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o4 Edol A ot Aulzt SAHe molelth, EAt
g, gobe svtE AuA AgAEC g AgHom Agshs
Az sdelm AR A WE 94 b ¥ vhehoe,
Auow Agus el wE, ok Ade &4 dEHelxe
YR EE oE P F 5 Ak web &4 Aol sw
soF AL ola|slof Ft.

w4 AE el molM e Fobe, skt Aele EdASH Aw
*E*éfd o FJ E7} Odégi A= Feolth, 7]Ze mulal
dE) > B (A} gxE g > A4 (F
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A G, 54 Aol 2= B
A7 EAEA] Fom A AAo] EAlo] o]Eolxth = Fhi}e]

w54 ol aRtke] ok AYS deter] AsiA =
AREARZE i sk AE olsisiok vk A FEjel wel, AREAT
Aol el o st vk @ebd Aolr] wielth (eg., “Alubs A=
=o1H” VS “ o =olH") o, ARSAE ZAdfel] wis) THA=
7R eF Al HA Aape] kAol AW, Al dFS vH 5 Aok
AN A AR =dE TEsE A-YIEH=RE oloA7|R
ol that =Alolvd 54 dEH ol ALE
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A1FZFA 2

A1Z A7 973

&4 olEH|o] 2o A o AMu|A= @l |
al. (2018)7F 72 & AH&A} 887 ] AHE 715E A F Aol wEH,
o AntE A2 F A AIZF & AR RIETE 7P mom HA
WHEol F 40% olE AAT uhF i
et al.(2018)¢] ZHAlAE AwtE 2917
A o7 ARk =l F StUE F87]E ATt (o 7,3@“, IoT).
[Z28 1]2] Voicebot.ai®] FAMNAME YeERG Z A
Au)| A= AutE AuA AFRRIEC] H & W oAb 4%%ﬂ4
(88.7%) el g W o] (73.6%), =2 &F s ¥ o] (39.8%)
AbgahE A A mgloltt, @

N
=
»
o,
o +
RE
e
o
o
i
)
>
3
3
5]
=

Listen to streaming [ 5 -
music service 73.6%
Check
%
Set a timer 64.5% m MONTHLY
Set an alarm 59.8% 45.6% B i

Smart Speaker Use Case Frequency January 2020

(29 1] 20209 1€ 71+
SHE S| ANA AF AHEEE A BE

Y BRET KINSELLA, “Streaming Music, Questions, Weather, Timers and
Alarms Remain Smart Speaker Killer Apps, Third-Party Voice App Usage
Not Growing”. <Voicebot.ai>, 2020.05.03.
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27] AgAret A7) AREATE BE Abgets Aulagl v, got
ddL 54 Aol AAY AT olgddE d¥FE = F 3
ek F4 Qe He] vk ot APE oldllste slo] ettt

&4 dEFols VW goF Aulae st AE EA v
A5 AAE goF BiEs dxow AAHE deolt. F, gobg
B @ W 243 F Qe 227 A Rolge ok el:
71E Qe slol 2o gob g7 A 9GHH Fejolrt
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7|E 2lejHo|A2] S HE 2M olE{H|0|ALS| 2ot ZH

(13 2] 7% QAEsolash &4 AR olne 2ot B

2%y wiel &4 oz AgATE ddete AL
olgfshi= Aol FTasith. Ao ol wEl AREAZE Axtel] s
| A}al= wprl 2eld Ao)7] wjiolth o AT AFEAI}F “AuE A=
014" g 2sgs wels, “FoF 5ol g 2Eds wEo
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olw] AL&A7L Aol dlal 7pHE AuiA el AA A8 A} Apo] o]
]

=
fol ZW Aol 9L F + Utk FHAY FPO olojd B,
=]

AREARE et Fd AEE x=dE dEske ARty
(Serendipity)E =2 4= 9t} (Jin et al, 2018). dA|WF H AFtoA
st QAR wEd, oy & FH Adides FTF FAA
Aoz olojx7|=  drth  EE QJHF FgREo 24
AEIF o] 220l Fots HFsts ol F shuE VdAd el
Hox &s & woken, 54 FAREY Agole Flel uig

Baolt 4 AgHolx ALE AR ooV @k wepy
AR A E mEE woh AAE FAL ATE Bast Al

i 54 A2e in-situd] AREA U=E BEsiA 228 5+ o
(Xiao et al., 2021; Lovine et al., 2021; Kostric et al. 2021). ¢o] 54 &
woF TdlelA mEHAHor s Flolth. o HFHUE ~EHI)
HAA ARRAES 1D Ant gYe VlEeR AR w2dE
HAst A sk, 2) wiAEA AFH7E Zolx] AbEARe] s werw

IEE goldlte= Aol T A7 W]ttt (Jin et al.,, 2018; Volokhin
& Agichtein, 2018).

5 v Holar Bl ARgAe Fot Y=E, s = &4
A E ol & AushA EFstuA sh= Ao # d5re] F7lou
A 28 A79 5
e} e w2 A &4 dEHHolx9 &}
el AHgEE Ao FR3S oldsta, A #3F W= FA
[ORW/

~ERH Jldes asE doba,



A2 Ad AT

AT grstag e A4S 1) 84 AEselaolA v
gob Ao £3 2 A #¥ wa FF 2Ed JuEe
8 Aot}

webd o4 AEsolze =

o

0 i
2

A 71E QdEHo] a0t AEAHS
spetaof ek, w3 oM AgAEe] Y=} go] ow
uebubar, Aol o ATE ofBA IAFHA=A AT Eotof
o, whA o m gof vl ARER FA AT M FH B7L
HEE mpota], & ATt wrdstoof gl

ﬂ] A e e A S
geE 542 Awdta, &4 Aeselse Awd
5 AvEn. A28AE gt =] AgA
sk S See. ARAen AEdY Asse 535, 69
Aol o] AHgA FA Uzeh @ stefat, w3 ot Felo
ga 7E ATE FolRth AL AHex FAle o AT

o gelprh ARHoZ AEA AT WWH Lo FHe B

m
)
NIT
o

A1 ZE S48 dEFolLY A

L1 &4 dEse|2e gy 54

SA4 el o] ~(Voice interface) ZFolA], AFEAE= Fo]E& F3)
A 2=g3 AAxe g Waoz Asagst. AMgate &9 3449
o], M2 Aoz 7718 248 & gt} (Pearl, 2016).

=4 e ol 2o Y F 5L, Buldoy Ay gl A|ZHH
Fr(visual cue)’} EATA F=teE Holth SA QdEH o] 29
ZPEAR AL ol EuglE] EAelA J}"ﬂﬁ‘jr A2+ A {7t
EZA)E A &7 wFEol, AFeAE A AEE 2GEA FAZE AL FZ |

3t 235 o =3517] o]Hk. (Myers et al., 2018; Corbett & Weber,
10 -":l"-\-_i _'k.:.':._ T |



2016; Luger & Sellen, 2016) A&l 7}53

AR A7 w2 A 279 (skimming) & 4 Q& 7]E QE H o] ~9k g,
w74 QYo 2= FA gk ARE AFsH] o H

Fols WaloF A mEAY Jhed Vlese A
‘Learnability’ =+ ‘Discoverability’ A2 o]o] x| 7
& Weber, 2016).

AW 2ol o](Natural language)® A&} 4
AN A 7HE AAxsg WAooz AmMss 3

Atk AFEAE
2ol Adely od, A= %% Alz=gle] WAdog ¢
nom Qe Mol dojyb= 1 #7Hin-sitwe] U=E 38 4 A
(Xiao et al., 2021; Lovine et al., 2021; Kostric et al., 2021). °o]+ E3|4}

AHEAES] w =]l g g E = 3 A|&ElO A f&SHA ZHE-gtn o]
wj o 3ty F3H A 2~E(CRS, Conversational Recommender System)
ok A= AAe] FAA HAEE FHse webd digk At
gslA AaE 917]1% st} (Jannach et al., 2022; Kostric et al.,
2021; Kang et al., 2017; Grasch et al., 2013).

ek 22 54 wZe, &4 AEF o]~ AEA AT AYE

L oz AgEE Aoyt Bl AY Guy(2018)&
A A HA 370 A, Bentley et al. (2018), Beneteau et al. (2019),
Mavrina et al. (2022)% AvlE A3A FAHoA Algx 2aE
TRt 54 QIEF o) 2oA ALEEHE Tes AR EAEIT
ol Beneteau et al. (2019)% Al&Atel 25 34 Ayw dhg)
s v JHFE Bk

Trippas et al. (2018), Kiesel et al. (2018)2 54 7|Hke] 7 Alof A
el A F33 A@ES olsiet] @ in-lab #7043t
719 A Y-S WGtk e Zhao et al. (2022)= HIT 28 &4
AEjHo] 22 X2 o ofw Hrp AREH =] #EE7] $l@) Wizard

2 Age AYPsr. Myers et al. (2018)2 ZAUHE
Z28 wf oj" et AMEEEA ] S8 MR ZREEYS
A zfste] A7 713 AREE =S Jivt

11 f-! H, ‘_]l



1.2 34 dgdol= A

&4 Aol Ba od AFES Uil £4 Ao ASR 24

kako] X% % o] 9t} (Chelba & Schalkwyk, 2013, Li et al.,2009). &
Aol FHudd F e AY AFESo= 1) UstE AN EXI 2)
A Ao 54 2 A= AFEe] 2

AA gstyd HA SHolA, Trippas et al.(2018)2 4027 A1
d o Yelys gl S ARz in-lab
S} S At AAl FA A|2'S o] &8sk Uil T Ee
H7WA Y 242 AR g Azpel HA ol gEs wol ti3tE YRl
S AN Aazegd By ERErh VE "HAE HZ P
Qo= vkt el wetE B SIYh (query babbling, instructions ).
ol Al2HT ALE2F] gol FUHATE AlaEle] Adfe AL&A7}

-
F7h Au NEe aqss § sEHo A

A A9 EA SHAA, Guy (2016), Guy et al. (2018), Xing et
al.(2020)2> H2=E Aot 54 FHHE APAoRE Hudr. 54

A7 o A% AgHE e ted gtk ARt eAem
z497) 48 eve-vte Zux/ ~agve] FEsgel @ Bad
R FA/ LSS BAW 2] ofele wol.

w3 o4 AL HBaE Al ns) YRYom wael Hojs
A& Azrel A Ehta, dold Ede]l Adsyy wok A9
%S walth aen o4 A e FuHe JF9 guow

o
BFHE AFE BAY (eg, "EET 95 FHAAT).

AREAE Q1A SN, 54 FEe HAE APl wE Adsya
FrEen, Aesirta AAHAT. AFEse A fEteg, TEEL
vs A lE)el ARl Tad TS vlaiv} ﬂMH wAl= ASR
L5, Avtell Hiek AL st mtA] o]l st

S A7 FA(formulation) A st A=, BE 24
SlEj o]~ A% OF A}S FAE 3l Myers et al.(2018)<
ALE2FE0] 54 71N TR EEY S o] & o BAstE 2w/, IAS
Séeied BRAT. w4, wes, Aze B,
= J

o' Mo
= 9 &4 AYrt yeErth T3 Mavrina et

: ek



al.(2022)= &4 QIH#FH o] 2olA YEVE 4T SR/FE Fotstr] s,
AREAFO] Hg AdE A|AEY] g FES AP AREAY d§
A2 AA reformulation, repetition, articulation©. & L}E‘r‘;lﬂr.

olejol = 54 Ede] A4 HAZE EF3 AFE°] Ut} Zhao et
al.(2022)+= vt &= A AHE w AR FFeE HAaE AFsh]
Zzto| AMgSs R w7 VMR AMEE w7 Y (Navigation

command, Content-based command). %=3%F Kang et al.(2017)ol] w2,
SO R 9gFE HAASE HAaIdA FUAES ki WAoo w
Uz=s xddd: FTx3Ex ga 2o @E@g”“égﬂ =
UAAY WHdol = 43, FHAQ AAHY AH(eg, “EF FI),
93t ZH(e.g, “THIES AYH, 7Lt ~2EYT), e Fsteto
A8 5. ATFAES dd AYE IA ‘objective’, ‘subjective’,
‘navigation’ Al 7[R 2 73}

B ATAAE &4 EdsT At B4S ez, sE%
tE o4 QEdels Jw gt APEL BT wud WAk oy
253 ATET gol, &4 ALE ol g Aol o Uz

13 .-:"xq -::.'I:I- 1_“ [’



A2 A S =WAY AHEA Y=g A

2.1 2EgW AH]|2Z9 ¥

o =718 Fd2 294 AACD, JHE )M HA™
A (murd, AFE)R, 183 ~2EFW Anjxaz2 AEelolt). Lee et

2o o Qs 1) AREAES
B2 JtEEIe skl HdeH, dugsem o gkt
=5 24 £5 QA HAY AAZ A2 3 53] 98]

o]x]7]1%= 3t} (Jin et al.,, 2018; Hosey et al., 2019).
Z = al

2 Ut A Fe Fo PrEBR ohie, Ludioz A%F
BHE Fo sEYS Bi HA AE 9Uss @sol ‘54 I
AL o, ‘BY 2EY AN 02A ololXA | Aol

o]& <l&ll, Schedl et al.(2018)2 & L=rdlelA Fa3 AMA =
sty = ‘APG(Automatic Playlist Generation) %3+ APC(Automatic
Playlist Continuation)'E # 4t o], =dolg]|2EQ A EAd
Aure EAS A|xHo] AFHow FristeE AL ou|dit. AR
AFEAE Al seed song(H ) oz AAE ZHolg2EE Ea HUIE
QA3 Lee et al.(2011)¢] Aol A, H7tel argdstsE 7]Fo] thFshAl

et (R, A2, 7 9, o] 5.

AgATE got—Ed ~EWS FHAsE BAe APl uhe ws
[e)

[e]
2 oFoNrlny  wAHow

= Agichtein, 2018).
e TP A QL AREALS] o) =& FhotslE Flo] FolRY F sttt

ALEAA AEsgls, o4 Ade Agae Uz pA8oR
FAS 5 Ak web] S Aol 2ol e Tl Abgte] o}
=g o 2 2343 & ks gAel vt

14 S H_, ‘_]l



2.2 &9 Au|zoA e AHEAL Yzt 3F

Egn ZFYFNA ojwg Sof A
Attt (Hosey et al, 2019). a3 <7<l
W EAFEAAN AAS ofEA e,
=2 2] 9e 27dHe gide=
APsity. A A3, ARAES SoF AN FES A
‘wE =doA  Wrlete, olALe 159 Bl%(mindset)o]
gk (29 3],

FOCUSED MINDSET OPEN MINDSET
One specific thing in mind A seed of an idea in mind

SUCCESS PERCEPTION

)

i
N

>~ N
-— =
)

o 2 o
o

X

i
o
de ooF i fr

E=IN)
4
BN
o
o, M

N,
£ X

ox
o

Binary Non-binary Unknown
e Don'tfindit s Nothing good enough = Difficult for users (and us)
e Findit . Good enough to assess success of
e Better than good enough exploration in the
moment
EFFORT TOLERANCE
Low tolerance Medium tolerance High tolerance
¢ Quickest/easiest e  Willing to try some things e User's intention is to be
path to success is out active in the discovery
important e But still want to get to process
their goal efficiently . Effort is expected
= o= o s e e e e s = s = s e = s = e s R R e s = s e s e e s s e s m s = s e >

[2¥ 3] Hosey et al.(2019)7} AJAgE S-oF Aol A o] AL-8-2) B =,

AFAEL SoF AMo A ALgA Bl E(mindset) S I A Al 7HA =
ok A AAE Fax; s v WEdk ‘Focused mindset’ o]t
ojmje] A¥ V|Ee olEWAGEUT-FH] XFrholw, w=He| g
g 7lEo] W& HOoRE UM wWEI gg4o® HAo] o]FolzlS u
BEE EA Bk

T OHAE wEe g gAY dske A3 S = ‘Open
mindset’o|t}. oluje] AF 7]+ ‘Good enough - Nothing good

2~

enough — Better than good enough'®} #2 e =, v % =<8
AAET gk o gk B8 VT2 AUl eR Eol, £ AyE

R
[e) O~ O O~ = A<
S T Aud =86s e 9l

L

-
15 > .-"'{\..;[ -.‘:.Tr' L



(mindset)ell we}h Ayfo] st 7|gA &
o] F&& wkalr}l. Focused mindsete] A5, A=
Eolv xHH(go]d, 4 FEs AT
I -gFdh il ggsk Ayl digk 7oi7F =A YERst kA
Open mindset?] A$, A8x5e s #AAs= FAHT A3
2EE gAsE A ¢ =89& Eolaxf gt

|
ml 19
!
J
fu)
K

Liet al.(2019)2 F& AT-elA, Al 7k49] b8 Hi=E A &2
U2ttt (Focused, Non-focused). olu] &8, ~Ed A7 59 P&
dole &= AREAEY] EHjEeF Aol ATk olXdl Focused
mindsetol &= ‘HA dFo] A5 yElRer o B2 =36 A,
FY7HA] W A7HE £ Non-focused mindsetd] A= =38& &
Eoli, £ Ats s Alzdel ¥ & . shARE A 2719
AL mantew, AR HEES d5ss Zlo] oy dAE
HAATH

gk Aulze Az

ot A FAAR FEES B A=, F2 Google Answers,

ol AAN T QA ARHEA ek gk 4w dzd

< 3tt} (Downie & Cunningham, 2002; Bainbridge et al., 2003; Lee

et al, 2005; Lee et al, 2010). QA HAFUEY 2 ZdldA

AgAE] S AR Fe= thent gok 53 F Fas), Fe
A

B7p7] & Yz FA(EE SHEel

é

_4

=4 ¢l &5 FHE7], =

ok greo] FA)e= v Zok ZRAL WY, on], otE, #d =
2 7l T 2o U=E sdstua & w FE OARESE AR
=g dlo] ¥l (bibliographic data, = A&/ 7/ % )7}
o Ftolm, ol AR wkE & st 54 ofollo]l 9=
73 -5-o]t.
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=4 d"Heo]l~ Ao FoF Al Wi 7|E A7 EAgH
Thom et al. (20200 &4 <QEHIH oM EAHH o7 YEYE
‘Non-Specific Query'(e.g., “Play music”)ol =&, 23} <
ZIHAE JIHFE g0k 2 A5Re] NSQ Ao+ a3 2t &
A gk @idolup AREAE st 5ol glo], ‘oumg 5o
Solof A EHEAE 8%, Fg Y A= NSQS gl E
N o 24 Descriptive query (e.g., “Play hiphop” or “Play something
calming”) 9} Specific query (artists or albums)S A3t}

o] Aol Azte w2, ALgAEo] NSQ(Non-specific query)E
Fslshe o= e =¥ glo] Sobs 53l A4S, Jiddstel dig 7d

o]t}

of

AAE A A FE8 Al v Y=o FAA e wet
HrE Aot ol ARgAEC]l oWI FH 2EHS JdskeA
gpetatrlell ol v]Eelm®, . AFoA = Thom et al.(2020)0]
AASE 7Y Lﬂ—Specific query, Non-specific query, Descriptive query®ll

web 54 Qo) se] &oF Huo B4 AR Aot}
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AgATE SOt 2EY MMz AAE HE-e4 HtE
FAE) AAAE dole £ olgel AT WM olgdol Wk
obehs ALgA FHel SOt 2AHE QAT MY ATEolvh

Li et al.(2019)= &°F Aol AFEAF Blzo] we}l fgo] oL A
gebA=A oz o ol Hfsl, WA FHZel Add A
A e s w2 A Aok (kA A FAA Y=T1 e A
TAAD U=z gl A A AdEed digk A=
(walkthrough)E 1 &stm, vttt Mue] A& 99 9= T4

F A e RS AR

Thom et al.(2020)2 &4 <AdHHIAo|2=oA YEltE ‘NSQ(Non-
specific query)’®] w3} olke} Z[dist= wbE 7] e wbRE3)
JEHE gAY A4 ots EE Adglez AF £7], &%,
¥, o, E, HSd, FE, FF AIZHE AAEEA, NSQ sk
ofgy} W3}l FU|E EUTE ol F HAZ A|~H]| NSQE walstA 3
%, Al gigk ARgALe] 7R E BT

il

Tang & Jhang(2020)2> &< &4 d5s #3799
ESM(Experience Sampling Method)S X33 t}t. ESMS  Z7FA}ol Al
FoA 7 FeF HbEAHoR  SHS QA= WHo=R, U

X

Aol Az delHE FHY Ak o] Aol o

A Bes s g6, 25 w9k 2-3ARF oz IS
Tl AR ¥aE AFste], W of #F de dolHE
TR CFEE F2/ As/ 3 AR/ MR

Lee et al.(2011)2 A3 FHqNA AtgARE0] ZdHo|T2EE
Hrtsle 71 845 oy IUMAE dtola AlE(seed) HEE
AR g2 M HE2E EZASIY, 5375 3024 Aoz =4 ok

olel Wy wHEES 53 HEE Ffstal, °o]F in-depth UEFE
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W o9 Ushs TeolYsE S AR

We Fastel, 13 2AAE A FIS ks
g8 218 FPe o F A 4 8 Jwg nEg

Li et al.(2019)¢} Them et al.(2020)¢} o] 21 7]dle] Qg HE

A3,

27 AAM = AYrAE Sdd ZdoldaEed uidk Q1A
ZINE S wEbA Lee et al.(201DAH AR ZHEH EAH
AEE EAH ZA 2w =4 3 te (B AFE 158) ARS

SR O Q43 g woh Adsel e WA £ 94,

Tang & Jhang(2020)x% ESM(Experience Sampling Method)<-
Z&ste], 6l &t 5 234 R

3.2 AH4A A gof 23 W7 e

tere] ot FH FE Aol A= VINke] A™ AwE wWol
APgEAIRE, ASErE Eoan siA] 2 ARgAle] kR o g o]ojxA] =
T+

7}
etk webd ASA FHY gt FA Wk AFEAIME #A

9] ‘beyond accuracy’ A ZE°] AAIE T (Jannach, 2022; Kim et al.

2020; Kamehkhosh & Jannach & Bonnin, 2018; Zhang et al. 2012).

AR Aol HEr JhE RIdEHA dFE = AL A2 (novelty),

ot (diversity), ] 9]14d (serendipity)©] th.

M2 (novelty)= ool H& 4 gle M= A7k A
Hrolth, oA (diversity)S F3E ofo]glo] dwmpi} thekgtrte] ojgh
zl ot} o)A (serendipity) FHE ofoldlo] Hupr}p oy} wRo

o9e] Aelztel e H o)},

Jannach (2022)= W33d Fd Al2~" Hr7} HEF prediction
accuracy, item coverage, novelty, diversity, serendipityS = A] 3l t}.
Kim et al. (2020)2 ©iel b FH 3 AJ=glo] FHE ApA THow
H7tsl7] 93l relevance, novelty, diversity, serendipityE 7|02
2Hekth. Kamehkhosh & Jannach & Bonnin(2018)2 A|Z=H1€] Ap-54 2]
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v Fd HI7E Y3, relevance, novelty, accuracy, diversity,
familiarity, popularity, freshnessZ <H 3t} Zhang et al. (2012)=
S-oF FHe HrF HERE accuracy, diversity, novelty, serendipity=
AHE- gt

- History relevance: 4 EY A3} [FASE Ao
A vpget =2 A E AT

- Diversity: #2775  SHolA  tésiAl AAEHA
vkt 52 A= Ao

- Novelty: el &2 Zdd A2 FEo] A=A
nhetth 2 A A E T

- Serendipity: o wel £& SEg Wdetd gt
=2 LAY,

- Expectation: AAE S iz ool HY =2
o33 AR

(e3

¢
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A3 F AT EA

AlAE AT EA

& AelAE gAstaA sk A BAE Awdh Al2de] wd
Adss aHE Hoks o, &4 AEAol=e Fof dde VSN
Arol7b Sl Etshal, olE AAl o vNte s gAg At
FEehth mEb 2 ATl 5 Aol Fof mwRlA
AMgE = AEe FEe olsista, #He F@el wel AAeATE A
2~Eqe] 7date 848 vpotstazl gk

A7 A 1 &4 QEdFelx swe] g APt o| PP

L1 #F2s o9 +d3d 5 =7t
1.2 F2 el wet xﬂﬂa Fsol Aol7} g7t
1.3 Al @l we 23} o erf ojg A EebA =7}

AT FA LoME AR 2vtE 29A A4S 20F £
AR Wl B g AERE dBFoRA o Az fd
spebah izt gk,

AT EA 2. 7 A8 $9] wel AR 23 2Edd G
lte olgs gk et

2.1 A el weh o3t 54 2EHS JIvjsk=rt
2.2 7§23l wak 7d gy 9
2.3 A9 Y 438 L A}gx

ﬁd_
Jm rO
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A2A AT T

BN

RQ1 RQ 2

12 ZA}: F2| RF Tiest7| 27 Z=AL: #2| §8 E 7|0 24 efs|

2ot el i e
T2E casty 237)4% s%42 st GloE] B AEY 2l 7Y
AME7I5 4 o8 1 A QIES E2|7gtuje| pe] 7Iehet 914 A g sy
RYEE ESM* MIE HE Y
-
(23 4] ¥ Ao AuAel A Tz

A= A 13k Z2AF 22F BARR o] FolA] Tk 13F Abel M=
7oA s B, 2] 79 debs fs e T AR VIES
Ao Ay A7 Fastel &4 Aol ~e geof Fe
galsit), ol F ok #H s AM d9=E o], A7 79
uheh AFE 'e]l ojwWA uEeh=A ARG mhAEre R A}
Z1E& 7o g FFojatel QIE S RR

22 A= A A4 28 BAEH, Ad w9 VW 8&

gjetatz] 9l ESM(Experience Sampling Method)& &-8-3tt},
|

FolArk &4 AEdolaR go1s AN wrtt FH 2EY
9 R g94e BE HAES FPUT. AR 39S 247 @
dolesh wMAs 1, A 3 WL o] BA BAL Ay,

22 4 Jﬁ —.‘?’-L‘.H "'T

oo é wy wo i



A 4 & 12 24}

14 bl BAEe 24 Addolzeld dehnbs Ad #32
stepst] Sigelth ol& §Isl 1) 2nhE 297 Abg ]SS St
ARE e 29aa ) A9 #9095 $ATE D) A
1% JIWoE W JEe} WE ¥ S o ABFE AWt

ALRNAE AT e Adstn, A2AE AT Anza
2RE 92 493 4% AW, Q8F A%E Adz AL

A 1A AT B

237 T syl = %(Google Home)/] HT AR 7128 s
ol fall T 98 FAAtelAl HZ MY o AME V=S 23T

oluf] 1) T+ & AL 7]E Ho|A QoA AA TEEL Ax g
= w 2) 3ME EFY json 7= =
ot BE AT FAAArE o] HAE WEe] Ax|eta AT 4
= o =
=

NS AR AA chE ERE Zre gdg Hn

s ALg Z1sel 9 Held des
otk ol AR WA FE E AL 1% F Q¥eln, Bl
ALg AL W, A9 tge] 7S gt

®

https://myactivity.google.com/u/1/product/assistant/ .
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2022. 6. 30. 2 9:45:18 KST
2022. 6. 30. 2 9:45:03 KST
2022. 6. 29. 2% 11:55:11 KST
2022. 6. 29. 2% 4:17:52 KST
2022. 6. 29. 2F¥ 4:17:22 KST
2022. 6. 29. 2% 4:16:51 KST
2022. 6. 29. 2% 3:51:45 KST
2022. 6. 29. 2 9:45:47 KST
2022. 6. 29. 2% 9:45:03 KST
2022. 6. 28. 2% 10:15:05 KST
2022. 6. 28. 28 9:45:05 KST
2022. 6. 28. 2 9:20:10 KST
2022. 6. 28. 28 9:15:53 KST
2022. 6. 28. 2 9:15:56 KST
2022, 6. 28. 2% 9:00:23 KST
2022. 6. 28. 2% 9:00:05 KST
2022. 6. 27. 2% 8:57:42 KST
2022. 6. 27. 2% 3:51:20 KST

2022. 6. 27. 2% 3:30:24 KST

F4Y=F F5 £(8) Y4mauc

S22 F1A U1 lofi jazz BOIY 2() B4BEUC
Sue=s Eno| §oi | S(F) Z9FEU

S4oT P 21 O o B0 2(3) B9BEUE

SYSE YE M = =3 B0 H 2(8) 24BeUS.

BY== ofF | 57 §2 =4 B0 § 2(8) 342yt

SHoT i gis By 9 T S(8) Z9%aU
syes 35 5(8) 24Eeut.

B2 714 St lof jazz BOI 2(8) B4
SYos s uY B B H 2(F) BeZeUC
SHoT 214 21 lofi jazz BT B(8) BUEUC
B4oz colMEES MSG BY 1 2(8) B4eUT
Syoz U O H B(3) BaMaY

S4oT oA S8 NaM ¥ S(3) BUBEU
BYos 33 B(8) 24eut

B2 714 St lof jazz BOI 2(8) B4
S42% ol Foi2 =2 ¥ S(E) FUWEUL
SYos U lof M= 80§ H(2) 4R
S4oT 32 8(8) Zusauc

(1%

H, gAsUs.

YouTube Musicolsf 1 AFES| O4F | SIM0IA| =, 7ht = [PLAYLIST) [55 ®a8iuc
o, e,

Ec=nEs

H, gads.

Ec=nEs

CHolue §2| MSG FH0IZIR?

LEYch
g

Ec=nEs

51 13 2Abl A Q8 A4 dele.

[¢)
5wl 2 5
T Wt %3 (semi-structured) )
7—} A=l Pl dlIsts EIES By #2st ok A
AT H ZAF(Zoom)=

of 1’\]7P 7}3}. Z1 3 = AT

4

12 47 AR 44 71Z 3 23

Fodz AA 7L gL 2k 1) 72 S(Google Home)oll 94
5ot AMulAE dAFE 37E ol o8 T2 ARExlolr 2) dFAd
3 ¥ o]A} L Tow 208 =X 218x}

ek AduE el

o
71 A&kt ﬁ%@oi Aol FHedh 2 F 9ol FHolAte]
=4 dEdels AR dE= [ 119 Z2d AR Vs AE
JEFE 5 SR ol Al= 59 o] Frofn|7t A vt



20H M8 7|12t | 2E|F 018 F7| | AmH 7|E S BH FI| | U5 £

PO1 14 o1y at=ofl 3 & o1y 3to0i| 8t & 0|y 977
PO2| 671 ol st=ofl B & o1y LF0]| 5t H oY 263
PO3| 2Y 04 at=ofl 3 & o1y 3to0i| 8t & 0|y 471

PO4| 67HE o1y sh=ofl & & 0y t=0f & & 0|4 1298
pPos| 104 3t=of & & o1y 2~320j| &t & 0|4 759
PO6| 204 2~3goj gt ol | 2~3%oj| Bt & oY 276
Po7| 2d o4 st=oll 3 & o1y t0i| 8t & 04 551

pog| 104 at=ofl 3 & o1y 3to0i| 8t & 0|y 462

Po9| 10y 3l30f §t 4 0|4 2~320f &t 4 0|3 1175

(32 1] 12} 2=AF Fejake] 54 B ol ARS H.

1.3 ¥4 9y

1.3.1 F3 #3 7

9ol AARRE HAA =

BAS 99,

AA, AA @3t e gof #d waEs TR us,
walo A Sof Auls FEATH 1 71E2 ofdet o

ol

=

QA HolHE A4 F

AHE 715 6,232707F R E ATk

Al AA 7HEE A

O o}
=

Gl

r

- weh w wsh ARSAel gof w wEh Ee
Al=gle Fop #d His, Ea sARMe AdE mYo
AMEZ, Bv Ford #dd 71

- w dah TheE wobs AAshs

: BELE



A, gob AYE Uze] FAM wer fAAt. Az f
AEe 2ol AFE uheh wol, &4 BT o] s zwﬂgazi

Uelt= SoF AeE 8% Thom et al.(2020)¢] d3+E Fagc),
A AFAAME 'St A gt 8oy ARER sl

EAAo]  glo] oms Fors  Eojof x| REANE QAH'S

'NSQ(Non-Specific Query)'#tar A3t} TS ol ~ELY A S

233sh= #EE 'Specific Query'ehil, "Play hiphop", "Play something
calming"* ¥ BAF 921 #AgE 'Descriptive Query'2til A3 383t}

AP Aol AES FHaste], B Ao E 2o Y=o FAA
et AYE A Al A E BF 7IFo2 Skt

- Specific Query: Zolu} o} ~E7L el g
- Non-Specific Query: 7]5S AAHA] %= A9
- Descriptive Query: 93t F24 9715 BASHE A9

9l 71%e medstel, AdolM F£3F A /1% 1585708 Lt

=
= y 3 4 -
FAH Aelg g WFR PASE 284 S AH BRAY

ojefell= Al el Z|Eel EFHA = Vet wakso] EAULh
g% 7P wol uEhd 3le, 71Eel ov] A4dE YxEE REE
Ak (e, "W T F TLOUTE Fere @
e EolH ). o Ae AEd Al A gEA, A H2 BE o)F
T4 nﬂzﬂo}oq Abg-A} 7} : ks
B drE dSHA de 2EY o i@ dE sebste Ao
EAolmR, Fo B Attt

26 A L-tj] @



1.3.2 A2 +3 4 H" £4

Aelel AEe wol ga, A W AAY Fde 2

cdd A WelM =7 FAYz Fofo] AE olF MEE
A5 A Alests P5s w3 gAY o= ok [ 613

=

MM time user command | type system response

1 | 19¢ 15:09 2o 507 NSQ U, Liote] =3 olA S AR,

1 | 19¥ 15:11 ot 77

- .

PETEETE © 2 | 192 17:00 | 7Wtgle M= SO | DQ | H, RES0IM jazz AE(0l4S ML,
Al=g 2 |19217:03 | #ujo{ BoiF | sQ 1, & #JOIH AHO|MS KHAYEILICE :

2 | 1921715 E830%

3 | 19¥ 20:00 ool gECtolg sQ 4, fFEM 22 Clo|2 8 R M4§tL|Ct,

[ 6] AAE e oAl
Td A Yol MEZL AZE YA Al=E.

ol odH=Z A%t AHAZYE EAA ALLEHJLE oly=E FFEsh
A9t oen gk 94 eRE Aag wgel ¥Ed(es,
“FEeARE, & olsstA] ZIFUT )t AF ], B 54 Ao
Aoz 7] 9% (e.g., AlE=go]l FAS A& & =& AA)
A

o2 Jlox, H fdel w2 AAY ADEL T SwelA
AT D Y #3 EE2, odl IR AHAYE ARSI 2)
HAY F8 E=2, o= AHAA AAYTE A EEHET?

27 , _H *_ 1_'.]'| &



DE f8 A W AFAY AE(Er] A= FI-AHE 78S
gotgict 2)& Ha A Wl AFE olFofAE EE A9l dis)
(14 #Ag - oS A A AL Azsgith oW HE e
F3H(SQ, NSQ, DOl we} F¥ehs o] o4l 7bg ANOVA 2

gameshowell AFS HAAS A3},

28 . .H E 1_'.]'




A2Ad AT 2%

1.148 39

FRE 158570 Aels Uz A o B A, A9
bl meh kel ek,

do

ofk

rlo
o

H2 /¥ 71& 3 oflA| 3 YsHH|E (HA 1,585)
(SpeciEcQ Query) “ %iifﬁ)\_fytgiig » 70% (1,110)
(Descrip[t)i\% Query) “ZHE “%E%E?Tj?éiﬁirFF =0z” 13% (205)
(Non—SF?lefi%: Query) 7|§‘§:7_‘1| ilﬁﬁ:?ﬂ ?;% 14% (223)

(X 2] 17} 2A2 =& F9 7

08{1

SQ(Specific Query) =rojuy o}E]=EV} i‘f} A9-=2 (e.g.,
“Jr129] Hype boy E°1d” ), FHYE HAA ZIaod 71 ol

A Z=H A DQ(Descriptive Query) & 938k 9 7]‘/} AFes "
Agolt e.q, “BHY W £V B we B, A
NSQ(Non-Specific Query)i 715& A & A4t (eg.,

“o o E

¢ 50177 ). DQoF NSQ®] &3} W= FAFSHA WERtH

”

~—

|
i
)

1.298 +3 2 AAY Ad

LloAM e A #dol wet AL dde 248 2=
ofefel . AEekdlx, AT FLIT AA delM %7 A=
A = =

Soto]l AAHE o]F AR AYE YA AstE FFolt AAEAES
45 Asstaz g o, ‘o 2FUolgla e (AA o #H 21
2,72371 & 59/ EYE= AFHYE A=HA o #d 2o F

62870)et= AeFS HATH

29 . Jiﬂ k'_. r]




i HE
=7 3| Chg 3= Ol el3t MiA2ls Rig)
XHz2] X 58%
SQ=z =] 36%
SQ oM
DQZ M7z 3%
NSQZ xH#z| 3%
mMH2| X 63%
SQZ xHz| 16%
DQ ol A
DQZ x{#z2| 20%
NSQZ A7z 1%
mMH2| X 71%
SQE xAz| 24%
NSQ OflAf
DQZ Mz 3%
NSQ= x#z| 3%

[3 3] #H2 7Pl w& AFa |
D A 43 H2, o f3o=z AFLE A=s=rt (£ 3]

SQ(Specific Query)® S¢S A A3 T 58%A AAY
A7) o] F R A gkt ol AlMe]l FTEE wi7bx] SQ o]
F7H40 ALt AEHA g2 Ao Y AAdA SQ o] %
A7 AlmE Ag, dEE SQE ol FolHtt (e.g., “Hype boy
Eo1F” ol Ak AHAH EAFHT A=

DQ(Descriptive Query)®2 =S AASH 43 5 63%1A A
A7) o] FoiX| 2] k). A MAAA DQ olFel AFE7F A=

45, 72 SQ (eg, *Wrt = E°1H” °lF "Hype boy &41+"
AlE) == DQe.g., “Aly+e = E91F" o] “K-pop &°F" )&
o] Fol xl v}

30 M L-1



NSQ(Non-Specific Query)®Z <& AAS A3
ANFAE A|Z=7F o] FOI XA ekt U Al A NSQ ool A7}
AlmE Ag, FE SQE o]FoA "’

“Hype boy 14" ).

AestAE, NSQE wdE AT Afels ot Ade] Fuw
WA AR A% el Lo EAT (AA NSQ2| 71%). EF wE
A AN, AREE Awshs A Fz st o Fuow

AgHE BES B

*kk
[ 1 (gameshowell, p < .001)

2] 2
A2t 29|
23 3%

-3 ——
DQ sQ NSQ
(29 7] A2 F3ol wE AH AIA

2) A9 19 HE, o= AHAM AAE Alest=rE [21" 7]

Gameshowell A} #HA 23 DQO AHAZ AHS SQ9 A+
A¥RT FomstA At (ps < 0.001). tA 28, DQE Sk
A & Aup Ax] ol thE R 3 HAFeE A4S Hth
folmnEr = ko) DY AFHT AHLE NSQ AFA AFRIE
o2 A YR

31 i Jﬂ —_?T-EH !



AHE 715 71k QlE

e

analysis)o.2 A 2
7HA o] G E HFE A JAES sIFoE AR
&5 o

2 ®9] Z3 ok AbE dFE 3Gl
#H2l 8 =3 Wi ols oHE o
- 22 AF EE i (4)
BHAUZ | gzasz) ag Uzt @)
sQ - RS SCo| Y= EZORM (3) |- HeH=D|AE 2E7 %A
Gpedfic | “SHTER |- pyzeigoinigolsgen (2 |- o 350l 33 = &
— oA Q22 B A2 .
THRR |- sxomgprasyusopiey | U EREURENQ)
- =3 = =S50 - S HUIEH @)
23 7|0} 2.30] O3t 225 B2 70 (4) — ABA L B LA U
(I:I\ISQ o s 20 . N — o5} OREZ
on- =z - (Ck=2 [=] =3 o = |__—||:|
Jow | 2stux |- @EESHOAUETNZQ  |T uoy e opao) wotse
Q) Tolerua |- o4 ozE WIS (2)
ASNE |- ZKsol et 271
_ - 2ol EaE ot (2)
BEHUZ || oy 0| it a= A0 g8
(De'gcﬁ » — RIAIEH7|Z01E 2oLt 2E0| ot (3)
cQuen) | remmes | SSFZUHUAISBEDMOWN |- BAOILIEA AL IS )
= |- 2y 291 2o S0l S oA - A QYR MY
- QA Zajo| b

[3 4] Fg F3 4 23 JEe} v of i

SQe] T3} o= A EI Y=, CAEY AEE, Q14 e
= yeeth ole ZH Ex AL Fo] WEsY, dste FEeo
3 Fo g WasAY, 4 SFE A% ALslet= Aol

SQe| W o= FAA CAER AEE, A4 oF WA
AHA: 2EY AEE SWdA dikes A FEE 24T

]
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1

2

NSQ2]

7159l

far AlojA,

S

o]

)
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N
;O._

3ol

&

Zie) SelA

|

Kl

‘=
T

A& AT

5 g

)

o

)

iz

o] 7=

=z
Ele=s

DQ2

= 970]

7} ohge}

HE5 AT}

2 wells o
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ZiHg o
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A 3HL2EE

AT BEA 1 24 QEdels swe] g AUt oW YL

L1 #AE oA FEstd = =7t
1.2 A2 el ek A2 gl Apol7h =7
1.3 Al FFell wet 2s} omrp ojw@A dehA =7t

1 Al A A BAl 1L 94 QEdel =9 ok A7t o
PHe wolmrl B Avugd. FF F AS /5S F4d 499
BF WS BHSL 7% v AERE Adstgnh. 13 24
e vigor Aud 242 Ued 2

1-1. F=E o%9A F33F F de7t 24 dEFAol =9 9
A= 189 Y=o A8 wEt SQ(Specific Query), NSQ(Non-
Specific Query), DQ(Descriptive Query)® W= 4 It A A&
715 5 SQ7F 7PE ol AREEHSIew, NSQO DQE  H|sH
A& 5 AT

L2. A2 34 w2t AFY BT A7k sesk 2ok Ad
Tl mE AFY d"e] tEA dEEt NSQE sote AdIE
W, L AdAA AFe flol AHES TR HEe] 7P =
LERR Y (71%).

2= AYedA, AAZE AEsks A5 SQE ol&ste A¥%e
Bt &3 A A Zkd DM A Aol 7 o=
ekt o= A el wel Afel] Wid BE=rF g2y wEd

PN
T A

1.3. A9 #¥ol w25 9= @A wFAEst 2o A
Fa0] we} AFgAEe] Ba owel WEEsL tEs Uehdt SQE
F2 R 0 g% v A SEYE Je Asgdad
@ ou AeEdd. dets FEE uasl 2% 5 Qs WolA

34 A g T



)=
R EL
NSQE U=/ gl w 3 F& JdsAd A4 efE v
A welvo] wEsh, JEE wd} vot

5 A% 5o Bobssit

AR FAY Fe weh di sd duot ek wEs)
A9k Ast Wk Buve] vehget,

r

12 2AME S, AP FEol wE AgEC] MR uE AE"ES
S gy wabd 22k FAbAE A Fdel o

TAHOZ ojEl QA4S 7Y sl=x] A& AHolt}.

3 Rk L




A 5 & 2z A}

221 A B4 SA g o~ FoF H7 ¥ wep, Fd
2~Edol] gk AFEAFY] 1A 7 E Fofek= Aotk ol& 8
ESM(Experience Sampling Method) W2]& o] &3, &4 <lgHo|AE
wors AAE wrirh 7ok 1Ael ek HES TR

A1 = A5 S Asstar, A2ddAs A7 2324 A

§80] me A4 e HolE A&,

A 132 A 244
1.1 &3 %4

21 ZAPIAE R 2EFA 9@ g A4e Fse

W o2 ESM(Experience  Sampling Method)S % 3d8}it).
o

2R A QAFEAR, ESME @bl A Fol2l 713 Bok wEA oz
e eysts deld £h Wwelth AW g
[e)



EAS (512 £4 2514 M)

gyos - Elolo] g2
s sozey | MEEERY A% HE Y

is 2 —T

15& EO|H AtE 44

Al AE]

|
|

[18 8] 22} ZA}e] ESM B~ F-%.

Folxb= 549 o] 7|k Fet H2AE S Ha 23] o
F&stofof dth. shtel BlaIE U @AR olFolAd Utk 1) 7+
o}A] 2H E(Google Assistant) @ & o]&3d, HFHFE H2(Youtube
Music)¥ 02 ot AL 2F. 2) AHd AERAYE FH 2Ed
gk 7)) A= 3) 1567 &<k 5oF HA. 4 AP AZ(AAdE F3

2EHo gigk Q14 A=

Folzpel Al B3 e [2" 912 AlFHTh oW F 7HA
TS APk D Al 7HA gAY 54 2H S ST Ak

2) ot FaA" =5 g HSekA s A

q

o, in-situ HolHE ha7l SAsl ololE wHe] T s)wg
g B3o] e B4 AL ABHT 4 Ak AFAE ¥
el G@HoE s, A7 FAARA FRPT: D FRE
& (Youtube Music) & €W, AR A& HA7k Absoz deu
15+ Eolwr AAdE. 2) AE AR HAVF E9 (BolH TR &
Fz7t 5 T@F0).

9 https://assistant.google.com/intl/ko_kr/
@ https://www.youtube.com/musicpremium
9 https://support.apple.com/ko-kr/guide/shortcuts/welcome/ios A
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ol =l XAl o
0|X'||, 5 = %.’L" °H T = 31:
iy N w27 E1 A mojct
R 72 OJAIAHE %S 20| S4OZ 29 87|
Of2lf M| WAl E|Ciet ST A8 FAQ!

wracen 83 308 71& 210 29It ZER
. . = . ex. “Hype boy BO{#" “go} Hoiz" ex. “AlL= 2 OjE"

I 2f7h XiYEIH, EhEofofl U &3 AN 42 Fds|
o = = 8402 E 297} OlL2 OIS &2 FHL.

15 S0t (CHE 0|C|of X2t OFL| ) HA B SHe.
stxigh SREFA W2 Y4 X 3 Mere dcit (J HES=20M

158 ¥ Efo|0{7} S2|H, A% EE Hd57|
158 EfO[0{7} B2IB, 50| 2ol ‘Al M8 B8 3y 22!

B 2|4 2814 3 FMO} BILIC) (A M - 158 ¥ ALE 42) 8 ¥0| 25 HSEIUS of 182 QIFELICE
" 5% S¢ &4 1028 TYHK| YoAME FS or 72 OAIAHE AIBO| 7|B|X| FUE FL, #7167t XIZ=7] oiFSLch

(17 9] 22} ZAF Fofz}ol| Al Algd e~z ok

i

A GANA R E = dHolH= AA Al 7ol th

- HAh &9 43 (Relevance, Diversity, Novelty,
Serendipity =WHolA] 54 HE)

R = R E CENPR: e

2. Hx=A F AE [% 5]
- Al AR - 2E9 7] (Relevance, Diversity, Novelty,

Serendipity, Expectation) 55 # &%
- AL AE: FH ~EY 212 (Relevance, Diversity, Novelty,

Serendipity, Expectation, Satisfaction) 58 2%, =F ~7] 3l

3. T2 oAN="HE w3} oy,

— 1
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AR RS gAY AEE wEE F Soto] BAK R A7)
J of disl AMgAE

(U @ FEe] AAEA v
SRR gHe, FowuA A7 FA AeR7
A

, RN
A Hz2 od 3 2EYS Zldsk=r17e i HHH g &

O

SR ol Aol Bk Feo| HAETh. wEkA,
el AFgAE 1A F e AAE ~E 9]

= ]
848 FP% 5 Atk (158 F -3 FHo] AHANG Sl @
1 !

=
1

573 AHE). AFS AEoAM F=HE SHS ALY AR S wlwshd,
1) oiv] A —= A FH AEHA JjAEojer & QAE
L

FH z2Ed gig Zigiel Q1AS Ak e, A2 elA
Al M3 Aol HEE wkeds] History relevance, Novelty,

Diversity, Serendipity, Expectation T4 719 4= A5k},

AR ARolA= ool dal AWrAQl WSkl A3 SFE
Fgon FRdn 23 059E AH BE @R 53 A=
HAew FHEAT (1 9§ 224 &2oF ~ 5 wfj§- 2=Heh). Abd A&
A A Bge [E 519 gt

L3 AR HE (B H 7Ich) MEHE (B3 £ 214)
(History) Relevance Ha =G A3 FAFSH 20| KM A HE2HCE A EG A1 FAE 20| YFICH
Diversity E2.7t SH|M CHESHH M Bi2tct E2.7t4 FHO|M CHFsHA| JAYRICH
Novelty Hol| x| 23 M22 [E0| MY|Z ti2tct, Hoi| 2x| 23 M22 [E0| MA=CH

Serendipity ollah gfe] £2 253 st digich olar ghe| 2 258 YHHCL

Expectation O 27t LEA| ci2fE{ o 2 ol AHEICE. HMAE Sote ch2t o 43T 23t FAKSICH

Satisfaction MAEl Sote MubHo 2 DIEEAZRICE

Skip 292 ¢ ¥ AZHLIR?
[% 5] 2% A B2 3 FREE A% 2,

39 . H kl r]




1.2 47 F4A A3 7€ R 2H

oz A4 TS

o3 2ok 1) /2 72 (Youtube Music) S
g o]A} AlE Fo| Q)
2}

&4 QdEdels Ag Aol 9o 3)

=

oz mRE SAs Al e 2Ekel Wi AFUECd 2y =5
ZIAstAT. HAEAH e Aol Foldk e F 287ellen, Fofrt
st ddd 19S Adfs F 2789 dHolHz 4=
AdaYsglvy, ozt &4 dH#Holx AR FEl= [ 6]9F Zrh
Haas B $4ad FojAdd Al 3rt o] ol b A 5H At
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29 AH|2 0|8 27

P (1 H0] 155 0J4h =4 AEIo|& ALE F7]
1 LYo 5 oy 7 OJg 2| DY AL

2 Of 9| AHEStA| S

3 L0 5 oy 7 OJg o =20 ot 4 0|y ALE
4 O oF Zoj| oF H O|Y ALE
5 0§ S Zoj| §F B 0|y ALE
6 LFL0| 3tH O|d 58 Djgt oF Jojl oF H 0|y ALE
7 LFU0| 34 Ofd 5 Ot S Zoj| SF 2 0|y ALE
8 o 2| OHE AL

9 Oi 12 Y AHE

10 Oi 12| OHE AHE

11 LFLO| 5 O]y 74 ojat oF Joj| oF H 0|y ALE
12 Oi SF ol SF 2 0|y ALE
13 o LFL0| ot H O|Y ALE
14 Of 19| AHEStA| S
15 o o =20 ot 4 O]y ALE
16 O 12 Y AtE

17 Of LFU0|| oF ¥ Ol ALE
18 O 12| OHE AL

19 Y30 5 O]y 7 ojat ol AtE3tR| ¢iE
20 o LFL0| ot ¥ O] ALE
21 0§ LFLO| ot H O|Y ALE
22 Oi LFLo o H o]y AtE
23 Of 12| ALEStA| B3
24 Oi 30| st ¥ O] ALE
25 o LFL0| ot ¥ O] ALE
26 Oi LFLO| st H O|Y ALE
27 Oq LT o H oY AtE
28 Oi LFLO| ot H Ol AME

[X 6] 22F A} Foxp 2=

41



ESM Zo7F 59 %, AFAe Z47e] 23} dolgd Hg 3
sbgeta AR Suwt wAsATh olw, Axue] Suel ARgR
wslel #ao]l gAY o/E JAAHE AS(eg, AMEATE Y
WEE s BAA BE A 95t

HaaEs F3 FHE dHelHe Cdrle [ 7]eF #2oH, oF
ZIRto 2 A A4S Pt

P | Wstoolg] | & | 4@ | plison) | Diversity | Novelty |Serendipity |Expectation |Satisfaction | 22 4
P11 HE& Efy 0 A 2 2 4 1 5 .
P1-1 V1T L 2 5 3 2 4 4

P1-2 | mipe oy Ab 4 3 1 1 3

p12 | SO ea AE 3 1 3 1 2 3 1

(3 7] 22 =/ S8 =dE oy oA

A A Al 7HA Aol A A H ATk AR, AL FFl uh
T3 2EFo] ofwA QAH=7E B4, Fg FFd wel oj| F
~EYS 7ldet=r AR, FH7 Wl sk 73 e AREA 540
e o s i b == DA R d

S
=2
4
Ach
do
ot
=
)
b
i
£Y
[
[
o
°
2
48
=
rO
1>
it}
rlr
)

4
S
e
V)

]
w¥ History relevance, Novelty, Diversity, Serendipity, Expectation,

Satisfaction, =% 3Slgo|t}, Zb7ZFe] F& Q<o dig] =% a9l 3+

Zpol & Ho|=X] Lol = Fo] HFo|t},

Fe] Av)E TRkt AR Tl Ad AR FEN BE
X7 AAAdES fdbetmE, "R HAHR] AT gEs
A (Kruskal-Wallis test)= a3}t sid @Al fFond 45
By 24 14 (Bonferroni Correction) 2.2 A% AAS AP}

42 A & o



=4, A 7Rl weh FH 2E"o] ofE A V=R GopE
H 82 A FF(ESQ, NSQ, DQolt}. TF a2 Abd dEow
¥ History relevance, Novelty, Diversity, Serendipity,
Expectation®] t}.

o] A MRS AAQ AFAT &
AYsRa, A @Al felvd 7
Correction) .2 AlS 7AAHS Z

F7HHewr, FH  2Ed  Wigk 7l diH] Q1Ae]

AA (Kruskal-Wallis test)<

2~
9 ®Ey@ 21y A (Bonferroni

SES!
Aolupi=A] erolirt 7} 7 ¥ F4 o] AR Jlueh AT AAE
Halsol smE, YgEE -74e MEs @49 A& Rl

AA(Wilcoxon” s signed-rank test)E 2l 8 gic},

A, A W 9 FE e AR 54w Zirt
DepA =] dop
D A2l W skl £ AR FRe wE SQE N (eg.,

WAA B )T} A (eg,  Cololf EBold')el &)
FPoR Wtk E® DQE Sobd B (eg, “AvE wd
Sold”), Aol BE (e, "£EF W B wd’, $2T
WoEE w7, B2 (eg, “2UH o )9 a9 fEom
JEgeh 2z ahe] §8S By fdow, Ak AR $HL T4
aglow st

2) AL B o4 Az ALE Wo] ¥ AEAE  E]
FAT b HelE AT 2 R 4Fdel @ W o) AHgshs
A9 M fAZ ERSAL. 5 K% e A,

(two—-way ANOVA)2]

Qo] e
T A Yol EAEA Fol, 6709 aw(FY 713 3FF X
s

43 21
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A2ddT 2%

27959 FARZHEE F 200719 H7l E ARH-ALE AE gl
FRE A o]F SQE 9670, NSQE 7970, DQE 11570 el

A AdEFH oA ALE HIERE AFEAE UFAS o, dFd s
Ho ol ARgskeE Elvl §A 7 16, dFde] % A wnk
AbgstE ERolE AT 7F 11" e ® yEhwth ol AA Al R
58 FAE HE Ao, FAARELS dAdbgo=w Hio| AlFa
thoFsl S0k =314} &= Aoz el (M=3.7, SD=0.7).
1.1438 F30 wE 2EH 7Y
[23 10]2 Abd AtolA u —8— FH 2E” gigt 7 E
o ugt B3 Ayolt} SQE AAE 2EHS dgFHor o
T O‘Ott] (Expectation, p < 0.0001), HAxol Y A} FA}SE 9]

A=A 7] se}t (History Relevance, p < 0.000l).
DQeF NSQE AAE 2=Ewo] oA g HeolA|uk, A

gFstal Alsar 9j9e] FEo] AAEZA 7|dEth (Diversity, p <
0.0001 / Novelty, p < 0.0001 / Serendipity, p < 0.001).
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BEREE

DQ  NsQ  SQ DQ  NsQ  sQ DQ NsQ  SQ
Expectation History Relevance Diversity

p O]

o a

DQ NSQ  sQ
Novelty Serendipity

(29 10] F8 F8d mE ~EF 7Y 24,

[Z8H 11]2 AS AEoA 2e FHd 2Ed gk 2S
ol wgt A% Ayelr. & HIEY Huds o, SQE
dArale Aylel dA]sk= Holal (Expectation, p < 0.001), #H2o9f

Ed A FARSE FE0] AAHET (History relevance, p < 0.001).
ARl 5= 7MY =4 YES Y (Satisfaction, p < 0.001).

DQ¢} NSQE& dddid Zydi2 e &= Holt} (Expectation,

p < 0.001), 53] NSQ+ t}st 297t A=A 7E (Diversity, p < 0.01)
ARl k%7t 7Hg v} (Satisfaction, p < 0.001).

15 S =g kg



dekdk

Fokk

3 HJ |

1 ¢]

%
;

]

Q

ek gk ‘

DQ NSQ sQ NSQ
Satisfaction Expectation
i ‘ ok | | ok |
3
1
DQ NSQ sQ DQ NSQ sQ
History Relevance Diversity

Zldell Hls] 2]/l
0.0001). DQeIAM = Tt ol
A 2 -20] (Novelty, p < 0.001) 7)ol H]&)

(Diversity,

46

Al o
=

A A

s

0.0001),
o] Wof e},

S e ki

AT (b 71

t} (Serendipity, p <
NSQol A =



1.3 A8 &9 737 AHEA A BE 2EYH 7Y

SR %%iihﬁmiéﬂ1é5%%tﬁil
AeisteA Adngt. %& sy AL sUN, A4E agse
o7 goks _9_7(4%\5 uf}

A7F 15702 dvepwe. 24 A3,
AEa thgetar o] ~ERS A3t (Novelty, p < 0.05/ Diversity,
p < 0.05 / Serendipity, p < 0.01). &¥3 SQ= Feolygzte F 2

H LA DQ9F NSQoF 7H7he- B&ES HATh
DQE tAl  gokd E97], Adey #E ,  HE =
Lol S g o fojn gk xpol= vERUHA] eFoktt

AFERFE A ddEFlel~ ARE WIREe] mep EH] fAT 9
HolE fA4T = v Ay, A7 d wxme] ol PolE
SA AN Yy sn] A dAE UEhbA g9tk (2™
12].

**k

*k

5

4

3

2 + *

Il heavy
1 I ight +
SQ DQ NSQ
Satisfaction

(713 12] SH) A olE fAY A #F ¥ HHE,

s
A7 ) xﬁ 2T



A 3AL2FE

AT B4 2. 7 A2 FIo) mek AgRe] FA 2EYe) B R
oA 2L

2.1 A F@el W oW FH 2EHS 7|sh=7t
2.2 FA el weh 71 oin] 14e] v 2ERS FolR1V}
2.3 A9 a9l 79 R AREA S0l wek v 2k =Tt

1

22F A= AT B4 2. ‘A ClEH o)~ 2o FEle #F
el ow FH A~EYUS AgE=r)l & Aoz Ay Bt} o
913 ESM dxoz HozEe adAaAl o) .
LS FRPL. 22 AL A E wE oz APs 2242 ey

ot

N
M o

2-1. #Fg ¥ we ojued FH 2EHS J|dstert A
FEo wet AR g2 FH 2ERS UgEt. SQe AR 9]
A A EYW A fAe FE] e uigkth DQOF NSQE
A} d)de] oF HARE HU} theFelal AlFal ojele] FEo] ve
uhghe,

2-2. A8 FF° @ 71d) gy A2e] *e& 2EYL FAAIL
FolAEe] 7t AA Q1A S vk, A FH 2ERA Ao
493 QA4S A A #HAY EF A (Serendipity)e] 7]t
v SFEA 2dx duh. T3 Dol thA(Diversity)ol,
NSQolM = A == (Novelty)o] 7]tholl Hla} F=FHA &L Ut}

2-3. A9 9 3 E AHE&A 54 wt Zdrt A=t

A AeoleE AR 83 And we st i
gebge Fagrh sQ WAME F & s AdE AE B
agse At U AED 0 2SS LT B9 o4
Qefol s g WMEA e CgolE fA4' oA DQsH NSQ
WEw7} "ol gk,

12 Ak Astel 22k 2Abe] Adte] i@ FFAA =oE
A6l Mz

} I l.l'\' ;
48 .-'-\.\,—E = I- - |



A6 AT =9

B ddAE A AA A5 EAlel st &4 e He] =] g0t
A3t A 54, 7 oAA A7 EAd et A 2 Jidsks
FA 22 o8] wol .

A 1A A APTo| 29 o AYH A7) A

WA, 2 ool wal AY 433 54 acokse] Mut
Uz A wal, &4 dEdolse gob Al A K
nea [ 8] 13 2A Y A= uiads)], @ Fst= AR/ w3l o n
AAE F5e] AAIEE 7] om He b xfolE A E Sttt

sQ DQ NSQ
(Specific Query) (Descriptive Query) (Non-Specific Query)

HA2 |- 3 oy sz | T SUAMEIY| wae

2¥sk= |- I+ = - dg-gs

e - A2 “Zaya 2ot B0

u =L FESH 0| 2t L|= glo| £34of| cHEt 7|ch,

e el L) Hsh= ol B 23 A0l AER HE %g olA 9B B

323 M2 SR Zalol| gt 7|cht Zato|| cst 7(ch7}

SIAD|E 71 Bo| AI2H =2H Li2 §

(& 8] 94 elsolze) gob Aol 54 2ok

,H 2 1“ 131 Tl



- SQ (Specific Query): 233+ AH =W A, Z(e.g., “Hype boy
o8N Theeg, ‘X xE EolFNE vdnh w3 ok
SHA, ARgAE sk diddel ®WEsith. a7 diEdd SQe
AFe e FHozn wWol ARZHT JIHFAA IS HEsE olF=
A AuE Aol ‘Aol Y=ZE ey A ATIE s,

ojmf AbHEE SQE o8 A;TH

o

- DQ (Descriptive Query) QA= AH SHAA, oA
T97(e.g.,  “AZF w#N)et AF-dEeg, T W B
=% FE2eg, “FHA o BoFNE vdo. T3 o=
SHol A, AFEAE WEgh o] e e AY FAF R AEYHS
AEZsd d3th. AFY dss HSS vl DQ olFo AAYUE
WEA AEste EES Ko, Aie] digk 7div & Ho=
| A gl o

Thom et al.(2020) “Descriptive queryE AlZE3dte AFEES
AQlstEet Ao izt AEES 9 Aojth.gtar AFskglth
ShAIRE QUEI R A3 DQ7F ‘AAIG 7]&3 st Ao A uk &y} gk
gol EREEt= ool Ade FREHIAA. ol DQ AREAEC]
Mdstel A3 AEEZS FAHLsIEtE, & EFE U
ojugit}. spA|RE 22k FAF A, AMEAES DQE olE3 ME

e Wt

tekst wgs dar|= do. w93 DQUlg
whel Zltiske b e Ao R Hol 5 <

- NSQ (Non-specific Query) : o}F+# A B
Uz glo] A|z="e] ARES ZIUlstAY 14
AbgE T NSQE 3 EgAsHE izl AFg
BES R, Ao fig 7givt G Ho=w A Hr

Thom et al. (2020)°] ¥3 AXH, AFEAEL w3lo] 1A} o
7VsAd Abel9] trade-off7F EAgth= A& olslstar ATt (e.g., “&oF
o7 Esrh Eh dSo] HlwA E7Es3h. ol¥ ol E
ZIdto 2 Apale] et 2ERHS AASHy] fd AR gE FEE
A o= ARg-glhty,



&4 ABFol2e] Lot AW JEH AA Al AMoIA T,
ol wat Az} Algol AFHow gAY

ALgAS] A A AEFe 24 Qe el se] AR o
Awsl dAdsol 9k B Aol wal o4 9 o

= =
Ayel AAHE 1) wiAA FH, 2) ¥ FA, 3 A R
7bs/doltt. o]&= wWuqtol vpERE Fw] ARG Aol dis =o)staiat
Eig=

AR, WZZ HF. 122AR] AAEHFolA mupd e FoF AY
2ol s ALsh A¥, 7P Bol Adud Aol ‘Fotel FFshrIEG
W7 E971E Ak &% e A, = Qs Hs% FHS
oS €A "doe Aol ole A4 QIH#Fe) 2o =
Aulz=E gzl B g% F wAACRE AHEthe 11 $(2020)9]
A Aol dXsttE. Fol FAA HFEA Fa wiFHo=
AER7Cl Ak om mupdo] Ml o] F&Fo|m, o]E <13
ZHe oS A He Aol

A F3 8 q3 gEoA vERE 29171 P4 S Al A S
AR, st 2Edo] WEs] EAst= A9 SQ(Specific query)E
o] g 17 WRE & WHsH, =4, dst= Z2Edo] vl
Hesha] e A uel A8 Ee dest oy E9UE

DQ(Descriptive query)Z ©] SAsHZ], AR, ©@es] woaghe=
A= A4 &2 (Non-specific query)E ©o]&3f] olF 29k

2y at7].

oo
ol
==

S, ARA BA. A% &4 Agdolat pRAom A7
F7} FAjelo] Hep Aol Brbsela, A o ZA4o] Woldt), ol

71 AFEINAME XEHH o R =% nvlolt} (Myers et al, 2018;
Corbett & Weber, 2016; Luger & Sellen, 2016). o|= <l& <2<
ZuQlell M=, A Ay ol AE Yi2EE FQlstA Xdhe
A7 WAkt 23 A A3 FoxEL 53] DQ(Descriptive
query)®t NSQ(Non-specific query)ellAl o] &5 oA Xdh=
_LHE Eoﬂq_

w3skel eje] SQ(Specific query)+, ©]Ed AF}ES AEES+=

AeFow A Agrh 1424 A3, 27] A4 AR} vhgol 54 ol
¥
51 -"*-_i 'kl- =]



) H
Btk WA VW Ak, @I = FolH 2L 23
(descriptive query)Z*F 7] gle]l Az obE A7} Lfelr] 35 9]

Foi PrE FYr)E g (P03, P04, PO7)" & W&°] AwE A
&1

% elSol WolAa 37 olede Aol del, Aol $ol
TR 2 E ALgEH Bt

AR, 14 5F JFeA. £ tE 4 JdHIo 29 AR
wAE A 2R/ JheAelth 1A LRH e &
stz ofeld, AAAfe] o Aol U¥kA =
FHow T3 (Springer & Cramer, 2018), T3t = A =&
thekgt Zherb st A9-7F vldulAlEky] wiiEoltt (Xiao et al.,

AT JAEHFAAE 54 QA Hol A~ ot A BEALE
7Hg wol du® Beo]l "R $A 14 2®/4
SQ(Specific query)ellA] A ujd oz eEbRt} 1xF3A}
219 89%7F SQellA AT AMEAES ol SR/E WA
#3l, DQ(Descriptive query)Y NSQ(Non-specific query)E
stbal F3lth. o] Thom et al.(2020)°0] =2Jg |2, Avte] w|Ag

S X7t AL ="H(efforpo® #9171 IS A=
ojtt. olFEA 14 7o TheAS whAl WA A AAFH e Hd<lo]

gt

o},

AEE
7

N o [m

T
a

)
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A2 2 54 UEFLY A E FH

2EH AA

EF B ATelAl 7t A f¥] me AEAsE Jldishs
~Ege] FHs FAden AW AT 2dgs Bl &4
Adg o]~ A ¥ FH 2EY AA w24 g8 AAdstazt s

Aol 4 Zxtof 2l

SQ
7 =l DQ NSQ
Expectation, Novelty, Diversity,

History RelevanceZ 7|CH

(29 13] A9 +9 ¥

SerendipityZ 7|CH

- NSQ : AFI chska elele] HE] AME JhAct At
g gol wulsy] wiel, st ~EHe] lyHE M4
Had HEHe 2L AR g

- DQ : FAAL RS ANSEAE AERL elele]l FE
ARZ gtk A Sqel weh WAL EAsks AE Hol
AgA BAolt 48w weh gyt g@d S v 2
ATdA DQE Al JHA ekl FPoR ureu, slgEke 2EY
axol Fom@ Aozt 9otk ol WEME FF ATA o
zabd Dast Aok

- SQ ¢ Ase FEs A sl AsE FH 2EHo
AAE Jdd AR A F SRR b A ek
3¢l S AvEd, For 24 E ¢ DQY NSQHAHE AlF
tepet FHL Jlhsks Zrolslt



w3 F3 2E"] gk 7ge <l
B 7)ol wls fejele] HE
A o] =e] Fob2 By HjAgZ ol
gl 7l l }% A7E olele] F
Lgfop gt} Hgk NSQOIA] *HE" 0]

N
£
=
=
%

1%
EO
0,
i

2

sAse R &4 QlEsMols AME wimel wel ‘alu] f4'9
TolE FA'R o] EAgr. 1 An FA 2Edd e
et T oAwdd A8 e sAu, dolE fA4904 DQ,
NSQe WEESL SQueh felnaA wkd Ml GAE olela
AolZ wolA Ptk T Avke] FAS AgEE FAL FUsA
st T ARt Uge W gelE f4E 1AL FeaAY
Asgali Ao 47 wE Aot}

54
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A7HEE

WAt o4 dAfdelsael Sof mwdlelA ALgHE e
592 oslgtn, Az £9 WE FH ~Edd st ez
sefe %, 94 QEsdels Azl AEAL Walu Lo F3
Aol o Tlkel gelR e AR sk

o2 g8 13 AAE A §3 et e P2 el Ag
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Abstract

Study on Query Types of
VUI-based

Music Streaming Services
- Focusing on users’ expectation
for the recommendation streams -

SangAh Park
Department of Intelligence and Information
The Graduate School

Seoul National University

Music service is a core domain in Voice User Interface (VUD).
According to the survey, music is one of the most used services by
smart speaker users, and the frequency of use is also the highest.
Thus, the music experience can affect entry into or exit of the voice
user interface. It is necessary to understand the music experience of

the voice user interface only.

In voice user interface, a single query triggers an auto-
generated music stream. Unlike mobile interface, search and
playback occur simultaneously without an exploration step. That is,
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by one query, the top results and related songs are played as a

stream.

To understand the music experience of voice user interface,
it i1s necessary to understand the query input by users. Depending on
the type of query, the user expectations for the recommendation are
different (e.g., “Play calm jazz” vs. “Play music” ). The gap
between user expectations and actual results can affect the
experience. In a positive case, it may lead to serendipity to discover
new songs. But in a negative case, it may lead to distrust of

recommendations or deterioration in the use of voice user interface.

This study aims to understand the types of queries in the
music domain of voice user interface, and to identify the elements
that users expect from recommendation streams for each type of

query. This study conducted two major investigations.

The purpose of the primary investigation is to understand the
types of queries used in the music domain of voice user interface.
2,723 music-related logs were collected from 9 smart speaker users,
and music queries were classified based on previous study. As a
result, music queries were largely classified into three categories: 1)
SQ (Specific Query), request by song or artist, 2) NSQ (Non—-Specific

Query), no criteria presented, 3) DQ (Descriptive Query), mood or

¥
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genre description. As a result of log analysis, the number and timing
of re—queries were different for each query type. As a result of the
log-based interview, Intention and satisfaction were different

depending on the query type.

The purpose of the secondary investigation is to find out what
users expect from recommendation for each type of query. 27
participants were given an ESM(Experience Sampling Method) task
that triggers music using voice user interface for five days, and
expectations of music recommendation were collected on a 5—point
scale through a questionnaire. Survey responses were collected for
a total of 290 queries, and the following characteristics were derived:
1) SQ - Songs with high relevance within the expectation were
desired, and satisfaction was high. 2) NSQ, DQ - Novel, diverse,

serendipitous songs were desired. Satisfaction was low.

Based on the results of this study, the following was
discussed. First, the music experience of voice user interface is
significantly different in three points —background listening, absence
of wvisibility, possibility of recognition error. This allows users to
strategically select queries. Second, based on the user expectations,
we propose a design method for recommendation streams for each

query type.
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This study identified the types of music queries used in voice
user interface, and confirmed user expectations of recommendation
by query type. In addition, we revealed the characteristics of music
queries and experiences in voice user interface, and suggested music

recommendation direction for each query type.

keywords : Voice User Interface, Music query, Music recommendation,

User expectation.

Student Number : 2020-24842
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