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1-2. A9 Y& (Research Goal)
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1-2-2. 97 AE (Research Question)

2 g7 VUl B @4 HA ARJee] a7 5% %
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2. W A (Related Work)

2 d9e, A ARRA OF HE AFolw FA Ea
Agst ZRlskes ofelgol tigh dFtelth & Aole WA, & oA
Aoz o BEAE Al ARRAE A oldw, S tishe] oA
2 0o A% Ad(Communication Breakdown)e} THE 7]& A9
ol sl okt ol &, & A7 o S5olA of" A&
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2-1. &2F Aot 59 A

4% Aol (Communication Breakdown)+= VUIE 2Z&SH tfsty
AE o] Ao LM ow FQI FAR ORAL Utk d¥FEo=w
digtel] Qlol A% Aufls diel Fojar 2+ £ ghe AEo itk A= o
olsizt AT ofmlettt [3]. AAl AR ZHO] HistelA= o]t 4
A7t S o, 2 7He] o]afjo] ZfolE Fol7| Hi Ao tizE
ojojupzttt. ol=gt A= olsiE 2lEstr] 7t HAHES dist A
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(Repair Practice)©]2t ] bt [35]. HistolA o] A ]OH Sl P
elst Al 4 Qo TeohR] otk AR 7ol diste] QlofAf o
A% Aujet 44 J}@% reket =9 M2 dist #4 (Conversation
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A=, QlEHolA B4 oA VUIE =3t tizly <QlEso] A
(Conversational User Interface, CUD®} 129 <QlEjHo]A (Graphical User
Interface, GUDE H|Woh= AFES Eﬂi}ﬁﬂ SlE]H|o] A7} 7HA Sl o] A
Aol AFg [14, 26]. Murad et al.2 [26] VU= AF8AEe] 42
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olof] TS Folof gttt Wttt Habler et al. [14] GA] 259 AFofA]
Voice=Only VUI 2Hgo] FAAe|al AHAISH HAE Fafch= 7oA
GUIOl Hls) ARg/dol Hotal F43tt. olg2 GUISH VUIS S4&
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ZHYA 2F Ails Fa7t F4 F stuE oEAA

2-1-2. B Aol HolAo] £F Hulot BA Ak

i3ty <QlEHolA &, AME (Chatbot) o2 EE|+=
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AYHT Ak A esolx

A Qo] TAL £ Qe &F Ao FHi= VUIIA Y
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Ue THE F7HAR] 845, o|EHW HE FHO A4 FEolu, stolx
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=90 dAFoA A QIEHo| AN AF Aufjof dieh theket H At
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wR A GUIY BAE ¥tgste Z¢7F @ VUt 7k &4
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2-2. Heavy User®} Light User A2t 15 H|W A

Heavy User®} Light User?] H| 1= /\}31} Fs e 242 Tl =9
FAY ARE EEshs A7l F=2 289 (10, 11, 28] o=t Hluw

del B WA A48 (L AADE Yol oldlohn, LEA

Mok Ak, AAY 7]l sh7] giolnt. Heavy Usersh Light Userd]
TS ule] olfols Hof Fol= FEH A o JH Az
ek ok [11, 37), 2@ v | A 2851 1% vAE 9
At Rok [13, 36150] 9l

HCI ﬁ:rL"ﬂHE Heavy User®} Light UserS Wiro] AFEAE oldfist=
Fefo] A7Eo] Utk [31, 38]. Shim et al. & [31] AAIEQ] oA 7]&
=& 14 (Technology Acceptance Model, TAM)Oﬂ [20] 275}e] =upd
P ARBStE ARRAF OF ¥ Fol ofBA HEA ZARE ° Sl
Verkasalo et al. A [38] &9 AFolA 7I& +8 BFS Agsho
AMgAREC] o AmEE ofEFAloldE ARESHA WEE FQl
ootz @<lell disf Agh HE Qloh. Drabble 2 [10] ZFAlS] AtoflA]
AFs] BAY AH]A (Social Networking Service, SNS)©| Heavy User2}
Light Userg Wil o9 FE7HA<Q1 SNS ARgo] AA wKof o J=
BEF= VA=A Qe HE Aok

o€/ HF& w, Heavy User?} Light UsergE HWo] H|wsh= 9]
S5 A =2 Heel & 5 Sk 1 sk, 50l 9 Heavy User
&2 Light User7} & 7] ol&fst= Aoltl, 7]& 48 RuS &85t 7}
AREAE T1FO iRt olsie, Zlwell Wit 159 Aol AY FAgA
FUS olsiske dHeol 2HS Btk 55 5 Am AFolA FA
TE°] 9 Heavy User’b E =] &2 Light User7b =l lEAloll HZ3tct
[39]. & shtel S5 BRE 484 150 wAR 4% AAE ety

mtolsli= Zolct [18, 33].

12 :-_"i 21



2 A= foA 71 ERE Aol AR OF9Y dF dEs
olgllol= A= 1 FAHo= Jhrt VUI Aol 42| Heavy User2t nght Userg

= 7€ 741*191 w7 7IEe 272 [7] ol&°] VUIE °l&s= d&
]

2-3. VUL &% 7|« 9 AF 123 A¥2o & 55

d)

=7 <14 (ASR), =4 ¥ TTS T9 =4 & 7v 7|&2
204171 =EFRE AFET] ARSARE 20A417] FHo]  ZupAloF 11
d84s w37 AFS Al AViESITh 19529, Bell  Labs©]
Audrey2= Speech Recognizers Al2to =z, 4 I 7|9t 7]&2 FLE5]
& Asdistet. 71e9] 45 o aasrt &AM o|FAHA,
204171 R A 7IRE Vs

H]&-
FH= Aol 244z AHA =S E} [24].

2-3-1. g3k 34 89 (Interactive Voice Response, IVR)

VUIZF AiAA 2 &stA AME 7] AJ2FeE A2, 200008 oiF-E2Hal
g 4 Stk =ddAdE, 2AFer AU
o= dista 24 5H  (Interactive Voice Response, IVR)O]
BAX O AN E-8E7] sk IVRS 54 14 71eTt olF
E % Fot4 (Dual Tone Multiple Frequency, DTMF) @45 83t
710zt IE|Ho]Aolm, 3} F3} WMetoA SEEITEY FE ARALQ
Ast Sy Addel "Rg d9el VRS 83t AH|ATE o

HEE9or, F2 5§, A%, =0 A oA EEEAH.

= 7 AT

R

VR 7l&2 st st 283 A4 dood Al olAet

@ https://en.wikipedia.org/wiki/Interactive_voice_response
13 :l_=-| _'\-\.I.': ik i ]




et Z2 AMuls =24 A, 9l ZlE Aol Aleks Hlojur] fidl,
Azt wetof o] VUL el thigh ohefet A57F A= e A A
o] SHEAh Clark et al.9] AR AFto] w2 [5], IVRO] tieh AR
= sHAeR Ayt 2E d9UF A, FE A dE IVRY
S H-g A719E 2000 o] AP ATt Wolters et al.2= [41] 17

deto] AREAHS] 4 TG ﬂ St
e GAske A dA Fsb ofd
Wilkie et al2 [40] Ao} &2 & ARgAIAl AEE Agste TA=
gote SN AFE PP oW PO AR AF WA
AREAAl B &8e] EAE AEE Ao ol¢t T2 dFES

AA 2 Ate Fefe] Aszhgato] 753 IVR 24 st VUIOA ARE-

ESE IVRo] ZHstA AZEHJA AlZlefl, VU] disf ¥kAQl
7rolEtel rds Aestaiz PP ofd AA Fo] EW|EUT
Cohenetal. = [7]1IVR 27 9] VUIE HzFgIst7] flsf T ofe] Algte]
diehA Felstier. T2 A2, o] "] VUI fARel 7tol=akele a9
VUl HARIAE Z85] fastA A8 4 vk Holoh. &8, &4
A s 9 NLU Aed IS sl Grammars: 73
AR AY, &4 {9 Aoks Hestr] s 552 e WA 52

H
afehs Ae H3te o, @A ZgolMe AHcHA gotx: E W8l

o 2

rk,g

14 :-_"i _'\-.'.“:._1- :



He

Mo

gslo] g 2L doh SAT dgel= E3stn, oHE O
Zriolq asfor & Aol @ Wa Aol ok, T, Harris @A
VUIE dA<lsl?] fls) wefsfor & o2 Ada tapl ZAsE
Aee) & AXE FeAD [16], B4 A2E VU A7l Agss
FRME I YAl ZeAlAY AR YL 6] fasit

B VU A8 Bt wmetel VR 714 shelA AREoR AHgHd
Ao, AHgAete] Aatge Bekst] gis) wed AFELS Wl
oslE Jl&d Aol @ANG B@s EAsE A79] wRe,

2-3-2. 20tE tjHto] 29| VUI

F, VUle 2£RtE ddpo] Aol AT ol thA] oF ¥ SHibE=
AZ71E 9 oy 201143 Apple®] Siri7t iPhoned]l HAEHA, 253
7Fg BlA  (Intelligent Personal Assistant, IPA)S] Atz EZAHOo=
TPt AMEARE Sirioll Al 24 e WHoEN AntEE Yo Thohet
HATE a3 4 S, &4 wEd 52 shHs Fot meus
Atk IVRE =Hite] wE  20008tHe]l A zpelrt U= A,
AutEEolgk= i)l Z)7]of "FAE VUIZE ZF ZiRle] 7HE HIA o
Fohe Holoh. AAl=, [PAE WA F2] ZF2AQ] tigt # oz, ohefet
FEel =4 AdoAgs AWSior skl dobrb dA diebir AR
asfshs WS Hojop ik, ojeh 2 VUIS| g4t [PAC] 4= o=
HCI AwUEe d37F Ads= 2+324] ERE TStk Luger et al.2
2AntEE] HAE VUL, el ofo]dEo digt AR8Ae] 7Idigdat &4
Atolo] Mo disf AFE WA [23]. ST A=, AREAEC]
AUEEONA &g THet tietE oflo]HES] dis] TAA dAF digtE

—

15 ] 2 11
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Tstk 20149¥ 119 Amazon® Echodhe= ABIE Am7|7} SA|EHH,
VU= Q18 AHtE fHpo]AofA, &8 F7te] /WE4 & o fWrh
T2 N FA It HIAE AutE AnFA o] ARE wigto] S| it
AutEES VUIZF F2 Zidae] 111 figt &2 75 3o x40l
Folx Slod, AmtE AnAS VUle o9 ARt tigfstAuLt
0] AR olg WA 7|5E& Fist= AL P& ojof JUTh
otE AuAZE A% 27], olet ¥Rt Aie, ARMEES VUL =
5@ QD HALte] FEAET oRlste] digt WS olojrte A7t
t}. Purington et al.-2 [30] Amazon®] ABE A5 Echo%t 7}” H] A
Alexa®] AME B RE FEaiA, AMEAREC] SiF 71710 disiA, FAA e =
Alexagh= 7HE BIA o disiA ofEA Ix5taL l=Aoll tish A5k
Lopatovska & Williamsk [22] ©]¢t fAFSHAl 4 AHYE st
o2 FE Amazon Alexall tisiA o|® AHE L7A H=A], 124l
1 ol Hie ARAE "l 744l
Aok QlEHolx, Yot FBAFE 7R QIEHolA= 578%
ARGZEE shofg VUIO| digt QJRIstE Al 7FeAd& 7HAAL dgith o=l
o]~ EAC, WHAHE QlF AT 7lEd} ARE tHpo| A Ao A 9]
oot A8 d9o] YA HWA, VUIE 9Rl3tdE A5H JiA=
2| =] 7] AJAF5ATt

ol

¥e,
lo o

&

2y, IA TVRO] 71A A¥ 4 ol9=, thasly AsHEe
HREAE W, AiCalle ¥HE JF AF e
sfastalzt gick AiCalle: &83 2 75 Fof d3t Ao VUIS
AHEATE o B AT gAYt 4



1

Q7Y FAA gl

dA et E, st ggolt

S

Hst A<l VUIEE

=

X
<

ol

e}
Tor

17



A7 2ge] VUIE B
oA s olelgel W3ty thshn] ST olg Fal, VUI 714
240 A BPY L A AR FFHe] hel otk ol 9l
4o ofeF A3t ofoldE AiCallel olFA A A% Telm Azel

e AREA ARk, g ZAE AW P e} B ol
74,
3-1. AiCall

&FE & = =

gom FHaAT 4 Qloh E3h HFE

Question, FAQ)ol| tiet EHx

2go|F5teA u]FHo| AA| HLxlo] glon ol SHo]x]® AME
_{’\_

e P DEETPSE I UERE BRI

3-1-1. AiCall A|&"9] T4

AiCall2 VUIE Ao} @70 = AFolnt. Alad 49 Mdee
o 2o (2" 1 #22).

© https://clova.ai/aicontactcenter
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Glace CIC

User

a9 1. AiCalle] 72 (4% A9 vl $A5 8] A= B

A, AREAZE AiCallel M shH, 2o Azl ARdAreE Clova

JE|o] A0 BAL Fof AgAL oty ofoldES} FEAEe Azt

% otk AR S4E Clovad) &4 AS Fd) HAER o]foiz]
Az ver], #g A Aol olsig 18 digte] ek Aol
ofs) mEL o AL A AWE FeR A, Y e
Dialog Manager] 92gtoz 2gsivl, 7 Aod 29 P4 5o
gt egHt ogA 2AY st Awghe HiE FHE oA
gHe Bo €t 5 dis oeldEst gojw wste ZYsh:

v
NI

Dialog Manager= 7] 7495 oizte] A2 @4 A Fsh=t,
1 F Au2 FARI Glace CIC, & A dof TrldlS Peloh= Abgatet
API ©9198] FAE Fofl ARE oty Ao wg ANE E3ch o
o, A ofloF m=Hl wejAte] FHEglol| whet, ety ool ES] AH|A
A7 el 4 Qloh

>
of
i
=

2
oo
it
9
>

>

T
©

gistd  A|A” yolrl VUIZE AH]

.
v Tkt k



TAHE e R 74, B AElA BglSe] AgHolef Gtk 1
%, B AvoldE fetg Axg 2do] txels e teld 23
A

3-1-2. AiCall i3} ¢zl

AiCalle] tfs} tjzpele tfst B4 (Conversation Analysis, CA)o]2h=
ke 2oFE ZINte = Aop AAHSH. AAE A - A7 tiske
gol HCI ddelA thF= Qb - 7149 dgtet=s oE o+ 3
izt EAolA A" AWE E8opA|vh, IS AsfAste Aol
Qstry, ot A sk oA ARBAFR Shofa, AFAARE
ojdtte= AME AHE F7] St R 23S B0 HAR,

AL AA el digt Aol Wesith B ATGME T ALHe

T
o2

2

(o]

3-1-2-1. TSAT (Turn — Sequence — Activity — Task)

AiCall tj3} dAo] £7H2 TSAT ZH Ao 7]¥kstal St TSAT
LHAYT+E= Conversation Analysis SHE EoF] st High 7| &9
T2l &Astke] [25] Clova Al DUET ¥ WHollA ZpAl AA= .
TSATE= 1 $AtH& Turn, Sequence, Activity 131 Tasks Hsict
gzpele] @4 E 7P A2 ARH 7P 2 A7 "SR Aolet &
Z= 9ty VUL, IA: Y3te 9A <dEHo]lA (Conversational User
Interface, CUD® ti3t HA= TurnTHe] Al AF& 2= F97t
Wt &, User turn 18|31 System turn®] UYE=Z figts T+
e 7HAL k= Aot shAR, digke digl oizr b dhAgshs
AR oA AaFo] Bor Erfib A4delH o] 9AF 4F I A st
oAl &2 9 2 Nder, AT g5 sttt dist & (Flow)ol

obdl, cheyst A el mejshd 3t sk Lol 4 9)

20 "':I'H-_-i _'\-\.I.': ik i
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TSAT Ze|da+ o=t GAAQl disl 58 AANA &4 o=
golip gtk Turn®] AZL &, Sequencedt= o & T4
Sequencex= oFFe] System turn® SOl User turne A9t
Ho= disk AA9 FH50] "Hrh. = Sequence TS o
@99l diglty & 4 e diEo] WEold 4 e Aotk AiCall
ofzHl AE|o|A5H¢AY AES] WSS Sequence THHE WHET
2t

D AAR dof Eet=Erta?
Ul: i AY 8Al] 7H&al st=tl 8.
§2: ZA & ZolH Aa?

U2: 47g0]M 7t 1.

J}oh

~

9 digtollA S= System WS oulstal, Us User U3 oJn|ditt, S1 -
Ul& ohte] Sequence® ©lsf@ 4 glom, S2 - U2E % skt
Sequencei O]éﬂ@- s %q 0]‘_%7-“ Sequence—g— 7] o7 EHQJJ]— oﬂﬂ‘—

A 4 et

1

A

filo
1o
ok

Activity®] 7HE2 ™2} E419] Conversational Activity?] 2JH|E
2-gsto] el AAof Agsttt. 71EA 0w Activity®] ZHE2 QI -
71Al tietoll A rgst= skt 7t Ql 54 AFY ekl fastA
ggd o Atk T3 FHo] Sle AHA AROlM #E8E 4 Qe
Moz, tiztyg oo|dEZ A9 FEHS 7AW, AMAZE SRS
RS olFuE & QUEE olEoWie= FHE FRte old A
ofe]lEL AREROA HEe MPsti, "at HEHE AAERRH
dojuf digt ozt (oe]ldE - AREAD RE7F 7R ZAE olfUie
A FRE qoh 7EFow digte] sFo] EASH] Hed, o o

&5 & 4 A= 7Ndel Activityolot.

=

Activity= Sequence ©9E Eotsh= A9 MEo=, shtol eHEH,



Aage] BEG S PS4 Y AEH Dol 2, dsis 5o
shte] eHEH 5= & uf auHsior & dist A 94E AT e
Activity &=t & £ glow, AiCall ofx®] AHo|HsHAH S

HadHow ot 22 ActivityE 7HITh

Opening
Scheduling
Availability Check

Confirmation

Closing

Openinge A3} tiste] Azpgez AE AdyPsta, Agxte] wal=
S &3t} Schedulinge AlFS thioz st ook AdPstr] 5t 7|2
AEES dstg oo]HEZL wohrte wpAo] faRiEe] itk &, dA,
e F AR 5 oofofe] HBagh FRE W= Activityth. Availability

2 170 Aget RS iR et A-¢, iAol olzle

ol

Zlof et iyt " ¥, 29 o JAe] oigt

At ol ZeH Activityth. Confirmation> AREZZF Ydh= dApo

olefo] 7t A, 11 & S EZotH, ClosingS 42 7he] 9

& Bl HRE FTmSke S50l AV Hol Qe Activityth. ©]

grolk, AiCall2 $ 35& 7FsotAl st7] 9% o2 B74AQl Activity
o

—

npz]eko 2 Task: TSAT Z#|d¢13o] 7P AF9le] AdA w9jo]t},
AMEAZE ARtE Aw AR FAo] Task7b vhf= H9lold. £19] oAl
ZHA] Activity= Al dlekolgt= A9l Taske] AlE ActivityE©]th. AiCall
71EHo R o] 9ok theFgt TaskE 7FAX YUt Taskd ETRE o=t
2.

® RM (Reservation Make)

22



2]

RCG (Reservation Change)
A

RCK (Reservation Check)
RCL (Reservation Cancel)
FAQ (Frequently Asked Question)
M_——

Tadez F4=] gew], 7 Task Wols
EdeaE AiCall

o|e} o] Task7} 7HEA
ActivityE©o] EgtE]o] QI o]2MK TSAT
tiels FHdste Y a4z AgEo] ok (LE 2 &2
Task
Activity

Sequence

et

O 2. TSAT =939 A4 Mde
el dats tarle]d
sHAEE ¢

Joll -85t
Aol &

g
=0
B9 BAE of@

et ol H
949E 1E%
o T1EEE o]
Verbosity =

S}

TSAT ZHdfla=

Lolsl = ntHEgtE st
ndHaz s AW
ol 5ot He A% AL & Ue

7Hs /& EARH.
3-1-3. AiCall 9o|HdE H =241 tx}el

At (System Persona)= HFY HAEH, 52 Iy

23 e 2] @

2t 12
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<

ol i
Hin

—_—

Mzan o

oAl =] 9let

o

'~

Al
X

L SHe] 9% ARIE AL, o|F H$

S

golEE &

=

o} (20199 5¢

Ell

4

17+ &<t A

A 7

wjr
el

3

—_—

oolHE Hzah PR

VUL 9]

Hin

1= Al

o)

= 2

VUI9] 1214 &5}7]9

mmo
o

o
Ul
A

SSE= A7,

Au)A 0.2

olu| A7}

el
el VUI gtrle ArtE 7]7]9)4

Ak, VUL cjztol

s

55

H

g o
AT B

&8

ot

9

12
1, AiCall

S

o)

Gepta glol, ©

tjzielo] oY1 Q. IHA = EF

EESHS
L o 517

I

ESTE

0]
%S

|
™

S
N

ol
N

110

o
ol

ol

o

o

‘_urul

of
Gt

o
e
)

A=3 Qer© s,

ol

A2)He BA 2717

=ko

@https://clova.ai/voice?lang

“https://news.naver.com/main/read.nhn?mode

LSD&mid=sec&sid1=103&o0i

144&aid=0000277213

d:
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el FRE Agoletn AZSE ¥ gtk A4, 7 =Y
B AL glo] Abge] gl 1A SHiY L EolFl g gt
AiCalle] ofoldEL 718 £9o] BES Bell, AR st B
AHlz gYiste AU AFT Yo 1AL e oA, 5 AR
g 29 (Mental mode) & BET 4 Gk WFOZ A= gick.

3-1-4. AiCall gloJg = ¥l #<do] o|3]

AiCall2 ztdo] o]l (Natural Language Understanding, NLU)2] A5
Fd= Sl Addo] Hole FEo k& 73t 182719 User intentE
AoJstal, 7ol HolHE ot #lolEde sk WS AT 5%
User Intente] 7t 22l 24, 1274301}, 12712)9] 7fe el 4e djek,
59 AFd d2ER AR Al Adet dHE S Aotk
ZHLE] ol Foje AH|A g5 ARRY B ooyt dishe] XY A
T #sto] F=% User Intent GA] A5},

Mo 1N

kAol oJsl= BERT (Bidirectional Encoder Representation from
Transformer, BERT) R @& Pre—trainedste] &3t [9]. L& O] pre-
train A 0= AUbAQl tig} goly £ ofyz}, fARE AR HH o9
dlole A &Pt T3, dist =] Gt FES FISHA,

oo
op
e

£ g dolge F2E ey, stols u}a}um% 2R
W9 AA weke olsid Pwol sbsstEs ek R, 4 A4
A4% 29T ol e B A Bl AeIoNES Wl

3-1-5. AiCall Aot &4 4 A4

AiCall2 &4 <14] (Automatic Speech Recognition, ASR)e|l 1],
A3py 34 AAE 7Eo=z ot MY 34 A2, JAEHY HE
83t 54 QAo HE, @2 MEY #o]E (Sampling Rate)E &-&3

U AAE UGS ek Aol o= WA Lol FalE T3



ATES 549 A2l ARgalof gtk 8000Hz A& elo]Ex 14 F4of
dF= " & leu, Clova Speech H®e] Zla¥e ol A=
SEHUHL, =2 F4 &4 A4 e ATstAH” Mg @72 ol
Z1RAR AEY EolE 2A B ohdEh aHsior & Aol Wt 53
FH Aago] A 549 dAel 7Hssl St Avle] w@o] #astt
Foe ot @42 28T AW, 45°] & AW, 28T A9 1gx
agol = A9 T BvIdE & Aot ot HE MR A
AWE E 5 Qolof dte Ao, =AY AP Esitt. ol
AE @95 oWty & e AL A&HoR Fojurial gl
w4 4 Aytter ZAE siEsiurle BHE "ol Ao ols)

3-2. User Study

VUI?] 8= WHdoz A8aA 352 Heavy User, Light Userz
FESI, ol5o] o' ofg&e i Ao W FZe fgsiex

otws] gIaf 60 AEAE o §A4 AHUE SAYL

3-2-1. &y (Participants)

2 Heavy User ¢} Light User®
TEhE Zles e A2 & dFolA Fasth VUI il 299 7|E&
85 [16] Folzx & AWsE7] 93t Pre—screening A2-S FH|FTH

Holat 2o A 1FL e 2ok (E 1 FR)

X 1. Heavy User®} Light User & 7]&

A 1F Frequency of Use Recency of Use
Heavy User o 33] 3t L 1549 oy AR

©® httpsi//clova.ai/SDeeCh
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Light User o 23] m|q Z 1 oWl mARE
9 71ES WSSk AR e Adsty] QA e ok
Abre] =g © olgflaly] 41 7|EoR Eo] AR HIIE AT "Hart
ATt AA o AR FEo B Ve vhaT Z
e Cl v old o] VUIE md AHgstar Sl
o C2. U= ojd P VUIE 1FYe] 1~23] o]AF ARgsh
Art.
e C3. U o Jeo VUIE 1g°] 1~23] 71 Agsta
Act.
o C4. Yt od Feo] VUIE FFHo= 19 19 olstz
AR&-SEAL QL.
o C5 & VUIE AHgal Egtou, AAl A=A 719U
0]-_‘:

® C6. U= VUIE AHE

oll

b 7ol gick.

¢

9 6719l FHHE R ARSAF 2& tha Zol WEAl =l (&' 2

B 2. 71& £85 g2 A 18T
AHEAF 1F 7}1e]| 222
Heavy Cl1, C2
Intermediate C3
Light C4, C5, C6
9l BE 7|52 = Heavy User®} Light Userell afidst= #roi=zt 2+ 307

T vole] Higt 7=

F 6039 AH4E Byt 24 AeA4 1%

2 Ao, AR

A AEE o2 A (B 3 #X)

27 2] 21



E 3. FZAzr AR

o] e
AR 1F | :
e e o] =
Heavy 34.27 6.41 11 19
Light 32.73 5.71 10 20

AiCalle] #3 AEHUYE AiCalle] AHAlez Hujzx 7] A AR
Z2 = Het §AE (Closed Beta Test, CBT)2] Jefjz AP At (2019
114). & CBT= offd AlEe &4 A& A% Zol7] wiiell, ARl Het
59 AR oF HARE RSt HAEE Zdshy] of#e SWol

9191 Q1al, A Zelzt ol |Fel Clova $2 18T Glace
BEo] Qge qigor AR Ae YA

3-2-2. A3) 'Al (Procedure)

§4 2HdE A8 xﬂrﬂzi AW g, UA As g AR

Zrotsl A=t AiCalle A3t AFRE-S 7)wto =z SF VUIo|7] wjRof,
Folztel AAAe JoALE olBolys] SelAE, o] A%E AL
9B ATT AL} Aekn WAL, T AHBREC AR HolE
AZtell, dsts St FAd 4 =R HAE #7385 74Y a0t
glom, el WAlY wekg Aot Wagn FAA HAE ol
e et 2t

g AWML, Feld AR S A 9@

HAE 7Hs A7 u]d A9 &, 29 8A] o|H7HA] 7Y
nde Fojzte] 3AF Y (@navercorp.com)®Z  BF7F T
28 :l_=-| _'\-I.': T 11



A A
o nHe T /AR FAH] s (F 4 HX)
o Iojxt= uwpxet wldzkx] W H, 7hA di= AZ
ok, T Fojzp Z<Qlo] VUIeH Ao AbgstHA AW
A= ZAHrEA 7ls
o mAS A T U] ool U= BF, Bt
APzt Al A Hld &2 AP #AA (Line Works)E &9
=g 4 U=
Folzks 9 Wigol digt AAH Frel=rt g3 Hde g o A
weron, ozt F dFe= diF W&ol Wit woE WL AR
HAAHE B dE2stAr. 2ol dsiM=, B7HE HelistkAl v AdlA
¥ AFAch Folzte g HAES Higt ozt ehrE A%, Glace
CICollA FH|gE 274 9] doH] ERJAES Ty,
E 4. §l2E oA A
o] 4 Number A W&
Mission 1 1399] 2|91} A ofxd] AH[o|A5keA HlgHS
gt "HA Algtef ojefo] 7Ha’tA] gelstal,
T2} 7= Aol disiA B dEsiFAle
(AT AJZE: 124])
Mission 2 AT 52 ofxpAet @ 71Eds wot
obgu AdolTstes mlEA Wik A4
2 AY AR F BAH ARRE As] dofE
AYAFAR. A AT QY A, Al
Yl b ARHFA 9.
Mission 3 S 7R A obxH] AE|o|AShe-A nlgow
A gtk dere mE AWs e,
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2 olgeld A% WINM / Wy Sol TFW
ARyt
Mission 4 obgwe] FAdRst gawdch dnet wud

A A= @A EolEAL. ofut Elo] UEeA,

7} g9l 8 z7io] BOIAE Sela|FA Q.

MAL ACalld AAAL AEe ¢ WK WAT 4 Qe sEo=

FAHAY. FA AFeREol, AiCale 27 A szt AAEUA
FAe] A% B ARE BT 4 YES 4AHe] Ytk E, ACalle]
BB % U =

3-2-2-1. Speech User Interface Service Quality (SUISQ)

Fojztzo]  AAR  ofg VU ARAEES o2 HrlekEA]
Aoz mpotolr] 9J5)l Speech User Interface Service Quality (SUISQ-
MR) A&S &8sttt ofd AE2 VUI A4 5 At @A 9
AHEAS Wrbole © ZAel srEA Sle [19, 21]0 SUISQ w2 &
47¥21 9] AF9] Factor®t (& 5 =) Zb Factor shefol fixIet 25719 A&
FEor FAE Jom, 7H gAHE HEE (Likert Scale) AHEHTL.

I 5. SUISQ9] 47}A] Factor

Factors Number of Items 8 A& &= 5
User Goal Orientation 87H
Customer Service Behavior 87H
Speech Characteristics 574
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Verbosity 47N

SUISQ A&2 7t A
BAll, F=E FE E0 F 7HY 45 HAS 7 QU sk
SUISQ-R  (Reduced)o]xl, ©& sShp=  SUISQ-MR  (Maximally
Reduced)o|t}. SUISQ-RL Z 14719 g=Eor AR glom, SUISQ-
MR2 & 9719 dHo= FAE Stk £ dAFolA+= SUISQ-MR

MBS Algdlon (F 6 &XR) 54 JAE A= et

2=

g% W 24 =] faye RASEA

B!
@)
J
!

E 6. SUISQ-MR (Maximally Reduced) A& &

Factors Questions

User Goal Orientation [ would be likely to use this system again.

(o] NAee ThA] ALgataL Alch)

[ felt confident using this system.

(O] Azde AN A A48T %
Urt)

Customer Service Behavior | The system used everyday words.

(o] Aade QA Tl AHEHIA
2retet.)

The system seemed polite.

(o] A~Ee Fall Sojgch)

Speech Characteristics The system’s voice sounded natural.
QIRPXE [EPEISEEPEES

The system’s voice sounded enthusiastic or

full of energy.

(o] AzEe) Bazlol A Felo]
=)
Verbosity [ felt like I had to wait too long for the

system to stop talking so I could respond.
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(7} Feted Axdel wo] B wiA
YT oo Zlckelo} Gk

The messages were repetitive.

(o] AzEe WEHoz gHsk F97}

Beh)

The system was too talkative.

(2glo] YR @ ol @eh)

3-2-2-2. VUL A& Al AQE olgol exE B4

Bt AYA FdAA AP &, FAoz APHr=
SHoA, AAE dFer JdHRE Pk e golokA kTt
Al Fozr Ax2 Z4e] VUIE AREsHAA W ojygS Hush
T s AA AE FE ol oo diel it F3A "gHE T

9 AR Y @S 53] VUl AMEAT L7le ojggol tishA
FAISHA olsfistal totrt 7le 48 WM AR 1F 79 ofE=
et Aol Aolo] dis olsid & e ZIdAH. &g gHe
gogy AS4S =ol7l HAsl, SAs] gHT HoAReA F7HEd

K
2 HE (dloly ZAE)7F AleE Aoz AP hlE At

3-2-2-3. 53} Y& AF 7|5 (Call Session Viewer)

o= T3 7|52 I8 F9 ot dF 2 AFE RS
2Hoz AL Clova?] Call Session Viewer
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F 7. Session Viewer §3 ZAE

Feature a7

Session 1D A 7 Roolw, BE YAl Fof dtisf D7}
Elass

Caller HAsts A He

Respondent HotsE ge WHo

Time AskE A 9 2 ARte 715

Duration S35} Z9) A+

Call Detail Caller ®, Respondent ®© XF7} W3} A2
N AgAel €el A, &4 AaAE A
HAED ¥

Play 7 do] AA] wat hio] H&Ho] S

2 A= Caller HEE Fall, oAzt AAR o A=A
shelstH, ¥ ®Wo] B3t APFA=A] AT 4 qth. E3F, Call Detail 9]

4 Q4] ATE SRl 4 gl ols AA W
011—4. 11] EQ].Q]. /\]/\Eﬂoﬂ/\—1

AR
A2 Wt Aolel Aol& & & Aok WL, FF B0 Yol F85H

A
2 % 9tk

3-3. &4 'Y (Analysis Method)

2 AT {4 AEHY+ Heavy User 153 Light User J1FC=2
oz Ado] VUIE AMESHHA, 1) ofF ofglas A=Al 121

S

=
T

[T
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2) 1 ofEge oW WAom hg He FEshA Topns] %@
=0 SRSt o YA §4 2EUE AFSHEA FuE 4
34 dlolele] B4 vpgo] Pasiet,

3-3-1. VUL A8 Al Z= ol#&< olslistr] A 24
WA, F 2F] FeAh VUL Ag A e ol olsfsh] g1t
A, A4 delHe B s AL 4w
SUISO-MR A% ZAgle] tfat Ax0] BAo] 9]
AR FHR oAzt Bud Mg Al AU ol e

=21 O

e,

—I-J

3-3-1-1. 3FH B4 3

HA SUISQ-MRe] 23 245 Fof AF4e
VUL ARgAdell sk H”O}Oﬂﬂ} SUISQ-MRe] it 2
42 gas AARANY (& 91 ). A9 Factorz & ¥ H Bt
et g= 3. o] ol Factor= 44 dwstd, o-=2] vl ZHAlo|th

User Goal Orientation
Customer Service Behavior

Speech Characteristics

Verbosity

li

olg@A FaiA AFol= ¢ Y 7kA €] Factors Hl®EsH= M7 €0, o]

S A8A7} S VUS| AHgAE o] B BoeheA] & 4 9l

220] Ao|gt T AMgA} 18, = Heavy User 127} Light
User 1552 Hliske AolBz A7 2o whaf, SUISQ-MR H4E Fal
AAR F AR Fo] VUL AHAS 7Kgt Ao fofnjgt Zpo7t
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(]

A metstazr ok Mz o F I2Fol disi #Hdol #ou?
ol Fot7] fall Two-sample t—testE& FFotAt. BH-S HT o]

Ho= AR &5 Batol ofd, A9 Wl 7FAl Factoroll Wit ¥+t
o]

£ Hlusks AS REZ ST

-
t

P

O

3-3-1-2. A4 &4 ¥H

HAR BAe 7+ Fox 20| ZES VUl AME A] AL
olele’e] tfat F4 dlolelo] sl Grounded Theoryol [8] At
Agstgiet, o, Dol A7ATe] oWl olgH Aoz AlL Abo]
olelge HmESA I, A PAd HEe B FwA @
gele 2227t AN ofeied dxesidn

=
3 MHiey FYL St AL saH oz RSt o] o

e 79 AREES B /K9] 7o AdoR WReE & At

olgA wWEshE AwEe HeldEol PEEF VUL Ag A AU

o WolEeld 4 glovl, oY B4 AnEe A7

490 234 shdel E@E A, Holdt wHAMC olHee gt
avE BEE 4 odrks GeA, B dvel £4 v 8w

)

o

7 tgom, 9 WastE ARE S84, VUI 7147 g4 pHe=
oA § W Fa e =2

Y https://www.google.com/forms/about/
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Fe, Fojzse] VUL AoA AA =&

shAW, SEett Ee dat BHg B gohm:

3-3-2. VUL AH§ Al A& ofelgo] dig ths 34 84

T FZozxr aFe] ool dsshe WA
Session Viewerol A&H ozt 55, T3 5322 E8ote] EA40]

V3= A

A7t AiCallzt o2 ggE Eo=x] dotr ] 98, B3 Hz
igte] 558 EA3tt WA Call Session Viewerd] 7154 HIAEE 54,
S diste] s &2 ol 4 Ut} o] of, Call Session Viewers= AREAHS]
Aoto] dis) 24 AAE AIE HAER HFT] wigd, oY HAEE

AA A7 A& Eeker g 4 vk A v 2o (7 8 HR).

¥ 8. AA ¢3}¢} Session Viewer 23} vlul (Fozt 3} F 2H3)
(* U: User, S: System)

A A drst Session Viewer A%}

U | Azt AAFEH A U | 99 3 dA S0l A%
TEoe A

S | 4l glo] Wi A 114 S|4ale d o] MY 4 114
HHRE LR 10A]71A] HHRE o 10A]7kA]
Fsla. FAsH L.

U | o At F471 ofgA | | U | W1 At F47F o84
g =g

36 1] .2 1



S | A71= AdEA 28| |S | B7E A =T
A q

E0tRol]  gloa. st E0tRe]  qlela. ARt
z42 B2l2 RS rta? z42 B2l2 R=rta?
U | 4l U |4 Wy
S | BAR HYESRSUTL A | | S | #HE HYESUT 84
o] "askl A gloAlrta? o] "askl A gloAlrta?

9 B2 59 B uf = EO Session Viewer 27 F User &=
A

17 9rstel ohE S & 4 Qth Session Viewer ZAIfoflA] AA|

x50 A
9E &Istr] YsiAe, Session VieweroA Alash= Wt 24 522
&8t o5 Foll, AAlR Foixprt Wt Hate] 24 Q1A Ax, TeEn
1730l ofgA o] olsfE AAH Wit & HEolA dwiEd HHS
oA HoleA 479 A2 ol 4 A Het

T3t Session ViewerS £33l AF&AFQ] Ws} <14 Ayt 712]1 Y 55
FE] 5olde Flske e Fol, AHEATE Aol AWl o, olE
olg@7| FEojurte=x] metdt 4 Qo ZF Fojzrt Self-report WAl o2
A71eE Al tsiA, o' FElE FAE Sids] Urbe=A mefshe
& ol oz 1F EE oes S&Ste WA Ate|E Y &

37 "':I'H-_-i _'\-\.I.': o



4, A5 A3 (Result)

=
i

AARI, 2A4 A4 Aato] diside F 7H SAE AA =°
= F 7HA9] ez} T1Fo] VUIE ARE-SHHA
oj#Zo] FHio tigt EMolrt. o] Tﬂlﬂoﬂfqb SUISQ-MR #&=
= Zrell VUI ARgAdell Slof, f-oJjt 2ol
Zy AHE2F Z1E0] Al53t Self-report
3 dtE AASH. T B dA A=
Aoje ofzol Hel s, & iR IFol %A Eﬂﬂﬁ}ﬂb}
=ESH=2] gRIgtt). o] @Aof A= Call Session Viewer®] ozt Call
(FAE gl 53} =3) HolHE #Adte] 29E =&ttt 9 8 3H
|

AR OES St %= VUL Als= Sk

)

= 4N m
o

=h)

=
N rOll
- =

%
Sl FBo| R AT EF

|

.

-
e A FrE BAstn

4-1. SUISQ-MR A3}t £4

FolA7E AZFslE VUL AH84e] sl 2ots] $8), SUISQ-MR
AT AT digh A B4 AP AFAQ 4 A= o2
o (7 9 =),

E 9. SUISQ-MR Z}o] tigt Two—sample t—test
Factors AH&2E B9 xF t p
1% (A0 8
(H-L)
User Goal | Heavy 0.17 0.83 0.785 0.436
Orientation Light 0.82

ogelu) ol Qe 7 B ps ATsH e £l FaE 7
)



Customer Heavy -0.03 0.70 -0.176 0.861

Service Light 0.76

Behavior

Speech Heavy 0.19 0.85 0.723 0.473

Characteristics | Light 1.10

Verbosity Heavy 0.58 0.81 3.000 0.004**
Light 0.68

SUISQ-MR ZAt9] A9l 47FA] 9] Factorg 71522 Two-sample t-
testS FHSH A} Verbosity, & AFEAZE L7le dighy of o] M E Q]
ot 9 HhE Weke] Witk £ O1F F foRe Zort Sl Ao=
e £9] Heavy User Z1&©°] Light User ZFETH did &5 Hs
o @ol A4 A%haE &g 4 ST, B A 0587 = U] A
the e 3T 5 o iz, A7 =

=
7o) Bt Aole theT Bk (B 10 #X).

E 10. SUISQ-MR A& -5 digk Fd =}
Factors AR 3= e
2}
(H-L)
User Goal | I would be likely to use this system again. 0.03
Orientation (o] AAES thA] AFESE Ath)
[ felt confident using this system. 0.30
(o] A|AELS ZAIZE QA AFRSH 4= Qith)
Customer The system used everyday words. 0.00
Service (o] AARE  dAAAEQD "@olE ARESHA]
Behavior 2ig=ias )
The system seemed polite. -0.07
(o] Al2d"le FE5HA gHiRttt)




Speech

Characteristics

The system’s voice sounded natural.
(o] A|ARE] FAE= AAA AT

0.03

The system’s voice sounded enthusiastic or full of
energy.
(o] Axde] =ialeld FFH

=AZT)

o]

ok

0.33

Verbosity

[ felt like I had to wait too long for the system to
stop talking so I could respond.

(U7h ot Al2ago] o] Ed uj7tbx]
U o8 7ot of qitt)

0.77

The messages were repetitive.

(] Ar®e WEHoR SESHE AS7

Beh)

0.23

The system was too talkative.

(2glo] YR @ ol @eh)

0.73

4-2.VUI o8& Al A+ o829 73 (Difficulty Types)

4 28U 2nE %
1

User 15°] &35

3 Heavy User 15l
FolzEol] o

A
—1
99 oleje AEMEA motgr)

dlElee g8 HEA9 79 HAS AA, 15747 £2HAG (& 11
2z). 9 1571712 WFsiE ojele &

ol disl], Heavy User 21553} Light
Atk o] 133712 12 29 i

User 115 T3t & 1334d0o] g XE
it 221 HF3F 2pQlo] &g d Aso] dsf A& A AYS die =t

’

312, Heavy User®] #]ZE £=7} Light User®] 2 ZE 4= tfd], oF 2uj

7 s,

S spul ol

Fals T,
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4-2-1. Heavy User 159 o3& &

Heavy User’} VUIS AM&3sHHA ZF st 2ZESH
Light User®t} Wt} T150] Self-report e F3H2] A
ojgA BIFE=A A FQT Ut = 4 glenz I TFE o
gzt duE AAS Zart oy WA, ¥= 7 B =9d DI
(Oo]dEZE 22 e |7 HEAHo=w 9ho] tid] Heavy User T1&°

BolA5e sgsts ool 49S thewt go mAL

TR Ajzro]i} QIEIS FISHE AHE HEHCE § WE FsE
FAGUE o] HHo] & AzHa. oE 5o Nz UL W
oJorsl, A% F Y B o oA % go'g WET ZYHoE

Ad o e, o Rio] AL WSkt H} EHEsiy [l
el a7 Heky YL, ~ P21 Self-report <A 2]
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T HIA FEE XS RE AL of)XIul FHel AR Ao Al
SOl gier SHE AF&RFOJA 1 X[ofe] FH Hro} aipX ol Fop7} H -+
U< A Z5/of 7 — P56 Self-reportof| A ]

D6 oJ#e F3°] H-&2 Light User :zﬁoﬂzﬂ AH oz =t} ojEy

4-3.VUL 74 992 Aazste ofee 49

g2 BHY olele 29

o Axd BHOE werd 4 A 3
VUIE P45 71& 949 of@ ZWo] AgAE stelF olHgd



FISIR=A et = M AAE & Q= Holoh & A7,
w29 157H09 olele §9 2 71 w9 % O aket 92 Ao
Asd paow debaget. 1 Ane et 2o (E 12 32).
E 12. g /33 #4F VUL 74 @9 Ol 2 gt
VUL 74 &4
Type - Data & DM i Conversation
NLU Design

D1 Vv Vv

D2 Vv Vv

D3 Vv Vv

D4 Vv

D5 Vv

D6 Vv

D7 Vv

D8 Vv

D9 Vv

D10 Vv Vv

D11 Vv Vv

D12 Vv Vv Vv Vv

D13 Vv

D14 Vv

D15 Vv Vv
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E 13. dFF 3% #AE VU 74 290 d AHex 25 u

VUL 4 &4 Heavy Light
ASR 0.26 0.17
Data & NLU 0.25 0.14
DM 0.22 0.05
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Abstract

Understanding Differences between
Heavy Users and Light Users in
Difficulties with Voice User Interfaces

Hyunhoon Jung

Digital Contents and Information Studies,

The Graduate School of Convergence Science and
Technology,

Seoul National University

Voice User Interfaces (VUIs) are growing in popularity. Recent market
research has shown that VUIs are being adopted by the ‘early majority’ based
on the ‘Diffusion of Innovation’ theory. This means that VUIs are not just for
the ‘innovators’ or the ‘early adopters.” While it is important to understand
the usage patterns of different user groups, few studies focus solely on these
differences. In this paper, the VUIs user group are divided into two categories,
heavy users and light users, in terms of the frequency and recency of use. To
understand the differences between heavy users and light users in difficulties,
[ conduct user study using the restaurant reservation VUI, AiCall, which I
have participated in designing and development. From the result of the user
study, I found out that each user group had a different way of dealing with
the difficulties; heavy users were active and aggressive, while light users were

passive. [ hope that the findings and the discussions of this study would be
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used to design and develop VUIs for both user groups.

Keywords : Voice User Interface (VUI), Conversational User Interface (CUI),
Voice UX, Conversational UX
Student Number : 2017-29610
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