd(harmonic mean)o 2 T3} 0]

AL FL 847 £24% 52 AgAS 2do|n F1 A4k 01 1 Ato]

o gre zhett
F1 Score = 2 * (Precision * Recall) / (Precision + Recall)
A GlolH
True False
nd True TruePositive FalsePositive

ol =
00| | False | FalseNegative | TrueNegative

DST 2®o] Ht mIJ7IE 25 joint_goal_accuracy?t turn_slot_accuracy
AHE-SIT}. joint_goal_accuracy®?l turn_slot_accuracy— th2xt ZFo| AHAE

=

joint_goal_accuracy = Number of turns with perfect slot predictions /

r

Total number of turns
turn_slot_accuracy = Number of correctly predicted slots / Total

number of slots in all turns
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4.1.4 SOM-DST @4 Xo|dts

WPPE HE=uel DST golEAlZ 8,000719] thizkel 38,504719] Ho=z
/g€t SOM-DST 23 &2 Sdfl 7idst WgAdE golgale 452 4
St DST Ade2 =ud Az nd=n of "ot o 59 &% 3t
AZE ZF 7t Uzx] Aates Uepdch. SOM-DST @92 CARRYOVER,
DELETE, DONTCARE 2 UPDATE At1-2 A}83t1 UPDATE Argiof tfjst &
£ e doolEst;.  MultiwOZ  2.10]4 CARRYOVER, UPDATE,
DONTCARE 2 DELETE #io] F1 A4t zHzh 98.66, 80.10, 32.51 2 2.86
ooy DONTCARE % UPDATE Atio] tjst 52 Aoz urt DSTO]
25 23 ANt H5S gAFA7]7] sl DELETE 2@ DONTCARE Ario] 7}
g A LAt S wddE DST HlolH N ES Thet

HJ

olr
rok

SOM-DST ZdoA 3 A-AHE DST go|EAlQ] joint_goal_accuracy= Z+zt
0.6544, turn_slot_accuracy= 0.9802, & &% F1& 0.94530]t}t. B 4= &
9 ¢¥¥ WUHE DST ool AES FI H4E Mozt & 4014
UPDATE, DONTCARE %@ DELETE A19] F1 A4+ CARRYOVER A Hch
WAUTH 1 % DELETE 94 A4t 0j9 U 45 woln,

B 4. operation typed] tfjst &4AH DST go|gAle] F1 &F

. Number of operations
Operation Type Test Valid F1 score
CARRYOVER 94,988 94,555 0.99712
UPDATE 5,288 5,203 0.95345
DONTCARE 221 215 0.95322
DELETE 24 0 0.0000

¥ =204 DONTCARE, DELETE ¢iAto] AistA] ¢tz gy DST
glolEAlS 445t SOM-DST =] 452 Hrhgtch 3t chalof A "of|"et
'ofl " b thAl WY ol Abgsith 2FE PP E DST flolEAloA

joint_goal_accuracy, turn_slot_accuracy, 3d &5 Fl, dAF Aste = 7
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7F 0.9533, 0.9982, 0.9927, 0.99920|c}. & 5= CARRYOVER ¥ UPDATE %}
do] F1 F45 Hoj&ct "DONTCARE', "'DELETE" @mo]di} "yes", "no"
WS Agst 27dd TFAFE DST dlojgjAllo] DST Hlo|EAlE o 2

# 5. operation typeo]| thst 2= I E DST Hlo]gAIQ] F1 3t

. Number of operations
Operation Type Test Valid F1 score
CARRYOVER 95,803 95,745 0.9996
UPDATE 5,501 5,488 0.9935
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oAM= 71E0 AHEATS] 22 =S motshy] s ARESh= khaill JEf4 &
A71b A 718 AR AARS #PPE oS =ul DST 2z tix|ei.
HA TSt At 2ol Neod] 12 DBO] #g7ds A|AH|o]As DST =
of el &%, ol o=t MaA 2A ® AFEo{of etct. DST ZHJ9] =
vt S50 Tl Neod) J2i DB =9 #AVE dAE &+ =T #d

BE Aol AS Mgttt 22 IgFE A|AHo]lAo) A 5l Uil

)

o] DST =Ho] wu9l, &8, 3, A
MySQL DB, Neo4] DBO] 7|& HZAHE XAl

=g mestct

or
ogk

AT AR A" YW

o|AE ZIRto R ohgit H2

=

(1) B E ME MHH| A= OSMU(One-source Multi-use)2A A= Y
PollM AlFst= Aled TF HE Al2H=M FAt &2 AREsHor it
Neo4] J2jm DBo| WHw AMuo|rz AMgte]l F3FE aHEotn
MySQL DBE &3l AREAE @45 A #3AEE Alsett

(2) BY M AP AHAE A5Y WY BH FY

-

golob k. o2 Fol MR AAde UFYA WRAM ATshe AT 5L

= Bo&t. DST Myl= #dgE tE=H<Ql DST dojejflez SOM DST
doj Hojsts2 48t DST RS o] &5t AREAL Ao tigh =h<l,
=%, WS gttt DST Mz DST 229 =HQl, &%, ol whef #d7d
5171 913t Neod] HolZg Adzith. 19
st7] 9l DST Au{oflA AREARS] A7

AH
=
XA
=4
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olaf EAE =0, &5, ol T2 Neod] AolF9] cAJojct. Neod] Hel&
S Area, Contents, Category, Services® 47} w=t9 IN_AREA,
IN_CATEGORY, IN_SVC9| 37§ #A 2 {LAEE. 7HH 1] = A gy
OF otyel &4, ZAE, odE 55 MR AvlA2 AlEelth. Neod] 2=
DB A#+= Neod] HZw% WHERE &0 o2} #H3AgEE dMst
RETURN 2o we} fdA A5 DST AMy=z ALeoh. 19

Hel oJA]o|A] Neod] DB AW = Area = E(=A]HZEA] =Z)9} Services = E
(IS, SA5=28)% LAste WFHEES FGAIH Neod] DB A=
RETURN ol o2t dAld g ui(@gdgy id, g4l o8, &4 5) 5
ZotQ(vcount) £02 10709 AP HEE DST A= A3ttt DST AMH+=
DST 2alo] wool, 2%, ZF U Neod] al™ DB Au]o] WA E A A}

of wre ALEAL ABO] Chat FW 2ALS AT

chatbot app DST server Neod) DB

u .
ser qUE‘SI’IOn

[ domain-slot-value ]

Neo

4
J Query stafemenr

Tourism information
knowledgebase

[ answer sentence ]

m

provide
tourist information

a9 42, Aled F AR AL ARRA Ao tieh #EEE ID AlE
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28 432 A5d WE FE AN #HEPa HmolA AEshe AR &
PREES Aloste S Uehd Zojot Xled ¥d AR d2 . 5, 27

smart tourism
chatbot app information system MySQL DB server

select
tourist destination

To

[ select DB using id ]
DB

Query Statemenr

[ tourist information ]

[ middle category ]

tourist information

—on info.
urist dest\nat\on in

10

tourist information

[ middlecategory]

Select
tourist attraction

[d
ol
=
w
Pal
olr
ogk

g FE A|AROA ARRAL Aol it §¥ Als

T3 44t RSP TR POl M spolN ALEAP Yst: AR oS
A5 Y Aula AAso] gWe MEsts stie Uepd sloln
44(a)of A AFERPE “debt M LRlANR” YASHA A5P Y AR AL



DST Mu{oA EHRl-55-
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o
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= 7hsalct

503 0 @

SHisd@ A ez

{"ht_id""™, "cart_count™™, "g_id":"", "hcnt_addr':"M|FEHAIR] = FFA] XS 5162
1865", "hent_vr":"™, "hent_remd_comt_thd":"Alete 2:&tdl2 5 8kmA| Ao Algte=20=2

Atgte 2/ a7t et "hent_user_type":"™, "hent_kml":"/raw//d3otetdl2 kml",
"hent_hed":"A01010200", "hent_op_time":"o YAFAIZF : 05:00~13:00, ..., o B2t SHAF :
14:30, ..., o Q&% : 281W¥ 181W; ... o AIFHARHAAE  http://bus.jeju.go.kr/",
"hent_tab™:™,"hent_scd™:™, "hent_remd_comt_fth":"73X]:0] &dt29] EXJO . sltatir
= Al 5S TAFEE 4 Qlth", "ht_hash_tag""#QS #717]/SAF #2 #A1AZH #=H0is)
#T H #SeHAE #ARE" "hent_remd_comt_fiv':"20JAtgH o] 24 o AR0]A] ...

J2EHES 5H= Zlo] £}, "hent_intro™™, "nickname":"Zone:ZgratAr=221 54",
"hent_tel :NULL, "text":", "hcnt_guide_name":", "hent_cost_jeju":"', "representFiled":"",
"count_search":"189779.0", "hcent_cost™™, "hent_guide":NULL,
"hent_inv_hent:"/dHdgit2 59 3A: . P& dTdEayz)",

"hent_sub_img""/A| 32 /e g o d /g megt 2 /g wag 2 /1 2 ps.....
/AIF G/t 3 /g met a2 /g mofd 2 /16 54 jpg”,
"hent_id":"LAg®oterdk 2" "hent_name":"Ad@oterdl 2" "hent_guide_tel":™,
"hent_remd_comt_sec':"Sut2 Aot 2] AR Ao A ... SHAFS U SAT FARE
7}=351}", "hent_coord_y":"126.619662", "hent_duration":"4A]7130&,9.6km",
"hent_coord_x":"33.384883","hent_ranking":"™', "hent_user_cost™:",
"hent_remd_comt":"A7):Stetal &3 A0] Muotedtg = | ¢ 4A]7F 3080]

A2 Q50 (EA St Ed)"

"hent_site":"http://www.jeju.go.kr/hallasan/info/info/realtime/course03.htm
"™ "hent_represent_cd":™ "hent_remd"™:","ht_youtube":"","idx":0}

1 46, W E AAo]LoflA GAEo] A5 Hd Fo= ATE=

, cnt_type

gt ggE wdFE fiojge d
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http://bus.jeju.go.kr/
http://www.jeju.go.kr/hallasan/info/info/realtime/course03.htm","cnt_type
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4WIH jo=z AB/dst =oQl-55%-3ollA a2 7IAl Y(named entity)2 7
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4.2.1 T3 E NER do]Al 7]dt

Aled W AR AMA 59 NER 25 ARgsto] Wgd7d e NER 292
Ngstr] YsliAM = 878 E NER HlolEAl A/do] Hesttt. & HoA= AN
S5 E shao] doju®lS o] 85te] NER 2% 7jihg 9Jsh sh=to] @ ofof
BB 7HAl B(named entity) Hlo|EAlZ A/deitt. #3AE ZiAl 8 GOl
A2 A37dst7] sl thaat 2ol £AE A4 HoJE & ARSI
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(2) DST dlo]EjAl9] djst 7

(3) e=gSAL AFIESAE 59 g, w2 ¥§l dA|E Ho]E

J

o LY
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(b) #37dE DST Ho]gAlof tistz The A4 HojE

Seongsan lichulbong Peak which is 180m above sea level erupted underwater in the ocean about 5000 years ago which makes it a very rare case among
the many craters in Jejudo Island. A scene in the movie Lee Chang-hos Baseball Team (directed by Lee Chang-ho) was filmed here. Though people used
to farm in the area it is now a natural habitat for 200 types of vegetation such as silvergrass vine Pseudosasa japonica and giant angelica as well as a
Seongsan lichulbong has long been considered one of the best scenic destinations in Korea.

It was designated a Natural Monument on July 19 2000. It was recognized for its outstanding landscape and geological value by UNESCO on July 2 2007
when it was added to the World Heritage List. And in October 2010 it was named a Global Geopark site. 1 hour before the sun rises and until the sun
Seongsan lichulbong also called Sunrise Peak is an archetypal tuff cone formed by hydrovolecanic eruptions upon a shallow seabed about 5 thousand
years ago. Situated on the eastern seaboard of Jeju Island and said to resemble a gigantic ancient castle this tuff cone is 182 meters high has a preserved
Seongsan llichulbong Tuff Cone was formed by Surtseyan-type hydrovolcanic activity upon a shallow seabed about 5000 years ago when the sea level
was same as the present (Sohn & Chough 1992, Sohn et al 2002). Most volcanic cones or oreums (Jeju dialect for volcanic cones) were formed by piles of
scoria cones which are created by Hawaiian eruptions or Strombolian eruptions. But Seongsan lichulbong Tuff Cone and a few other oreums on Jeju
Island were hydromagmatic volcanoes which were made by piles of volcanic ash the interaction of hot ascending magma and seawater or ground water.
Seongsan llchulbong Tuff Cone erupted in very moist and sticky conditions allowing a lot of water to permeate into the volcanic vent making the
diverse depositional features of a wet eruption. The wet hydrovolcanic activity continued until the end of the eruption. Consequently the tuff has a bowl-
like crater unfilled by scoria or lava. Except for the northwestern park the Seongsan lichulbong Tuff Cone forms a steep cliff because of the resultant
wave following its eruptions. Through these eruptions Seongsan lichulbong Tuff Cone shows a perfect cross section from the intracrater strata to the
marginal strata. Its diverse geological structures are considered to have great geological importance because they may be used to interpret not only the
past voleanic activity of the Seongsan llchulbong Tuff Cone but also eruptive and depositional processes of hydromagmatic volcanoes worldwide. There
The Seongsan llchulbong Tuff Cones flora is composed of 222 taxa. There are 6 rare plant species: a fern Crypsinus hastatus an orchid Neofinetia falcata
two parasitic plants Aeginetia indica and Orobanche coerulescens and two other herbaceous plants Arisaema heterophyllum and Glehnia littoralis.
Aeginetia indica in particular is considered an important plant in terms of plant distribution because in Korea it can be found only in Jeju Island in the
Seongsan lichulbong Tuff Cone rose 180 meters above sea level due to a magma flow under the sea over 5000 years ago. It was originally a separate
island but a build-up of sand and soil has connected it to the main island. A large crater formed by the hot lava mixing with cold ocean water is located
at the top of Seongsan lichulbong Tuff Cone. The crater is about 600 meters in diameter and 90 meters deep. It has been featured in films and was
Seongsan llichulbong is a tuff cone crater formed approximately 5000 years ago by a volcanic eruption underneath the sea. It rises steeply up to the
craters edge which is encircled by a ring of sharp jagged rocks that look like a crown. Because of the conditions present during its formation the crater is
The peaks Korean name Seongsan lichulbong encompasses its two most salient features, a seongsan is a hill in the shape of a castle and an ilchulbong
is a high point with a view of beautiful sunrises. Seongsan lichulbong is situated on Jejus eastern side and is said to have the best view of sunrise on the
island. It opens an hour before sunrise all year round and seeing dawn break from its peak is one of the most popular activities for visitors to Jeju.
Sunrise on Mew Years Day is particularly special - people gather at the peak to watch the first sunrise of the year together and its said that the first

() Fof TZPE 22 HolH
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E tour_class eng - B2
np HE

1100 Hillside Rest Area, A0O10000
Notice 1100, A010000

1112 Road, A070000

4.3 Incident, AQ

5.16 Road Forest Tunnel, AO70000
5.16 Road, AQ70000

9.81 Park, A030000

OK Equestrian Center, A040000

S0S Museum, A030000

Oreum lying down, A070000

Gama Oreum, A070000

Gamari black body, A050000

Gamari Well, AO50000

Gamari Haenyeo Olle, A050000
Gamari Haenyeo Olle, AO50000
Gamari haenggi number, A050000
Game Oreum, A070000

Family name ascending, Al

Gase Oreum, A070000

Gaffa Village Altar, A0S0

Gaffa Police Center, A050000
Gapado Green Barley Festival, AO500(
Gapado Green Barley Festival, AO500(
Gaksibau Parasitic Cone, AQ70000
Gutter Profit Gutter, AO50000
Persimmon rise, Al

Gangjeongcheon Amusement Park, A
Dog Bridge Falls, AO50000

Dog Poop Zoo, A040000

Gaeomjuri Koji, AO10000

TEs
Hoecheon-do

Jeju Nature
slash roa

Mt. Hanlla

Hwabuk 1-do
Hogeun-fang
Hacan-dMa 1S 1 &
Sunrise Coastall Ry
Haenyed Muselin Road ngpanak Trail
/ane: Trail

Yeongsil Trai
Hallim-ro Donnaeko Trail
Hannam-ri
hangyeongmyeon

Ha -dong

Summer
Autumn
Winter
Weekday

Morning
Water sleigh Afternoon
Surfboard

Motor boat
diving

atpral heritage

*ref_tourism_experie

z =

Production practice experience
i education

Sunflower
Ecotourism Herb

Food Tour
Educational Travel
ibition Fair Tour

Plum
Buckwheat flower

Family
Parents
Lover
Friend
TSlist

inG I

Free*Parking i
Paid*Parking lot
parking lot

13 48. W3 E NER do|HAl S #iet 7HAl o
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2ae matsto] AlRstol hato] EaE Eujol-22-3le AEEC BAAR

NER Go]EjAl 272 5t Zo] Al DA EAt= o]foj7ict.
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APRES Argslo] #ad e NER oo]EAl A4
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5t7] 98l BIO(begin, inside, outside) Ej7J 0 & TrSojXxict & =2oA &
+ ©ol @92 Bl Hiidog g7 E NER HloJgAls Adeth. 1Y 472

AARE eh=at Gof A flojE o] MES UEW Zlojtt.

4.2.1.2 WP E Al B(named entity) A

Az dolel2RE YR NER dlolElilg wEv] 9ish By DST =
o] EOQl-52-3kg vFOR JIH ¥ AE TECH B wgold Aod
AR AP 3 48zt 2k

7100 HEAEY #EA] ERIAERIEE B < 7R sl e =
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B 6. 4AWIH o2 ot= 1A yd A |

4W1H Tourism information named entity

Who | Travel commentator, Alone, Friend, Family, Child, Couple, Colleague, Pet(puppy, cat)

What | Dark tourism, Cultural tourism, Experiential tourism, Marine tourism, Wellness, etc.

When | Season(Spring, Summer, Autumn, Winter), Time(Weekdays, Weekends, Now, Morning,
Noon, Evening, Day, Night), Duration(Festival, Flower, Open time), etc.

Where | Tourist attractions, Tourism Information Classification Category(Large, Medium, Small),
Photo(Flowers, Sunrise/Sunset), Area(address), etc.

How |Climbing, Walking, Driving, Biking, Personal transportation, etc.

69 #FFE A B 7IRteR a4 fojEY w42 Bl EidsH] {9t
WEPE A § AMRSS Tt Y 48014 where A2 ® 29 69
where =HQI0|A Area(d <t F4)0 sigsty dF(F e 5%, Ak A
) WFAY 4 HolHE viEoR &, A, 5/H/5 Yoz FofHo. &
A 27 A2 & 69 where EURIS] WFAY Of, &, 2FFE 7IEY
WEAY APEA Z=lo] Foldet. =54 A2 # 69 what =019
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FHE Go oigt 2k, "Sea_B"& oY AP Y Aol oigt 2t “How_B”
how AMAL} BI7PgE APdol ot 2fdlS Lepdc

rr

_76_



2ol 2ed
DST 2 G0 Ef T M2

= IiH F Blo Ef
[

AI-Q.)(I. N I=lo! O[E 'U'I' l-%
tls“‘é,i NER Gl O] E{ 4l

Sk

Preprocess of

Tourism Information
and DST Source Data

Tourism Information
Named Entity BIO Tagging

Tourism Information
NER Dataset

for Intent Analysis

of User’s Question

Named Entity

Dictionaries

= HH 3
st dlolElAl S A%t AR g

Tourism Information

B

=5

g QlFe] FAQI SHEFAS 1966 H 108 122 HAEV|IEE
H1g25 2 setal Ho2s ndoz AHESE N9lon,
200291220 = UNESCO M2 2FX[Yo 2 SEL9CL
SHERALZ £0] 1,950m2] SFEALE R EILIEI0A 7HE 22 At
Z YIS Hos2 S5 MFE =452 S0 QXS
U HY = FX ﬂoj A shHE0 e =12 9 0|20 d
HIZ Z)IIE2 &= 22| 0|20|0 OtELCHR F Els
g 4= QlE | ’é!i ct,
shEtA HY e ek 54018 FE0F 22 Btgol HA|

A=l EH%Er HH=EE %3H HICHZ 2|0t LI7HEA Fhat

(=]

=
BeFe vty D2lge B

F_E

Ae

=

AL T
== T

24 152 ol BITH M ERY H S
= EES =0 ChA| Z1L{2] BICHO| 0|2 = &3

Iﬂ? g2 1524 THEl| BICHO M ZEo) S4t7tel Of
®, 252 S0t ChAl AALje] BiTHofl 0|2 = 23|k

= 22 1524 T2 BOto e SRS 422
CHA] L2l Btoto 0| 2= 2
B ZHtE B4R = =2t Yol BATCOL

YolE ZHE BHX = =22 20| BHTICL
to 2lofl Zo47|2f 7121 7[£0| HX|of got Th
7| 2Yo= ot MYs e LI et
fedgte Tm Zoy7|E0l 7|23t 7“4 AEg HEBCL
SEAE ShE[E RILIAOHAL 2

Lt T

to| Oj2

il =

at

o

ot23|

=

_|

fo
o
o
Tifn
9_

o
1o
T4
nx
_g_+

oot 0

rie mfo
H iy

T

10

0 ok ok o I:I}-ml:[zi
R g - | -
iy
=2

—

43 oz poopuopoopo
ljp oF ook ook

=
fr)

(a)

rok

BIO Ef 2

OO0O0OKOROOOOKOROOOQOOOOQOO

KOROOCKOROOOQOOQOOOOOOO

KOR_B KOR_JIKORBKORIQOOOOKOROOQOQOQOO
[ORORONONONO]

KOROKOR O O O O KOR_B KOR_IC KORO O O OKOR
000000000

KORBKORIOOOOOOOOOOOQOO

KORB KORJIKORIOOOOOOOOOOOOO

KORBKORIKORIOOOQOOOOOOODOOQOO

KOROOOQQOO
KORBKORIOOOOOO
KOROOOQOOQO

KOROCOOQOOOOOOOODOOOO
KORBKORIOOOOO

glolEfo] st BIO Ej7]

_77_



HRIEXN = ZEE 9 FLCL KOR CATB OO

EREX FL7HO{EA 27ta. KOROOQO

M7t M2 XX 7t Z2HES HeEs SHE 2otMa, OLCPBKOROQOOQOO

Ul X2 A 0ff CHe 0] 2 25tM 2. OKOROOQO

HR2X ot =22 2L KOROOQO

HREXE F=HEL O KOR O

HREX = £22 2UCH KORO O

SRR S FAE Y 2= 2Na KOROOQQO

HREX FaAE HFE HHZEA] QA Dde| g7LCH KOR O LCP_BLCPBLCPBLCPEB O

EA GRIZR FAE QTS OKORO

HRIZX = dM F o KOR Flow B QO O

ZEE S YAEXE FHELICL CATBOKOROQ
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where AMA LCP_B
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= A FLOW_B
when ARA When_B
who AMA Who_B
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o] tjete watste] WAEICH B =2o|A KoBERT NER 2o ofs) o

¥ NER dlojgjsloz Folslsg 4astn Asg Woketh & 88 Bugn
NER oolejslo] ofg @MY KoBERT NER 2o A58 AUue

(Precision), Ajd1&(Recall) F1 A4z UeH Zlolth. TOUR(ZA]), CAT(Z}t

Elara]), EXP(AId#Y), FLO(ZE), HOW, LOC(¥A]) WHEN, WHO= Ef1%= #H
Al HFEE JRA = 282 19307, 3684, 1839, 616, 357, 7875, 1432, 861

7foltt. g7 E KoBERT NER wHo] U=, Rdg, Fl Aape 47
0.985, 0.982, 0.9870]t}. 2 =FolA A¢tsts dF B4 Alsd HF AR
AASe NER 9 ALgsto] gy DST 9Ho] Sojol-2%-34L o5
gt
# 8. WEAE Al B B thet ds 87t

Named entity Precision Recall F1-score

TOUR 0.98 0.99 0.99 19307

TOUR | 0.96 0.98 0.97 7535

CAT 1.00 0.98 0.99 3684

EXP 0.99 0.98 0.99 1839

FLOW 0.99 1.00 0.99 616

HOW 1.00 0.98 0.99 357

LOC 0.99 1.00 1.00 7875

WHEN 0.99 1.00 1.00 1432

WHO 1.00 0.99 1.00 861
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© QA dloje] AlEAA B} GHe YuHoR HAE0lD HHAEL 7t

T =2« — —

e

oju]Ale} H|H @ FHolty. WP E QA HolHAlZ HAE QAo|Y, HoJEA
o AR, PY U YUe TPt THo2 FYUG. QA 2LL kP ¢
5t do]8 A|Eo]- SQuAD, TriviaQA, NewsQA 2 WikiQA7} = grgich
Stanford Question Answering Dataset(SQUAD)[72,73]= Wikipedia 7]A}=
Abgsto] Fetor A GHE QA BHS Wobsh] gt Q17] Qe wix|o}
3 glolg AMEo|t}. SQuAD 2.00]+= SQuADI1.19] 100,0007f A1} 50,000
Mool Hge 4 glv Awol 2R ot TriviaQA[74]0]= 650,00071
of ME-gw-57 E2lE 9 95000709 AE-Tw Ao Easlo] k.
NewsQA[75]%= 10,0007§7} E= CNN %A 7]x}9] 100,0007] o]Are] AlZ-t+
H Aoz Jridoltt. WikiQA[76]+= Bing #Hz] 204 ABEHY 3,047719] A
23} 29,258700] @Aro @ Ajolnt.

KorQuAD(Korean Question Answering Dataset)[77,78]= LG CNSofjA] &
#3F gr=o] MRC(ZIAI=SN) dlolejAloltt. KorQuAD 2.1 HoJE] ME=

47,957719] Wikipedia Z|Ato] oist 102,960 0=z et} & ANE+=
83,486/ 02 FE1 HIAE NEE= 10165802 /=t KorQuAD 2.1

o= HTML Bj2& &6l &A #2325 olsiE 4 Uv B F55= 2= 9l
t}. st=of ols BFZ7HKLUE)[79]= 871A] wAlE B7tg 4 Qe sh=o] A<l
o] x2](NLP) ®iix]ot= do]g{Alolty. KLUE MRC Hlo]E{Al2 KorQuAD H|o]
E{Alo] news_category ¥ 4AA P=F FIstty. KLUE MRC tHo]gjAle] =
A= Wikipedia, Acrofan, t=7dA|lduth. QA 222 U¥td o=z EM(Exact
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E]= SQuAD g|o]g MN|EOoJA]l answer_start @ E¥ HAE oL HAEHAE
oA B89 XS A7] Yol JSON FAlez AlgHt gaAd 5 QA &
dle BERTQ} $t=3% BERT(KoBERT) Z®o|tt. BERT 7|9F QA T2 X|Cj
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7t 2
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Aol =9 A=} ChatGPTE thEAol A4 QA zdlojct GPT U
Transformer?] T ZG goJoj& ALE3SHTHE9]. ChatGPTE A= Sh,
RLHF(Reinforcement Learning from  Human  Feedback)[80] &

PPO(Proximal Policy Optimization)[81] &1 2|58 AFE-SHC}
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"question": "Sra}ito] Ehab2 ="
"answers": |
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a
gyzol 5] 2o Gyas ofsgoHYen HIFYLY",

"answer_start": 110
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{

text”: "QAIE R, ofel SRR, AuorEe,
f2ol 57 59 wuEet ofsorEY Ry HIYTYR",

O

"answer_start”: 110
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"question_type": 1,
"is_impossible": false,
"guid": "klue-mrc-v1_train_20068"
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answers": |
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5.3 APdats NER 2elo] ot Aojsts

3
=

Mo
=2
>
rr

gr=ojet Fof HwFPE NER Hlo|EjAlS ARESHA] KoBERT-CRF
Dddof] tiet AojstsS 4odettt. & 9% h=olt gol ¥WEAHYE NER Ho]
EjAlo] thgt KoBERT-CRF =Ho] #F7gH NER 455 UERd Zlojty. &
9(a)= et=o] NER dloJEAlo] tigh ¥g7dE KoBERT-CRF NER 2o Ut
Efd Zlojth. gof 37 E NER HolHAlE o] &gt #d7¥ KoBERT-CRF
NER 2H9] 455 B7ish7] Hsll #ddE 2=l ©E 7HAl ¥ =2tH(label)
2 EngTour?t EngTour_ 2 2315t AA  GoJE oA EngTourg}
EngTour_l2 2= thojo] 4~ ZkzF 11 524719F 2,8927lo]th. EngTour 2}
Hlo] M ¢ (Precision), Ajgl&(Recall), F1 A= zF2F 0.97, 0.91, 0.930]11
EngTour_l 2f#o] Jalw xjdg, F1 A4t 0.85, 0.85 2 0.850]C}. sH=o]
NER = ZAiet go] EngTour | 29 ©of 47} EngTour 2p#9] o
SHET AojA st Aupt £A] k2 A 2ok o] EHE NER Hlo[EAlof
tieh ¥d7d & KoBERT-CRF &H9] jo]3 2 o AUE, Adds, F1 F4e
0.94, 0.89 ¥ 0.920]t}. tj2 =2 H4 AUE, A&

0.88 % 0.890|ct}. 715 Bt AYe, A&, Fl A4 7 9(b)b Zo] 0.94,
0.89 ¥ 0.920]t}.

# 9c)= T=ojet gol w|FPE NER GojgAlg o] &gt TWEAFYE
KoBERT-CRF NER =2H9] g5 F7I ZAyoltt. FU=, AMAE, Fl Aee=
KorTour =t#lofA 0.96, 0.95, 0.96, KorTour_l 2t#lofA 0.89, 0.97, 0.93,
EngTour 204 0.96, 0.93, 0.95, EngTour_l 2t#ofA 0.85, 0.87, 0.869]
Ch. gr=ojet Fof #FFHE NER djo]EfAlo] tiet KoBERT-CRF ZEIO] OJA]
o AUe, AAE, F12 0.93, 0.90 2 0.930|t}. mj=2=2 Hid HJUe, XA
&, F1 A4+ 095, 095 % 0.950|t}h. 75 Hat AEE, AdE, Fl Ao

747} 0.94, 0.92 2 0.940]c},
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# 9. WYAYE NER 229 %
(a) eF=ro] NER 222 d&

r
J5

Micro Macro Weighted

Avg Avg Avg
Precision 0.93 0.91 0.93
Recall 0.96 0.96 0.96
Fl-score 0.93 0.96 0.95

(b) g0 NER 2% ¥%&

Micro Macro Weighted

Avg Avg Avg
Precision 0.94 0.91 0.94
Recall 0.89 0.88 0.89
Fl-score 0.92 0.89 0.92

(c) gt=rojQ} go] NER Z¥ d&

Micro Macro Weighted

Avg Avg Avg
Precision 0.94 0.91 0.94
Recall 0.89 0.88 0.89
Fl-score 0.92 0.89 0.92

5.4 APHSts QA R0 et Holshs

QA Hlo]EjAl.e BERTQ} QAMSH &= Apgst 2 ol
gt=0o] MRC Ho|HAlZ H7istr] el APd b sh=rof BERT “H<I
KLUE BERT 7]¥ mlS sjursict, KLUE BERT 7|2 2wl 512710 2
N~ QYOR AT 4 AUk £

2|5t7] {sl 512 ESHT 2

£]9ic}. KoBigBird 222 BERTQ} 72+-e QA m@lo] opd 4096719 E2 A|H

£ QA RHZ Hrtste

EA QA YA 1 49 #WMZ A
U AIEHAE XYY 2 e QA BHo] A¢t
A2 AT 4 Q= sparse-attention TElojr}t. 2 =Fo]A= KoBigBird &
25 0]&3stod Abet HEAHE QA HlolEAlo HHess Bttt wEFE QA
dio]EjAlZ o] &35to KoBigBird W29 452 B7Iet 21, EM 4+ 96.85
A, Fl Ao 98.84502 YUEtHT QA 28 HI7IHE $88sks &< QA Hlo]

B MES ©8g Ayt
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o
o

2= 1 Llama 2 @& AE3E A5

og
r

SRS LI Espd s

2

ChatGPT, Bard(Gemini), Llama <9 o2 Aoj@Z(LLMs, Large
language models)2 AMAE Al(Generative Al)of &3tth 2 dojzdle

e SAE dolgMoR s

i

A

I

% AdojRF(PLMs)2 Suloluirzr
eI

Mol W2 VRS Z=TH82]. 20239 78 Meta® Llama 2 2@

b

7B, 13B, 70B 79| tj7f¥H 5 Z-=C}53]. OpenAl?] GPT 4 m=o] mf7ftH 4
27F BANEIAL QT GPT 3we 175090 7)o ojff4g Zrh. 20234
129 3709 729 Gemini 239 159 7Jo] )fi4S 2ech LLME A

% AR ABlAS Afdsh] 9s) 4URo2 ALg 7b53 Llama

g AR AIAED 2 7]1E0 Vi POI AR EY HAE o]
B, ¥ E NERZ QA Tlo]EA1S 7|¥to 2 Llama-2-7B9} Llama-2-13B
2dS  PEFT(Parameter-Efficient  Fine-Tuning)?}  LoRA(Low-Rank
Adaptation) ¥H[83]C. 2 fine-tuningstth. ® A.12 Fine-tuning sto|mu}ta}
0jelS Uerd Zolty. I3 A1 Llama-2 Z39] fine-tuningof] AFE% st
& tloE Mg LeRd Zolct,

H Al. Fine-tuning 3}o]mo}2ta] g

Configuration 7B 13B
Epochs 30 30
Batch Size 16 16
Dropout Rate 0.1 0.1
Learning Rate 2e-4 2e-4
LoRA Rank 64 64
LoRA Alpha 16 16
Training Precision | FP16 | FP16
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{"instruction":"PF2H4t MO EIEIZ O HE A5 A7 HE Y2{FME? " output’:"THEFA HEQIEIIZO| HE 49 A7H2
4A17E 3020/ Tl "https:"}

(vinstruction:" P24 AHICHEL ¥ 2 0] ST 91X H LEHFMR? " oupurrBHEH MHOIE 20 S AS MElotE
B2 BP0 A, S T, 2SO 0 QUL url hiips:')

{"instruction":" Ot 2} £+ M THOFEFEN2 O] LIO| = FHE YA FMH Q2 " "output":"SHetAt A FHOFEFEES O
8- 20T 24 8 ArRho 0 & RISk 2 T 2012 8- M S HOI Lk "url” htpo:"}
{"instruction":" Ot 2} £+ M THOFEFEN2 O] THI| A Q)X HE L2{FM Q2 ", "output:" St} g THOFEMEF2 O] [} I 4 = < T I
A F T2 EOH I 0ff RAC % " "url":"https:"}

{"instruction":"Pt2H{t MEHOfEFEL 2 Of| DFE Of U=X| LAFM 22 " output™:" P2 M Ehof Ehuk 2 of o 0] Sl

O} v ur]":"https:"}

LHO| & Bt A4

(a) Llama 2 22 fine-tuningS 2|3t ot=0 ol O 4!

{"instruction":"Can you tell me about the one-way travel time for the Seongpanak Trail? ","output":"The one-way travel time for
Seongpanak Trail is 4 hours and 30 minutes.","ur]":"https:"}

{"instruction":"Can you tell me about the location of the restrooms on the Seongpanak Trail? ","output":"Toilets on the Seengpanak
Trail are located at the Visitor Information Center of Seongpanak Trail, Sokbat Shelter, and Jindallaebat Shelter.","url":"https:"}
{"instruction":"Can you tell me about the difficulty level of Seongpanak Trail? "."output":"The difficulty level of Seongpanak Trail is as
follows: Visitor Information Center-easy-Sokbat Shelter-easy-Saraak Spring-medium-Jindallacbat Shelter-difficult-
Backnokdam.", ur]":"https:"}

{"instruction":"Can you tell me the location of the shelter on the Seongpanak Trail? "."output":"The shelters for Seongpanak Trail are at
Sokbat Shelter and Jindallaebat Shelter.","url":"https:"}

(b) Llama 2 2 & fine-tuningS 2|t Z 0 O] EH Al

I Al Llam 2 2% fine-tuningg ¢Jst d|o|EAl

I A2% Llama-2-13B 222 fine-tuningst ZEloA] AAJst S L}E}

Hozlolch oA A A Aol dheh ¥ Ayt Fes] LRl

fine-tuning @@ 9] text-generation ¥ ZAyt= BERT 7|¥Fe] QA T of ]
WSt QEEo] JuAocz =t &% Llama 2 QA NER ZH@2 et

fine-tuning@ £33 Ao|r}.

: Can you tell me about the one-way travel time for the Seongpanak Trail?

: The one-way travel time for Seongpanak Trail 1s 4 hours and 30 minutes,

ox A
I & Mo

: The one-way travel time for Seongpanak Trail is 4 hours and 30 minutes.

: Can you give me information on the trail to visit Backrokdam on Hallasan?
: The trail to explore Backnokdam on Hallasan is the Seongpanak Trail. You can climb Backrokdam on the Seongpanak Trail.

: There are two trails to explore Backnokdam on Hallasan, Seongpanak Trail and Gwaneumsa Trail.

o L0 A
1 r& Mo

: Can you tell me about the one-way travel time for Eorimok Trail?

: The one-way travel time for Eorimok Trail is 3 hours and 30 minutes.

o O A
& Mo

: Reference = The one-way travel time for Eorimok Trail is 3 hours.

2 A2. Llam-2-13B 228 fine-tuningst R &9 @ Ay}
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Development of Task-oriented intelligent tourism
chatbot system

Kang Hun-cheol
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Abstract

Intelligent tourism services should be able to easily and conveniently
provide personalized travel planner services and context-aware tour
guide services to tourists. In this paper, the task-oriented intelligent
tourism chatbot service is proposed to provide easy, convenient,
high-quality, intelligent tourism services to tourists. The intelligent
tourism service platform consists of the task-oriented intelligent
tourism chatbot system developed in this paper and the intelligent
tourism information system for the intelligent tourism app.
Task-oriented intelligent tourism chatbot service is provided to
tourists through a two-step process as follows. (1) The intelligent
tourism chatbot system identifies the intention of the user question
entered into the intelligent tourism app, searches the tourism
information knowledge base, (2) the intelligent tourism information
system searches for tourist information in MySQL DB using the tourist

information ID and provides it as an answer to the user.
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The task-oriented intelligent tourism chatbot system consists of Named
Entity Recognition (NER) server, Dialogue State Tracking (DST) server,
Question Answering (QA) server, Neo4] graph DB server, and tourism
information knowledgebase. In this paper, we propose an intelligent
tourism chatbot system with three configurations as follows. (1)
Chatbot system consisting of DST server and Neo4] DB server, (2)
chatbot system consisting of NER server, DST server, and Neo4] DB
server, (3) the QA chatbot system consisting of NER server, DST
server, and QA server. In the chatbot system consisting of the NER
server, DST server, and Neo4] DB server, the NER server extracts
named entities to identity the intent of the user's question, and the
DST server manages the dialogue state. In the MRC-based tourism
information QA chatbot system, the NER server and DST server
search the QA context from the tourism information knowledgebase,
and the QA server extracts answers from the context and provides
them to the user.

The task-oriented intelligent tourism chatbot system uses tourism
information NER, DST, and QA models that transfer learning the
pre-trained language models with tourism information datasets. In the
tourism information chatbot system using the DST server and Neo4]
server, the joint_goal_accuracy, turn_slot_accuracy, turn slot F1, and
calculation accuracy performance of the tourism information DST
model are 0.9533, 0.9982, 0.9927, and 0.9992, respectively. In the
tourism information chatbot system using the NER server, DST server,
and Neo4] server, the precision, recall, and F1 score performance of
the tourism information KoBERT NER model are 0.985, 0.982, and
0.987, respectively. In the tourism information chatbot system using
the NER server, DST server, and QA server, the performance of the

EM score and F1 score of the tourism information KoBigBird model on
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the tourism information QA dataset is 96.85 and 98.84.

In this paper, we also propose the conversational intelligent tourism
information chatbot system by fine-tuning Meta's Llama 2 using PEFT
and LoRA methods to develop the intelligent tourism service based on

generative Al with LLMs.
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