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Objective: The aim of this study is to investigate the voice and appearance personality
of representative smart speakers in Korea through emotional vocabularies, and is
to identify the factors affecting the personal satisfaction of smart speakers.

Background: Recently, various kinds of smart speakers have been spreading. Such
smart speakers have various appearances and voices, and conversational interactions
have their own personalities. However, the study on what kind of personality users
prefer is still insufficient. In addition, it is difficult to find out whether the congruence
between design and voice personality affects user satisfaction.

Method: In this study, the voice and appearance personality of four smart speakers
sold in Korea were separately evaluated using seven emotional vocabularies: funny-
serious, casual-formal, respectful-irreverent, enthusiastic-matter of fact, warm-cold,
talkative-silent, active-inactive. Then, the satisfaction of each speaker was evaluated.

Results: In the evaluation results of the emotional vocabularies on voice and
appearance personality, there were significant differences between the four smart
speakers. In addition, there were significant differences in the satisfaction of the four
types of smart speakers. In particular, some smart speakers have shown a very large
gap between voice and appearance personality.

Conclusion: The participants preferred a polite, friendly, and warm voice. On the
other hand, too serious, formal and cynical voices could have a negative impact on
satisfaction. Meanwhile, the congruence between voice and appearance does not
have a big impact on user satisfaction.

Application: The results of this study can be used to design the personality of smart
speakers.

Keywords: Smart speaker, Voice Ul, Conversational design, Voice personality,
Appearance personality
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1. Introduction

RIS X[ (Artificial Intelligence, O[5t ANQ| X[&H QI WMt HE0 24214 7|&0] YT
AZO| X[&XMo 2 dEstn UCL Ofof W}, MEAILL SHAEE
(NUGU), ZI7k29| OJL|C, HlojH{ o] E28}(Clova), 722 T2 =(Google Home), 1
El4(Gartnery= 2020E7HX| 0|2 W 7FH9| 75%7F ADIEATFE HQsH 4oz
O] AEREE 1ME 1HARY0 P& AOE FHE|0 AUCKYeoun et al, 2017). &
AFRAO| e MA Z17IE0). TV, dED, 248 5)2 HYEYLE AdZAsl0 HE 2
O|E MTSH| 2ot 4™l X|Yok &O|THKim et al 2019). ESH AOEATIFE OIS [fACZ & o
£ S5/t Qlom, #E o 3 o] sty TdEe mat 1 AME 829 #Mels Xt iiE HeR B
et al, 2019).

WHoz FAISt ULt SKTQ| +
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Y CHKinsella, 2017). 12|21 ZLj AOLEAT]

el AOEALF AH2

O= J|0Eln U,

SO AIFOIM K|

o)

[>

= 242 80t 20|~ 0|0|ME(Voice agen)Z2M 72X E S 7|HE ASXt HFLIA0[M BiCt 24 QI
MH| A9t HEE HS5tHet: Ot OJ AHOHo| ALEXIO|AH 25 Df=E0|7|0= SHAZF RALE WEtA VUI (Voice User
Interface) CIXO|HE2 BRI MHE XHEt QlAte| HRME 0|O[X|0f Oj22|= HEALPersona)E Fdtd, 10 Hefs 7H/H (Personality)2
A O|O[XK|E ALEAZL 7HE = UEE ADIE | FE CIXtQISI2{ 1 =3BHCHCohen et al. 2004). O] Ifj, ADLEAT|Z{O] J|MH2 ¢

E 184 230| 71X, thgt e HH MEio| M2k 50| o) ZYUXOE AYEICHCohen
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E2E N3 AKX 52 CIxtQIsten 25 &S 0|XChPearl, 2016).

_|I'IJ
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HRACE Ofo|HES| WHMRIZtZ2 O|0|X|, B, MM, 22 Y) st & Ml E2|2E, 42 2F, AIZH o4, 34, RN §)
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2.2 Emotional vocabulary

= AF0ME ADIEALZO| JHHE EIISte ETEM Table 13+ 20| 77H2| ZHIHEAIE EE3IQACt YBHY g
MZ e 2OIE 7HK= o7t BE 0|0 ZdS B7ots HEZ AMEEICKSoo, 2007). & G710 2&& 7719 #dY
49| 7§14 B7to| Ho| ZEE|= Moran (2016)2] Tone of voice 430 042f Q17t33t & A (Goldberg, 1992; Hyung, 1998; Jung
and Nah, 2007)01A] 0| 2EE HHYHEA & 4 L= 2 OXQL HdS E715=0 HES H&At 3

d 5 84 € 52 F7kst0] T4
UL} Table 101 THSEIS AR MH0| MSE SF0| ZAHBEAE TSI ZOICE MOIUS-TIX3, HFLSH-TAHQL F3h82
8, FHHOLYAQl MESATLR, SCHAL-F8Y, HIHAATH0,

Table 1. Emotional vocabularies used in this experiment

Emotional vocabulary

Evaluation scale 1 2 3 4 5
Funny Serious
) Casual Formal

Tone of voice (Moran, 2016)
Respectful Irreverent
Enthusiastic Matter of fact
Warm Cold

Three more adjectives (Goldberg, 1992; . .

Hyung, 1998; Jung and Nah, 2007) Talkative Silent
Active Inactive

2.3 Experimental system and environment

ZAMO| g2 E SLUOA HOjED Q= RO ADFEALF 4F(SKT £, 717t O|LC 2 &, HolH EZHhez SRt
(Figure 1). Zf AI[7H2| AZEQIOl= L0191 3E 20Y) 7|E2| HTS AFIRICE 39 282 HEER S| SKT +7,
717t OUC d2|n Yoy S2HE oY SL2(Yel, 712 2 Y S22 YA AEALIF NN S2= &4

— To

Y
[ |
- ~
T —
SKT NAVER Google KAKAO
NUGU CLOVA Home Mini C

Figure 1. Smart speakers in this experiment
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2 =1 /g2 g7t We 2m7Ho Cxielof g
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=E Figure 29| 2F 1} 20| 2mFHE= S2t2l= M2[SkRACt SEA|T

Figure 2. Evaluation of voice personality with blinded smart speakers (left) and evaluation of appearance personality while

looking at the speaker (right)

2.4 Participants

Aol 200 H oHekd 30 (Ed 159, o 159; Ha 239M)0] FSHACE

2.5 Task and procedure

Y2 4202 £ HEE BIske At CXelet 21 e g BIske dE & JIKIE LR ZIEsAn MA, AQEA
m7{te| At A0 T ol= THOXIE sl A& UBE TASIAUCE dF A= ADEALIFHO 2 EH(O]. ofZlohs £E
2I|Z{7F FH| SE{7F 2H "o of2tn WASEE SRICE 0| Sof MBI ADEALFO| 7|2 QIE2M HAlg O
AMSHA of 0 2 dE THSHAUCE O 2, HHPOK= A2 MEE ot ZRO| ADLEALZQ} Table 22F 22 10742 €&
Table 2. List of conversations with smart speakers
Section Question
I'm lonely
Emotional conversation
I'm bored
Set alarm
Turn off Bluetooth
Convenience Turn on Bluetooth
Tell me the weather today
Tell me the fortune today
Tell me the schedule for the Tottenham match
Information retrieval What is happiness in English
Who is Lee soon shin
49 ChetlZtEsta| K|
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3. Results

3.1 Subjective satisfaction

XE UEZ ot Z2h, Y FFL ADEALA ZF BEE =20 Foleh K07t EXBATHAS, 112)=343, p=002). Figure 32| 1
2HZot Turkey AFE T4 ZUO|A HO|FXO0| LojH S2HO| URE 97t 7hy U0, 72 82 UFE =97t 71 R

HLE[ACE 1 OlRet JHdatel dpbde Che TE0IM d¥E Zolch 12| HY 7to| BHEEole= [olst X0|7t gien
(A1,112)=0.00, p=1.00), L2t AOH 2H0| 2L EXYSIX| UUCHAB,112)=046, p=0.712).

4.5

3.5

N
(7]

21

Satisfaction Rank
N

=
)]

AB B
0.5

Naver Clova SKT NUGU Kakao Mini C Google Home

Figure 3. The mean and standard deviation of subjective satisfactions on smart speakers (The use of the same alphabetic
characters indicates that there was no significant difference when o=0.05 according to Turkey test)

3.2 Differences among speakers in voice personality

Zt ADtEATZHO| HO|A Bl thotE Soff B7he 7480 st Z48E8At Bt 21k Figure 42+ 2
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oF XtO|7t QI LIHX| 2E HEAt0| CHeiM = ADLEALZ ZHo] |Rolot X1O|7F EXSIRICEL F, ZE ALFHES SSHE Of
2 ot FARE JIX|1 UQUCEH £ BHE F=2 2 MelstnE ChA T USICH= EIHE WRACE 2|1 Aol ZE ALl
=2 O 10D, SEA0| 0, Mo, =LA, M=H0|2t= HI7IE HUACE §9|, 717t O|LCs CHE AL|ZHof Hls{ o X
OjQAD IHF A= HILE ERUALE BHH, 12 52 CHE AL|Z S0 Hls) 713 TIX|5HH, SAXM0|1, HAXO|M, X1, £E3t1,
2=H0|2ts B7HE ERULCE oHE, SKT +=7= 7t @EAO0|1, mRstd, £=ChA Y, MIHM0|2ts H7tE 2UCE 2uEo R, HO
20| i HIt Aot HH MHEOIXIE 2 SKT £+1e 712 22 7t Abte|l= Ji482 71T A2 HIIRMCE
Clova NUGU G-Home F-value P-value
| | |
Funny 1 Serious 4.95 0.003**
1
1
1
I.
I
1 \. |
Casual i_.eB | Formal 4.50 0.005**
. | {
1
I
I
I
!
Respectful : Irreverent 1.73 0.164
1
I
I
I
|
Enthusiastic : Matter-of-fact 3.86 0.011*
I
I
I
1
i
Warm : Cold 3.13 0.028*
I
I
1
1
1
Talkative : Silent 3.01 0.033*
I
1
1
1
1
Active : Inactive 3.82 0.012*

1.5 2 2.5 3 3.5
Figure 4. The mean and summarized ANOVA results on voice personality of each speaker (*p<0.05, **p<0.01; The use of the
same alphabetic characters indicates that there was no significant difference when a=0.05 according to Turkey test)

3.3 Differences among speakers in appearance personality

2 AntEATPS Y TIRQIBH B0 H8S I ZIHe Figure 59 ZUCH BE ZNEEA UAOIA ACtEATHO| Cixf
Ol JHHO ROIBH XO|7t UGS, T ROl HOIA 4 2t Kolof Hlef AL|F 2t 4 A} ECH ALY SKT 7ot 2
g2 WAL, BHH0|D, BAH, ZGE CIXQIOR QARSI TIFESICL 93, Lol S2biet 717t DlLicE XIS, 7
FUBHD, Cta BE0HT, $0HAIR CIRII0IZs HIHE WOttt ol 717t OjLicet Holy 228t 7H2E Cixtalg U «
S TN CIRfRlO] sryR| HRoE Bl Sol, Hjojy 22btel LRI FTte iLC BOte o oI, HF YD, Sria
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g1, H=H0l2ts E7tE U

Clova NUGU G-Home F-value P-value

Funny ‘ : v’ Serious 72.54 0.000**
Casual Formal 37.30 0.000**
Respectful Irreverent 14.39 0.000**
Enthusiastic Matter-of-fact 12.87 0.000**
Warm Cold 5.98 0.001**
Talkative Silent 63.60 0.000**
Active D Aw | s sed ol 18.27 0.000**

1 1.5 2 2.5 3 3.5 B

Figure 5. The mean and summarized ANOVA results on appearance personality of each speaker (*p<0.05, ** p<0.01; The use
of the same alphabetic characters indicates that there was no significant difference when a=0.05 according to Turkey test)

3.4 Difference between voice and appearance personality
3.4.1 SKT NUGU

Figure 6= SKT “=710| H0|AQ} CIXOl AfO|2| ZHAE AL B4 7+ kO]
Folet XtO|E ERACt O|= EOo|Aet CIXIQI 74 7o
=

O, STt EGEH, HIH A ATH Ol o)k

—-Zotoh,

o

&M 31E0N 2T AT UFZ FIOM SKT F7E 40 207 T 2918 AXUALL 2 0|70 Cist A20A FHOAE2 9

0| ZEBILY, ‘Fa2[7h CPESt0] =70 HOISHEY, "AAEAIA 7HE 7PEA Chtes S2A2|0/C) SZ, F2 CRRQIo| st &

JtEEE S22 =g ATk 2AS0] BRACH CIXHIo| tHeiM= FAiMel 2Hez AMrt2 #80| AT = 9/ H0| T

AALSLY, HiCj2 Am(H 3?5*—‘?—94 HME= 2l H“—iﬂ AE0| HTILHE oAk AU SHX|2 FEFZM Al HSot= 39 8
=
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Voice only  Design only F-value P-value
Funny | [- Serious 9.77 0.003**
Casual Formal 8.94 0.004**

Respectful Irreverent 1.91 0.172
Enthusiastic Matter-of-fact 21.74 0.000**
Warm Cold 10.29 0.002**
Talkative Silent 31.02 0.000**
Active Inactive 23.48 0.000**

2 4.0

Figure 6. The mean and summarized ANOVA results on voice and appearance personality of SKT NUGU (*p<0.05, **p<0.01)

3.4.2 Google Home

Figure 72 T2 32| 20|20} CIXIQI AO[2] ZYYEAL M 7t X0|E HOELL 712 82 EOI*S& CIxel2 =t SA4H0IH,
SE01, Lt H=SX0[ets B7tE 2RUACE g, WO|A=-TX|eh, ‘@8N -dLH4ol, 'pLtAR2-2 &M= EOo[Aet T|Xtel
N8 2ol wolet XOojE Bt

T2 282 3122 AT UE: FIIOM 4742 AT|F T 4915 AXSIRACE 712 32 LY S S22 7 20FHUCE 2
M|, Ct=ol HOlXtE2 F2 82 F227F 2HEstn ARHQ 2EZ LATICID SIQICE o, P2 32| CIRIQI2 Aol A
o, MOjgl= CIAtRloj2tE 2|0 WRtLh ZBH2 R, 12 52 H0[2% CIAe Ao|e] ZEH 2&X|= 7hy HAXIT, AARHel
E HE0] IfotA ZrZeh EHint fxiMel £ gl ORIz 0|gle =3 AUHZ EIhE ULt

3.4.3 Naver Clova

Figure 8= W|OIH S ZHtQ| 20|20t TIARl AHO|9| ZEHEAL F 2F A0|E EOELE @M - 2H Ol Weh-A7H2' 2 A
Qg O HEEEAME 20|20 CIRIQ! 71y ZHof Relet AO|E ERICE 53, Fa2|9t tiet &2 S&MeLt EAe2 =
LOtLE BIHE YRACH ok HO|A0) HIgH CIRfQI2 Of MOIAD, HF L5, +LtARCHE BI7HE YA Ol 2249l 2l¥el
OlL[= FHEE 7} ZopA A8tV HEez 2oltt ZEXNo 2, oY S =B 20|29k CIXtRl JHg AtO[o= Tt E Xt0]
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Voice only  Design only F-value P-value
1 |
Funny Serious 6.68 0.012**
Casual Formal 0.24 0.626
Respectful Irreverent 2.49 0.120
Enthusiastic Matter-of-fact 4.22 0.045*
Warm Cold 6.13 0.016*
Talkative Silent 7.97 0.006**
|
Active | Inactive 0.59 0.447
3

1.5 2 2.5 35 4

Figure 7. The mean and summarized ANOVA results on voice and appearance personality of Google Home (*p<0.05, **p<0.01)

Voice only  Design only F-value P-value

Funny \ : Serious 71.39 0.000**
J
J

Casual Formal 30.95 0.000**

Respectful Irreverent 79.58 0.000**
|
I

Enthusiastic | Matter-of-fact 2.04 0.158
I
|
1
|
1

Warm : Cold 0.21 0.646
|
|
1
|

Talkative : silent 43.83 0.000**
1
|
|
i
|

Active : Inactive 5.42 0.023*
3

1.5 2 2.5 3.5

Figure 8. The mean and summarized ANOVA results on voice and appearance personality of Naver Clova (*p<0.05, **p<0.01)

http://jesk.or.kr



536 Huhn Kim, et al. J Ergon Soc Korea

SHRIZ 31ROIM 20| Lol SZHHE HE OEE BN 192 KXISIUCL 0]Loix0| ojo|X|7} 2 XBE Fzoz C|
Folat 0| A AO[Of ZHAM SUX|7H DA LEERLEZI YOt ABEOIR; CHTHRT} 200HRH7| THEO FHRIE AHHOf THSH 2zt
2 =otH HBOl o2 KOl

3.4.4 Kakao Mini C

Figure 92 7172 OJL|Co| HO|AQf TR ALO|Q] ZIHEAL H4 ZF MO|E HOELL O|LCE 'S&eh-=28, €85
o, H=Hel-ASHoloA 2o|A0k CIXtRl 71y ZHo| Feleh XHO|E EO0[7l oLt ChE AL HisiA= 1 Xto|7t 7+
C}. 717t OJLCE RESHA HHaS AFESHL, REAth HHE WOl =0, CXl: 717te ZHl= JHEE '2to[2's ZUE

AHEH7| WE0f TOjAD 73 LStet= BIHREQUALE.

SHA|Z, 717t O|L|CE XF UFE F7H0|Af 39(0f ¢

1

X
= 2t Aol gRMXIE, HHlz 3 3852l €& 21t

Voice only Design only F-value P-value
Funny : Serious 0.14 0.708
1
]
I
I
I
Casual : Formal 0.65 0.425
I
]
1
I
1
—
Respectful / : Irreverent 8.77 0.004**
J
y 1
|
|
1
Enthusiastic : Matter-of-fact 5.11 0.028*
I
|
|
I
1
Warm : Cold 2.18 0.145
|
|
|
N |
\ |
Talkative > : Silent 1.79 0.186
y 1
1
4 1
|
|
Active : Inactive 5.16 0.027*

1.5 2 2.5 3

Figure 9. The mean and summarized ANOVA results on voice and appearance personality of Kakao Mini C (*p<0.05, **p<0.01)

3.5 Correlation analysis

Figure 102 2= ADFEATZHO| HO|AQ LAYl ZEHEAL ot ZutS I UFRE 7to| YA S Mot 20|t
Aole Bz FIIE[Y7| M2 d8EEA by ot
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TSHALE CIRQIO) AOIM = HYEEAL ZH0] M2 B2 S32A 7 EXSHAIL 53], Mo|A=-71F et MO|U=-+Lh22 =2, Y
kel o

VOICE DESIGN

= E4
P = 2 5 P - 3 2 5
(%} 2 o o o %)
£ 1 I I R T N N S T
& 11 S = ES H s B e > o 4 H
A - > = 2 s w
) 2 1
a2 a2 =3
2
2
o
o g - » g = 3
= - s e >
: ¢ § f 5 E 3 z §8 %4 f 3 E &
£ 2 3 5 =
For all speakers 2 B L § 3 2 3 2 & é g 3 F 3
= = &
Funny Serious
Casual Formal 0.552
Respectful Irreverent
L
O i
—_— Enthusiastic A 0.463
o fact
> Warm Cold 0.451
Talkative Silent 0.418
Active Inactive 0560  0.424
Funny Serious
Casual Formal 0.728
Z Respectful Irreverent -.421
9 O] Matter-of-
N Enthusiastic fact 0533 0612
L
() Warm Cold 0.466  0.432 0.546
Talkative Silent 0.765  0.685 -438 0567 0412
Active Inactive 0582 0550 0.611 0.595
Satisfaction

Figure 10. Correlation analysis among emotional vocabularies and satisfaction for all speakers (it shows only correction
coefficients greater than 0.4)

715 20, YHHOYAKOI0| BEHOR WES-AILL, STHAY S ZSY, HIH

H0|AQ} C|RfOIO x
OLYAHOl ZAHEA D_rsiz WAt Srele 8%, MK

o 2
oL A3 QI M3t
A3HOIY| N 24

z k22 U
2016)0 3iEst= Ul 7 ZEHEAUCRE SR ot = U A= EO.JEf.

Figure 112 2t ADLEAT|Z{O] BISEQ} HO|A U CIXOl ZABBA Zho| H4TEA 24 ZIjo|ck F2 S22/9t Ch3t L40| B
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