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Abstract Recently, research and development using various Artificial Intelligence (AI) technologies are
being conducted in the field of education. Among the Al in Education (AIEd), conversational agents
are not limited by time and space, and can learn more effectively by combining them with various
Al technologies such as voice recognition and translation. This paper conducted a trend analysis on
platforms that have a large number of users and used conversational agents for English learning
among commercialized application. Currently commercialized educational platforms using
conversational agent through trend analysis has several limitations and problems. To analyze specific
problems and limitations, a comparative experiment was conducted with the latest pre-trained
large-capacity dialogue model. Sensibleness and Specificity Average (SSA) human evaluation was
conducted to evaluate conversational human-likeness. Based on the experiment, this paper propose
the need for trained with large-capacity parameters dialogue models, educational data, and
information retrieval functions for effective English conversation learning.
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2 QT ]% 71&9] W] whe} ohefet AHdTt
of g QI E|IHE} Atsto] WAstal k. 11 F ws
A2 ‘ﬂ%‘;q% Aol Fa3t &5 £oF F spoltt
(11. 53], ZAE A2 A} o]F 2xzjelo] opd 2
2ol ghsgo] A-GH 1, SEAES AAREN B B2 A

71F=8ks AlTto] =o1d -’F‘%}Oﬂ A =i o] wiE
of AAAHA QIFA sl ATt w5 EFO] o
o Hop Skt

Artificial Intelligence in Education (AIEd)olzt
OlFA =L &8st ¥L-E 9u|sith AIEdE A A
o] A7, IAN4] 5 EATE et AFAT £
ofe} Agtsto] ¥rdstal Qlrt. AlEde= IA Al 7HA 9
gog & 4 glon, v FXIE ZAE thF7]
of At X5F FEHP AL" (T9), §HR3bE &
AE oF710 Aget i3ty FE P A4" (DBTS),
HE 23 ZAE ohe7]ol Aget geks AL
(ELE)Z Y= 4 tH2l

Asd FHYH AlA"H  (Intelligent Tutoring
System, ITS= 85 TA7H & Hod A4 1x& 7
= 2opof| tisl atHQl S s IYE Alget
o ITSs 59389 REPS Slsf 2 29
(Pedagogical Model), =<9 =29 (Domain
Model), 54 29 (Learner Model)2.2 A=t}
e BEL W 52 WA Bl B S 9%
ndg AL, gEHQ oEE LMS (Learning
Management System)¥} Z2 SH&5Te|A|AH 0] Q)
o 35 Uieé= W’é‘-oi o A4 BdEH AMEEE

Tl ®Hle] o2& FoekES ARSI AFEFEQD,
AIE &89 =k (Drill Down) A|AES -85
2] (KnowRe)27} it eh5AF Hdo] thEAQ] A
A2 HAATOIA gt 4eAgS Sdle}]
A&l 9= oy 28 AZ9] HEJE HY EY (Active
Learning Forum)°] Q}

ti5tE FH3 AlAH (Dialogue-Based Tutoring
System, DBTS) ITSollA] 2 H Fei= o5ty ofof
HE 32 Dialogue Systemo|2t1l Ed&= AES &

8o} WSS 3149 Y5z FolAitk DBTSO

1) https://www.riiid.co/

2) https://www.knowre.com/

AHgEE dEtg odoldEs Aol AY V& F
NLU (Natural Language Understanding)® NLG
(Natural Language Generation) 7|&<& 7|9o&
Stk SEAPE 2olu T YEsto], tieky oo|HE
7} o] & QlAIsto] eh5AH] olsi=E ZAAst, sHE
0] _9_7H15L9_ 1414‘5‘]— /\ OU:_ ﬂtﬂﬂ% Zﬂ‘é‘ol‘ﬂ]’} EHi\_
o] A4 gHS SIATH2L.

SeSAIAE (Exploratory Learning Environment,
ELE)}Z AoiA Sl TAE sk A8 TEx ¥,
kAt ARE o 29E HIE F7] SR Asak
HEWS AFote AlAEE YA ELEE &-8%
H#HQ AlEd 71&€2+ B9 2% (Grammar Error
Correction, GEC)¥} =%% £¢ A=24 (Automated
Essay Scoring, AES) S°] QItt.
83t W5 (AIEd) A H3Hy FE=
AARRE o3t 22 E45 Adoh AR A58
52 YRH o g wAloA o] FojA Alg7He] Ao

AsAeE &

U&= kol AIRdQ} A3t tisly o]]o] % gash
oJefet AoRE WA kil AHREA SR WAL 4 3k

=R AAALDE g} QlEH oA} Q‘ 3&
7S A FEE AIEdE 73 4= Stk STT (Speech
-to-text) @ TTS (Text-to-speech) 7]&1} tj3lsy
O]]O]X*E ZAgtold AA Al diglel= =3 4 d

< AT 4= 2, GECY Aot e5AoA 2

_T'_]_‘:_
Yoo

Aol 2 B4 WL AFT S ArHBAL oleid
HoKY Rl S5 48, A2 ojohy ofoldE
9} 9lo] Si%s0] AYT LG EAFo| 245\ ek

SEARE, @A AFAE 7]%% 1T o, AIEdE
flsto] 2ty ofoldE
& ZEsl7]ol= o7 oA 4% A, 7
A% tj3lkg oo]HESS A4 Hlo]Ao] 50
o[E|7} Y= FofoF star, £ o] &2 AgHE =H|
lofgt AEd £ Sl E—Zﬂﬂo] Aok ETE
Chit—chat 4 T2 H|EHY gt AAFoR £
£ oF =HQl tigt AAFS dEHl HEAY
(persona)«] 5=, A7) 7199 A= oo 3 of
g}=o] 18ER E5l= A, "I don't know"e &
AHo|7] A2 G Z o= EAA, 181 & F4
of #af olofr|g AL G AR 4R Zol= T
AXE ZFRS,6]. o] et A wizofl, AA7IA
3ty o|HEE <19 k5 = oz A&

_,] EX—]

& E0E2
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oh= diE olgo] A7

B2 =2 QABAE &8st WS (AlRd) 5 st
3 oo|HET} &EH Fof S EHE T BAS
AP}, 7|12 188 SHE| 3l 03—7%% e
(Large-scale) Hi3}y ofo]dE 2dETLO] H|w A
o] ZAstA] ot H =Fe gro 2ol we-g ZYE
o] ¥Rt AAE 5l Yol n SHEY of83F oist
zdof digt FH Brhe FYstglt. oS vigoz ¢
A o5ty ofo]HES AR Yol WE-§ ZE of
o AR EAEE EA5t, ol wE JfARRES
Hgo 2 29 5}y oo|HEE &85 Fof w5
EAE Nl digh &8 ek ARt

|=J

2.

ri

A7

[

2.1 CH3IH Of|0|ME (Conversational Agent)

ti2lg ofo]dEE HiskE oto] QI AHFE Y
BEAEE ARH O R 7HsSHA ol=tl, 7MY HIA =
Z NEYACIHCERE AREF 344 Ee HAE
dgs AA2EA olsfsta Aot SEE 5 Ue
7leS EERH © UolrbA ZiIslel 2HE e
2ty oo Eo] et Rt AEo] XY Folth.
A7} AFE Y] i3t A|A”FR FA F F7Y /3
o g g

QE =9l A5} A)AH]l (Open-domain dialogue
system)@} EjAT 7]8F gis} A]AH] (Task-oriented
dialogue system) Hjs} A|Aglolth EASH B4 S 4
QFafioF sh= HAA 7|5 ti3t AlAF I g oF &
Q1 o5t AlAER A (Chatbot)dk Zo] QI7ko] T
otz 2 AY AAAEA AHAL ti3} (Chit-chat)E
gfjof it

[BllAl= 719 Chit-chat ZEE59 EAMES
o] digol IAY, FAAAYHL LA FolA] &
2 g@¥Z ok 59 EAAESC] Attt A3
ES [0]oAe HRES AR SFZ 9H7F gAY,
A5 4 A1, HEaurt BEEsiral Bt

olof] 9] o =H¢l ths} AAH] (Chit-chat
FH24U (Persona)?t 2 Hof THFC}. jEHo®
24 i3}t dlo]EAl (PERSONA-CHAT)[8]] 1t
Solflth HEAUE B3R tislke F 3R] o,
A, 715, #nl T AJAPETE G Aol AlA

glof| Fojg 79l EA A welE YA sh=
tjzlolct. AREZ} HE2AU ARE JHAA PoBH,
B} A4 QL AAAHE gl & 4 A =itk

PlolAE 54, A4 59 orFst st A4 2
ot o TujQl tfs} AlARIQl Edlitiyo] jatE|Qict.
o]A9] iz} ndEo] gtetulg £E HEl= Ao 23
< ohY, EdEE2 t83F (Large-scale) THet|
gk ol Al tist A2 & 53 5 Qe

golElS 28 LY H5S 7HAdstit

2.2 TH3H OIOIHE It 1 o7
A 54 W B2, ol B o

o 71 A e G BT o] YSick
Ao} AL oj3ld, By 193 27, 4], 2]
% 9l 491 9l edgo]

2719 47149 ok £
R, A /5% EVY 248 24 ols
AEE B SHEAEL odo] A8-S B AR of
Yot Az et A9 SmE 0L - S

[01o] W29 e S 4%t 57 Hoi
Sol v e okl 9% 4 W HertL ¥
of Aol 9lof ShgolAlY Aol ol dhsf =
A AR, et 22 Aol BRSE 949 o
42 9 9t 7 S del gk 3A)
S At datele A Rt fake o s

i

o1 7tk B4 B Alshd BAste g ke U
= 2 9lom A H& Al8sta] YL E7)91 917

ol

J—&l 7Fsoteh. YA & AAR Su|=eH, oA
525 B0 T2 ool shsat ookl /o #E o5
o] 7ks ottt mpAEo 2 K5 AMESHH ShEAtY] £
QFet A7 Q7o tigh AntAQl mEwo] 7HEsitt
(11] AtollA= SR Jdat Dopr| £=8 =
571 9fsff TTS 7152 Z3 ROBOSEM (WS-8 A
H|A 233 LS, TTS AHE o 7o we ke
I = e o e e e s
ROBOSEM9| TTS 7|52 ARt Fof Holr] st
U el aaE e HHTth
[12]= th3Hg ollo]dEetY] AHHS &5 &
Tpotstr] Qlaf AbE Hak ARE Fofl gof B AlE
At AP A B7F 24 A gisk oflo]d
o g ARgo] e go] 9 5 A
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Cake Duolingo Andy
Translate this sentence Oy (o
Spencer g
g o o e s ol cu agus cat How are you? o)
a dog and cat
1 was happy with the hotek That's great! | am happy for you&y )
what are you doing?
| was happy about my grades in | was doing some exercises. | always feel o)
school. pig a girl sleepy and sad without physical activity.
boy
What are you doing? o)
° You are correct q 0 Isee w9
Mondly Speak Now
) Efoﬁ"?oming' @ Have we met before?
. 22| Hojl gt Ho| UE?
2\ can you give me directions?
ZEES T USNA?
3 You dropped someghing here.
0{7] 9 E2|1 7HM0iR.
Fig. 1. The design and layout of AIEd platforms using conversational agent
3. =k O0|IHE 7|4 wsE SHE S 3.1 Cake
: Aol (Cakele 4 2dl= 7uke] o] ks 2
71&9 Jof ws¥ FHHE AR A2 UEE oo =T e =

g oIk S IR TV Skt 2219, 93
g 149 A fojuEol Agshe tr Hug G4

o S5 Ut SHEH0R Sed Jols 44 4
y olwo] Ashe gol Eaole Aoldgol EAw.
G B 4 SITHIZL W8 Aol pug g < re RIS 96w SRES 94 ol

oftE Alexa &2 -2 Assistant®} T2 A&
A1 Ao| gt BE4o] & o|Hth o]gt H

o 23 Gk AR AR FHE B

4

B0 §8ITIL), Fo] LG Dol Agabrle] Lo ATETTE 9O B AL TV RL1d, B

=

3 s B4 H2E S ud o Slth Eoh STTS
= AZE QGH13] wEbA Gof we EHof Al
Jsol it ool mas TTSS Abgdto] A4 Qofulzt whgo] njatalg B
H L2 o0 /n(]._g__—éj_ﬂ TS og _E_E}]\]E %‘Oﬂjﬂ OI%Z]' 7]"8]'7%]’]' }%]_Z:" ‘Q‘,‘:’,g %Oﬂij—t&/ﬂ ﬁsg —EE]. ‘)l\" /OJ\E]'

=

N oo o1t chole Fig. 17} o] A20] &2 Wz QA% 44 st
B, o] e gie) s ool e} 4
o Qe s S5 BAS A she 7ol ohd ol Folzl WES e Wee

BRI, ol BY A4 A7E BAREE

st EAE,
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3.2 Duolingo

F233 (Duolingo)= 74 917] Q& Ao 5
B ﬁ%‘i% F stuolth. 7= 307 ol4de]
o] & l"doh;} 2020 o]Hof UF Aofof o
o AE 7] S A YPSFIA W, Y 715 A AHA)
goict. Fo.7Y 71 & E4L AU 84} i
7lute] ol SEAEY] B A4 57| Hoig
918} AYst AL AgATHIEL

AYst ek gk gol olFH: o WS
B shedel wEstE 520 S (F)E Azl
7 9] Fe geld o dust R Bse 7l
W4 ook B2 oF S H4E gol e
£ thl AL B S gasfol ditt. STTe}
TTSE 53 92 o5, GECE 53 24 okt 5§ 9%
As= &3l Zot7l, 7], 271 2 7] g5 7I5te.

”J *—1‘4 olnt T2 A% 7Ive] sk 5 EH

St
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Andy Gl 8% 22 o]
¥ Qolch. o] Hxe o
BHOR MZe Hol 4L, B Hea Qo]
3% AU AU 53, FHAEL 44 chgtolA
%ol 2 AGIORA Qo] sho] Hsstct. oS &
A2 QIRE FIAL, B4 SHo] B olor]S 1t
O Fol B2E & 4 Utk E, o] e
479 E2S & 4 itk SRS Andy AR
oo, ojay, nl& 193 fvig 2L TR 24 &
2% 4 Uk ol2A M P W £ U e
AW Fol, AYS Fol 2ol 4 THsH,
olo] S To] St} B S2 EFITE Tl
B2 Aol Aol Toleh to] £2 U
AT AE ot Y0 AAE A I

|

£

b

dupt s HolE ShEFEAl 471419 H= (Very
Bad, Explain, Easy, Ok)Z H7}5l= 4]0 2 &S
ettt £ otE2 AP ShEE Yot EHle
Aeishd HiRo] s EHol| ol A= FYstaL, o]+
9 HAEE Ayt 79 HAEE 4

FOJA| AL S5 A= o2 7f9] B Fof shte] e
Aese H}Qi B|AET}F XFH) S 9R o=

tho] sk&y} B sk Auly} thold 3.2 glo|gHo]
2l XWFM EolAY ey 5A80R AN,
AT, Andy AL Thedt e AR Adet

sigAtete] o)A tia} 7|2g ARsHA Hetw 7
20 st Aol el g Eeohs 22 gl
g% alcm. Ee A8 AR olafelA] R ]
22 “Got it"3 22 e ol F3hA 34 <l
1ee % She AL AW 5 A8 9
g claket e A4S Aol ohuel, Haa
FAG AFgsto] thshs APt ol AHgAe P
35 oFA] &oto] B EEAQl Ao TGS 2T 4
et Andye FURHEHY dist P4e ¥ 9L

AdH o 2 ekt S AR Foke 54Y

- T

3.4 Mondly

Mondly= AAZCcRE & 4HA o] g5 A =
stolet. of A2 Rlo] Shgof BRe HEAoR AR
3to] 712 o] sismrt wuta el sigo] 7Rssitt, thE
PET wTIA R, Mondly: ¥HEAQl tho] Sh%a}
A FlEg B8 sk S AFA Mondly
2 33719] T} Adole AYst, Tolo Bgsls
Fo] A7) golsl $4do] el Ao) isali, &
91 7152 Asto] wgol osf syt gk,
B3, Aoy gAg FESE At 2 YA

AU 715 o] g5 &5 A&A< Ao &
50| 7Fssltt. ©@o] a3 A% 9 @olE 4T
A5 =HE AEE fuwoz AFith

Mondly= th=3 22 @A™E Ad} Fig. 1%
Zo] ARFEZ U3t oy G 5= Qe Y=ol

WL ke 1L S U= Yoe uw Aok
Aejol A@Hol] o] skt st FA dhat
she 2ol oy, thep Ed0] Hi9) sist] ofel

& o] EARI.
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3.5 Speak Now

AL (Speak Now)E Q3415 oHFEE ARSSH
ol oo} a4 919 298 Aolch SR Pshe
2] opilelg Rz Aol S5 4 ok
ATI9E 718 B, o) HolA & 27 5 rharet
S FOR S g AT Y, TE
gol shs EAFH 2 A dig 7152 AlSdTh
ORI B BAS ERel el I8 HUY
7l6= AYste], AAE dojul} 3jgtsl= &
ERL O 48 SREEN RV R WAl Hol

A3}90] cla} AT A Aot 4 st
e ERI A g 715 s o2

715} 54 2700] Bl vjakei] L0 AP ok
At B719] 9ol AHgAF G Qxtet ol A

2 Yot AR Hoh= oHE A i E it
A QA BHESh B2 A0 #et tidk= “Let's
talk about ~” &2 “T would like to speak ~"2} Z0]
Aol s o0& tiskE AsfoF et & il 1%
A oH A&siA s B o g Welr|E 8%t
A7t tiake = = FA7E FoiA Qlo, A4 Ho]
20 AFEA s FAE st thE FAE BA
2 AgsAY e FAE 9T AL a3 B3,
gt et og A7) 719 &4 EAE ol Higt
7185 BHgdolA] Zot= 2A1%0] AUt

3 diglol A= S A x| A] dex|ofof
StOE Fig. 13} Zo] Algte gkt 7hsstct. whatA
SEAE Yok B ohA| okl 22 Hspt 7
ottt &, A tiatet A4 dist 7l B FET
gty ofo]HE Tt fq_’ N& B 2IHQ g5t
Aol E7Fs st

4. A3 gl

CAIS 9 AIBIZT}

==

B2 =52 9o B4 A28 s} (Chit-chat)
7t 7hset 88 EPEY QEZ A4 FE A
oE T tist 2o dis) &9 B} (Human
Evaluation)2 X353t

4.1 Hlo[E{A
4¥S 93 Holel2 gt Jeie] M =Y S5

H S $J8] [17]91A A|FE MTB #lx|uka glojeAl
< A& MTB HolElAS 1,477702] that &9
oF FA=o] 91, 7t FHe 1~37]9] st HE ®
ghetct E3h AT Qe HEAUE Brke] Yl
‘Do you like cats?’ ¥ Z2 H2AUE & W3t
23} Fo] oot & o] AFS sl 1,477719] st
o FollA 30709 distE A9 &5t AF dlo|
EJMlO R A8t

E =E2 AES g va BEe bk oflojd
£ Eglsto] AdHog sy} /st 18 EHE
ndy, AHU9-9} ti83F AP S5 st ZEQl
Ao R 2.0& A oz HAHstart.
Aol3, Mondly: tisHs ofo]dES] FefE et
Wi QAeE, Al o2 St Yok diskes dE
oto] tisie 4= gltk. o]9k 22 o|f=E Andy?t &Y
U5 2 9 A¥ ddo R A5t Andy= 71
2H0 7 AR PR o] o|FojZict Y dFP o
2 3a% 9, @0l EolEAY, A2 Hsit
7Fssttt. il—’%”w«] = ‘l’rﬁx}oﬂﬂl A5 st 7]
EdEE 2.02 EAEE 1.0 AT 2 Tl
st Alaglez 20219 7€) A=A (18,191
7|& EdEE 1.02 37, A4 59 kst gigh A7
o] %S Aoz At Aol EFHRE 1.0
&% (Large-scale) T2tu|EE 233t 8t ofye}
AR gist 248 & S5 T 5 A volHAS &

0|49 i3} BaEs TAS shA, 419 AR
HgsHA o= tiskE stk Aol 71& 2del
AR 1.0014 GPT-3[2019] Q] EAHCRE
x_' Q‘ EdER 2.0 o2 AlAo 24 d8E o
= sasln OlE]Yo] 9l ARE AN Al A
Hof & } A3t 7hssttt. ol 71E gt mdyt 7}
A 2 ZojFo|t}, E3t FaeE AAS &5 Wizard
of the Internet (Wizlnt) Blo|E]A[18]3} Multi-Session
Chat (MSC) ©lo]EA[19]& AF&3t Zo] EAo|rt.
Wizlnt H|oJBALZ ARGALS] QIEIUl AM o] &
o AnE gHo R AAdsh] s AREESIAL, MSC
tlolHAlS ths Ao T/ thstollA AEA LA

=
=
p=k
=

ﬁ
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H A4E 471 7190] ARl ol gHoR A4t
7] $18) AREH AT o]2igt Elo|EAY ARgO 7 Fof
A H2aug AR fomA el FE 44 dat
7F Rt digke 9T 4 A, AR ide =46t
of 21 Azt 7470l Qloje AALYA olofR|= Hist
2/g0] 7hsalt.

4.3 AErixfel
7129 W Aol et AH13-1521152
BE A o8 A sk gt meETe] HHHQ
B3 Ago] o]0l X gkt sty ofo]HEo] o
3 B71E AYshe Zo] AR olFL22), BAE 9
3t olEAl 753 H A 740 ofelLo) 97w
olc}. E3t A-83tE WS BB AgH Tzt of
OJHEE F/E QE AA7} ofy7]o ZHZQ1 F7}

7} ol
B =00 A o3} mditel w
) st mde] ot 7 BHE 5 - uz A
PRt BT AEE B LG SRE] A
2e) omlzwr Txﬂﬁ < -1% a—m ol Hpe

2.0E BTE ﬁﬂg "ﬂiﬂr nd % Andy, 2ZU9-E 4
3 Ao s MAsch 3 W BRS 98 [17]
oA A= SSA (Sensibleness and Specificity
Average) B7} A H9} oS 283t FH Hrio}l s}
3 B71E &3 dde AFAH.

4.4 TIIKE

SSA 7} A EE 20209 1Y€ 72 B UoA TE
St 5}y o]o]ME Meenall71°1A ARS-H & 7t
W 2o}, SSA 7t A HE o] ARAY gigked
4 U=A (Human-like)E B71ob7] gk A #olch
71E9] A4 HlolA 22 3 7|9t (Rule-based)?]
A 2E9] grpAo] oA 1 QE Q] AR
el AFEAE sk 4= XS B7RE 4 Qi o
S8 o] AA At distohs 7S shsANA
Asotd BpAQl 3|3} shko] 7hsorof & =
SSA 7t ARE AMESHYTH

SSA W7} A AR oY & Edo dishA
A9 gHo] "ol HE=A (Sensibleness)?t A4
(Specificity)Q1X1E H7I3t}. A2 2 Z Sensibleness:=

SHo] HAFoR o] H=4], =& o= o] E=X4|,
Y= 2 dgst=AE B7IRIth SHAJEE, Sensi
bleness= @A Z “T don't know' 2} Zo] A|F3kaL
FAHOIA] Z3t ol &2 47 Fold & Qloh
olgt EAIEE 7hAst7] Hall Specificityx Sensible
ness’t 12 B7FE| S o, o] 9HA SE5] A4
ol tj&elA] oJBE WISt} I E &, Sensibleness
9} Specificity A& % 0 E+= 19 3 24T Sen
sibleness7} 022 7} Specificity 2 022 A
et

SSA 7} WL A2 7} (Static Evaluation)2}
d3+8 ¥7} (Interactive Evaluation)® EFEch A
A grigt oy i3t @S H|wohr| oAl st
S5 tistol] et @S SSA B7F A RHE B7ol=
HHEIY # =2 44 71 Y& AFE MTB
(Mini-Turing Benchmark)[17] Glo]€AIE 7} §
o[HAl o & ARESIGITL, 379 B7MALE /sl Ad=
35t AA Hrl= 22 go|gAlo g oy a2
B 5l7|o= Agkel 4= QQA|uk, A H7) dlo]gAlo]
of @A =0 U=Alol wet HaFd & Utk wEhA
ety g7F E3t Zo] o] Aof gttt tiaty Bkt
gafizl thst Aol ofye}, B7EAE AA| tish B
tialstA SSA H7hE st oIt 2 =22
ZF AR A2l sl X4 63] o] tislete s 8%
FOom(AHEAL U3} 33, AR AIAH 33), HFHoRE
10709] tis} AlAol disf dads X3PsHict.

45 &g 21t

451 %4 24
B =52 44 37 fI5) SsAll7] B7F A #

HENA AR MTB ®IAWEE glo]EAl 5 307HE
o] FEs5to] AHe Mt

A& 7o) A9 ZAi= Fig 23 72ttt 2E HUt
oA EdHR0] & $AE Hojer SR

2.0 2= AndyQ} ATUS &0 7 WriEQich AL
-2l % MTB dlo]EAlo] tisf SpeCIfICItY e
7b 0ol 77k 7t U Zg g9 o A
oty 7kl A A3h= Fig. 33 2o H4 57kt
H|5H E2E 2ol diFEe] BrlolA w2 s
HolZQoh FU5HA Sensibleness H7ollA A%t
7t oa B2 AeE Btk SSA 7t AR 7]
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o7 AR, AYUL, Andy «OF BrtEch
2 g7lo] 1o} AndyS AU BE G4E A5
Hoj3ql

mr ox M

Andy [ Speak Now [l BlenderBot
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Sensibleness Specificity

Fig. 2. Results of static human evaluation

Andy [ SpeakNow [ BlenderBot
1.00
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Fig. 3. Results of interactive human evaluation

2 =52 9o g EHE FANY A
HA4517] 9l Ad AE Bl R A oF B4
sttt 44 F Ao Bt Ayt Table 12+
Fig. 43} Zt}.

Table 1= % B7lo] tiet A4 QF &4 ojAJolct.
BlenderBoto] FoiXl EWo] 9 tigstRa, e
E3F A Fo)al geksltt, AndyS] 4%, “Interesting”
olgt= o] EWo] AAg SEY & AUAT, A
Aol AL HeotA| gt} AWEQ9] AL ol §H
o] Zdof] THAY LA o] #] At %‘Lﬁl‘:ﬂ%—’] A=
o1zl o] dfs] Adsta FA|HeE SR

B4 H7o] itk A4 oF Ao E AHE Andy
o ATuU9-9] ZAHL thZ} 2tk A4 H|o]AofA
Hlold digts d8T A9, ol AdskA] 13k &
HE BASHAY EHo] FHstelge A 2R £

gt RS A 591, 28U 48 Add F
ARt g T 5 A=S AN g2l ot
FA7F 2k MTB glojejAle] tisf Fig. 23 2ol of
G 92 FeE BAF oA EdERY 49 o
2] ek Aol disf 2ol 2dstal A1 o
B sk

Table 1. Example of generated response given the
context in the MTB benchmark dataset.

Context: Have you ever tried a mechanical keyboard?
Andy: Interesting
Speak Now: Thanks. Have a nice day.

| have, but I'm not very good at it. It's hard

BlenderBot:
for me to press the keys correctly.

Fig. 4= tiakg B71o] theh 224 o5 £ of|AJo|c}.
Andy®] 735 T3] tigo] ARGAF Aol A HsiA|t,
FAHo| A= F5tet. Fig. 4914 “Nice.” 52 “Oh,
It's good to hear that."¥} o] A Ho]x] &gt &
W ote 252 AHE & Uk a9 33t 9]'1:1
M= olet 2 SFHEY AES ZF6HAY
&3 Zo] LAAY FHS B shEA H]"o_e‘
Lofjof gttt ERE Andy= SHEAF A "415 4l
olsi7t oFtt. Andyw Fol ©lAM 7l5S Ass
A9t “Do you know the meaning of ‘Good?” A&

o] “Good™] 0}‘4 ‘ISR AAlS) st FA]of|A] o
A ojEFg Hrh

ATU-R-9] 7 A 4] Hjo] Ao A] Hlojd Az
e T5AHY] Y Algets EAIFC] EAgth
Fig. 45 AEH tjF& Ho] T Hdsta +
Aotk stATE, ApAs] AwEH RE AR I
2 AEZ 236kl itk ol= AFHEAMAl Aol g9
7Fedt FAE tgkE fEsk= Zolth &, ojd 3
o] YT S BAste 20| ofbd mlE] AR
o A¢H 9 23t Fig 49 AFUS-E 4l
HW, “Do you like your boss?’#+= A& “No
Do you know Leonardo DiCaprio”®} Zo| Z|4] |
o|AoA Hojdt AEZ 9dY 51, ‘:JTOM] ol #
RO E grsto] Abdo) AAH 9= ST o]
2A i3k Algtsto] sl B7tolA= %';‘L— =t
TS o= QI Theet YElo] =okE A F7td

Ae 92 J4E oot B3, ol 75&

m{m

; r]o Jo m
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Andy Speak Now

BlenderBot

SpeakNow: Hey dude, did you sleep
well last night?

BlenderBot : Where are you from?

Human: | came from Korea.

SpeakNow : Do you like your Boss?

Human: | did sleep well.

Human: Are you interested in
saving the earth?

BlenderBot: Yes, | am very interested
in global warming. | think
we need to do something about it.

Human: No, Do you know

Human: Yes.

SpeakNow : | understand you | think

most people do. Are you satisfied

your job?

Human: What is the meaning
of "Good”?.

Leonardo DiCaprio?

Human: No, What is the
meaning of “Good”?.

L] SpeakNow : I'm Okay.

Human: Do you know
Leonardo DiCaprio?

BlenderBot: He is an American actor,
director, and screenwriter. He was
born in 1974.

Human: Do you know the
meaning of “Good”?.

BlenderBot: Yes, | do. Good is a state of
being content and content
with one's life.

Fig. 4. Interactive examples multi-turn dialogue generation. Conversational agent are Andy, Speak Now,

and Blenderbot

A QF5HA] %ol “No, What is the meaning of
‘Good'?" AZol| AH=E FHsHA] Fohe Has A
E &tk

Andy®t AZUpe-et tixg o8 B2 Tk
Jof gt Qlalo] Hojubal g EJE A HolTt.
tjEo], B2 Tojuf FHo|| tisf o]& Qe HA
S 59 22 At Fig 45 AHEH “Where
are you from?’°olgt= AR ‘Do you know
Leonardo DiCaprio?’9} Z2 FAo|A "lojutal, 4]
4] wo| Ao ZFEA] A2 AES T A, oE UH
U ANS 59 §¥E Bdctke 5 ot Aol o
o AHeke S 4= AUt ESE, ol AN 755t
t} Andy®t I2F O F “Yes, I do. ~"9} Zo] gH S
Aot ©ol] g AARIY. B 2E S
< Heto] A 8t ofygt A Folth. o]= Fof
313} SEAA SHE ekl 57 FoE AES

w0 S0l R e,

SEA At ZAIE A Hish oFeh 2ol
A o8 diet 2dl EdE R v nE S8 A
S ARbetH.

T e SRB BAY
23t 2k AR A4 Ho2

A5, Eoll 4Eg 5 A

2 HAEE A

E
oA Blold e

TFAHolA] X3t gRHS AT S4Bt EHe
RB/goHA Fotal, el gt EElt). ojet gt
Aoz Q18] Mondlyet &o] Algtd AT k54
oA 8-stAY, 2ZL-p-ef o] gHo] 7kt A2
off HsiAet ALshM AES 272t olFA Atd
et A2 ShEAtelA Bk HE2 HiokE kA X5t
of ez Agae tiofo] visf Fviet 5717k 4
&% o509 ZE&S AaAd ol 29EE 2 =
T2 Heky oeldEF 284 ws EEC] His o
=3 2ol A ARt

5.1 LIEY AlHels 23

ShaAt Aol digt 42 olsiel A dstal 7414
SHEHE A AdiMe d8Fe] mEER Sy
H it o] ARgo] Fasitt. A2 FA0A dn
HYRo] 71E J8ete us EREES 4ol o
14 o] 75319 Higte] FAIE AdotAL Tof
AT 2 AR 7ee AdE 28T 4 U
E/E RS A, 71 A ARG mEn|E 278
19 shadt 2ot 7|& Axe] 4 F7E A
FZ o SR bzt 7 g Aol =R
A 2 HiekE A F3aRs), o
HE Wl 72 ols7t 7Fsstal FAIARl o
A = oo 29ug, dA] 8ok 15 &
et 22 gigFe] wetEE shad LY

N

El (o o%
o Ho H 3% Ho
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5.2. W& GO|E 7=

HAA 5o Eskd st ElojgAlo] EA5HA]
o] 2o & F2o] ARZ FAsteT oH=
o] mtth. I, o]i7kA] gof waE A%t AR AT
© YA 29AE &8 At FE olFH
(13-15). ABAE 297A= 1§ Aoz AzE A
2ol ofy7lef olF wsgor FEspIde ofHE
o] mrEtt. sARh w-g 7|t tist HolEE #5951
of olg &gt teh o] A2 B¢, w5 55}
H ]lof sgol 7hs sl

15 oo} "ol dAze ARE Hietze 74
H goleilE Az & 5 e ARE Jof 93t gt
FoIg PG AL & Qe o2 AYE 712
Jol 2l3et Aggol HHE Jof 5E AYshk= A
olt}. A& &0, FFoIA sk %, oM T
& E01E719F o] ulF] ozl AAZe] Aol 3
o} A5Z B30 a2 ARt Aoyl AuEe
7|5k dig} 7]so] ofofl SRttt shARt Amuhe-o]
A et 7153 22 ArEE dept 27bsstal F
ol gHZ AEsiA didsfor et & =22 A
L9} o] AljtE disbt obd 54 ARl A=
& He7E 7hset & ElolHAE AbRtet. thefvt
3%l disi 28 © (Multi-turn) it HlolEA 5
T ol H&F<] wtvHz o5 ot X2 Sk
ot AR 99t shgol 7hs et gk HEE 5

& % Uk

53. & &AM J|s

EHE R 2.00] 71& dist 223 7P 2 Aol
AU A= FEE A8 24l HE At dspt
7FssttHe Holth. Fig. 49} Zo] 4] Hjo]AofA] ¥
o HEe} ghofof] dis] AHU HAE B EHe
ARt ol 8t SkaAle doldME ol &
S ¢l Sk ol 3ET BolE HeMder HiE
=01E 7 AL, OS5 AAAYY Al o5E 4

ABASS TET TS B TRt ABA%
71&3} Agste] 120) WA st o Tiby
ol 8ol 7RsIet. 1% thakg ofold e Akt 3
21 A%ke WA gu AGEA Hgol A,
STT, TTS, GEC 5 toRt 7453 282 @ + 9
ohe Aol 4 7IthE mokek. sAe, AR thaky o]
HEZL ASH B2E BRESL Fej oty ofo]
HE B4 3 Y9tk AR FAo) BojAe st
¥ 2 9L, glo] vzl oA QA PARelA %
Sk, olgat BAEE stade] aabel s AR
Sh4 %3 et ohet B9 ARZE olojd 4 9
oh RO v R4S B BAEY 3AYE o
ot AAAHE AL Aok @A ARNA 7 A
ol Y, thtw ALl 7lute) deh mdol
Ael 2.0 gakg ool HES BEH WEE BRE
o et SsA FH B7H ABS APtk 3 Bt
o] %9 SSA W47 BAGR, Andy, 2B S0
vehda, oek BAeIAL EAER, A,
Andy $-0.8 hetdt). ol A7 $42 AWSAL,
Avhe chewt gk w8 BB Yy ofoliEs
X&) Hlo] 204 Mol thabzt of2ie] Ase thate
0% REch. E3, thgo] Aol e Aol
EAY ST, BAGRL dgo] TA|Ho] 1 A4
Hol o] gl PR JIEdl A Sof Bue 44
¥4 Aot HEHos, BaY BAYT AHL
HlgoR B8 BRBC| Y5y ololdES muHo
2 289 4 YRRl ARkt Ao
L 8% gl S5 dot nd, 298
3} dlole] %, AR A4 759 BANE AAgt
29, 2 =EQ WPoR 288 sy ojo|dEY
BAEE A% AN oo Bdat 28 cjohg dlo]e]
A 7N 54 Q7S AW ool
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