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1. MEB

HEPH A (Metaverse) = “H|EHmeta)” ¢ “f
YW (universe)” 9] A=, FA, AA, Akg,
w3 o] Thsst MY s dERdn
(Mystakidis, 2022). wlEpAe= A3} HxEo]
g B AFEES AnE o
%M 2, vlEp A 7]ee] H
FEU9E QIsh Hltd WA Aatow 7]E9)
Muls Ay e g4 H3sktk(Park  and
Kim, 2022). ©]|Z4% AMu]A AEE t oAt Wh%
7k Aloks Wl | H%QU% ] EfH 2

>,
%
ol

= %}%0}04 o3y 74]
Heh= ARk oz}, ”11]
12, B AAE AP
2022).

719 “ﬂE‘rHV\ Au|ze] st AES FE
AEIA Aol Bosk 71ed el I Ay WA
of 2H& wESitt(Nevelsteen, 2017). 1#fuf,
FHols oA AeA wEP A AulAs FHE T
7¥sh= Aol Fostth= Q14o] kel itk(Du
et al, 2023; Zhou et al., 2023). WERA AH]
2ol Yo el AZAQ Hol o2 So Aul
= B, JARE, BE ol Tl A dEsk
7, o]F 1A AZelA Hrkeks Alo] uig- 2
st AT, FHTell= 53] wEpA AulAs A
& 4 (Quality of Experience; ©]8} QoE)ell i
b A #He Fe/do] FEa vk (Lee and
Gu, 2022). o= 7 #HelM QoES AHshs
A 54E A3s] olalistal EAslof ghe o]
sk (Du et al., 2023).
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%7}0}* o sk #ilo] sofuta Qe &8t
a1, o5 fIgk ®Zojn AAA JFt A
Oq?h ofal B35k Aelolth(Liu et al., 2023)
olglgh sHAIE S5y P&, ¥ A= wERA
AH]| 22 QoE B HOH g AEnjolds 2ot
<Rl 2 A4S FEelt 2Rl g A
Al e A /‘1 |25 o]&sks 1A QAR B
9 ARRS AR Widshs dlolHE, o)F Fd i
A 17 IR IA ] AMHIA QoE B7EE & 9l
tH(Dellarocas, 2003).
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BAEN0S B2 HEMHA AHA2 A3 ZX HIlo| Ofs: 2224 A ¢17
Q- 7 FAAA el T ule e A9 QoE H7F AER UdHA Qe ITU-T
t}, 7]E Aol e mEp A M*S F7 A9 Recomm. G.1035 ITU-TE Fslo], o] EAL
W 5 IPIHAAY] Fxel FHE FAUARE ﬂ% Akt AA, Ak 5HOEE ), AR,
o= Ael= T4 wie} AA A Ag-S £ S Aol ], A4 9 37 55 23RS
she ZFORE ety ltk(Park and Kim, th ol 1A JIIAR] BEAT 150 Ao
2022). ol uAEe] o] ZHFA ohlErE: F dial]l 72 9l 71, ZEla AE|AE o] 88t
3] vhoFst AR=E sl AAEe R A, A Ashs AAl =7 S5 aE§ oty &4,
7%&%@, A, A, ddT 22 7 AAED B O R = stESo], YIEST/AFE, vl
&5 dgsi] 55 gAY 3 AlEsite A /79, A= 55 EFE0IT) o)F ARIAE Al
S 9Jn|EHGolf—Papez et al., 2022). ©]2]3t & SH= AR 7]EAl QAES dEsh Zow
23S HER A AH|AS] Ay o7 e A=5F Ao} ksl wEA M) 7} A TE=A], 1]
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I AT S EEsHE ARA Apdolr, & FARL T2 9EQ S B Ans 54
= A84 18 AR 2 g 739 HE SHs welsldith= 87171 9tk (Zhou et al., 2023). &
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EAS &390 LDAE FAo] 54 Ego] &
A2 53} 54 719571 5 EFo| =4 3
E P A9EES gy wxXE xdsta, o
g d8slo] BEFS FEshe gE 7N daEls
oltkBi et al., 2019). ol #AE TS e
BN ¥, B AR wo] BXE AFo
2 FEHFEThs 540 Atk o] AgATelx=

AH|A~ QoE  F7lel HQsk
LDA7}  fr&etA AR
(Joung and Kim, 2021). ©]& wjgto g
A% LDAE &ato] wEf A AH]2] QoE ¥
7hel] B8 7hsdt AulAs EAS EESIITh

E Ao A= Python® Gensim #ho]BEEE
g&ato] LDA ¥AS Flqlth AuA 54
AR mHEvE AgAT A3 (Joung and Kim,
202D E ArEe®, dHelgE  gi-gAl g’
FelZ A2t ¥ LDA w45 #3318l ol w
2} (227,332-35,670) FES LDAS {Jgo= At
Stk 3k LDACIA B9 7= Abdel A
gellob ah= stolFsteba|y gild], & AFelA=
E9 g (coherence) & 7o R EY &
Asiolel. 53], 29| g 17HE 3070714
H7gste] By d3Wds ARkelely, 1 A3 <Fig.
3-1>3} o] E¥e] 77 9/ o) B dago]
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Tab. 3—1 Metaverse Service Features for Evaluating the Quality of Experience

Number of reviews
Category | Service feature Keywords (by LDA) ) )
(ratio of total reviews)
, phone, computer, device, tablet, mobile, chromebook,
Hardware(f ) pe ot P 29,226 (13%)
ipad, iphone, laptop, ...
Service . server, internet, wan, discord, wifi, lag, connection,
Connection(£,) e & 52,964 (23%)
enabler download, freeze, response, ...
update, fix, problem, bug, glitch, version, freeze, mess,
Software update(f,) | D o PrODem. Dug g 57,059 (25%)
optimization, error, ...
account, id, login, password, help, verification, signin,
Account(f,) 1. 1, login. p P S| 47,004 @19
code, join, ban, ...
buy, money, robux, pay, purchase, gift, card, refun
Purchase(f) Vo Toney P P gt card. refund, | 7 o6 (129
spend, deal, ...
. family, kid, friend, cousin, daters, cat, dog, pet, school,
Service | Co-experience(f4) Y. lad, friend, & P 68,159 (30%)
. home, ...
expenien talk, meet, chat, interaction, communication, express
ce Communication(f..) . MMeEL, CHa, - Teraction, » OIS 45513 (79
conversation, share, emotion, hangout, ...
. avatar, face, clothing, character, hair, clothes, style,
Decoration(fg) ) o el 26,798 (12%)
outfit, customization, body, eye, ...
coon, mod, devs, roleplay, adventure, creator,
Mode(f ) tycoon, oepay 11.908 (5%)
simulation, mode, theme, simulator, ...
AFRFES O A= AE, HE Y ohlER sEntiment Reasoning(°]3} VADER)<S €-8-3}%1
F8E 73’8}7%} NetsE L= kst AAE t}. VADER: 7 o13] ARd 3ol 71‘['}’8}01
£ ggsto] Aals mdsit Ago R BT (f,) e A HIAE Ay daElElE, &
= el A AEA Yol AlRds oy e A wjto] 9AES] IS SHsk=t g &8y
HAR APe T e Aula el = LateEelth(Hutto and Gilbert, 2014). 53],
2Ao] wh} tjokst REs) Algse] mdo] thekst  VADER: ESIESL e e wAA|e disiA =
ARE & 5 o o2 5ol mREsdE AFY P4 e melthl guiA glom, 7 s
o|d, ElolF 59 BT} EAsh, 1A ofest Walo]7] wiite] HEe] dk% HlolE] glo|® ekt
wro] Folgle] AU=E Z7)3 tje wAn s AElA Ropl Agd & g Aol JrhKim
st ek 374 APk and Lim, 2021).
B AT 7 elie WA B ¥R

3.3 M|~ E3E ZeF TI}
A BellM= Auls 543} &

O]‘j— ]E gl%_OH :T;é]e FoE
d

FAo= Valence Aware Dictionary for

5 W] ol Al Sl s et

DAY AL
= ke sawn. A5 et o 8
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AsOloldg BB OlskA AulAC B BY Boiol ol 224 AR 917
little annoying and interrupts my gameplay” 2F TaE(B)Fe] FAHCE FoF S vk
T gt w2 ‘bug/gliteh” o] wolZk @] 5 871 AHIA 5A0] REHA AU R
Aol AZELe] YUOIE(f) 2 wiREth EiE of &= A= T SHUS HERdIG:
g0l 724 By 98] Pythond o] oA Ao FH(8) rlER M|
vaderSentiment 2to]Bej2]E E8-3l] compound et AREAR RESIel] A YEEE UERdvh
scoreS APkalanh o= —1 (e EAA) A 1 HA] service enabler 17 &3t AH]A SRR
(S ZAA) kS Zk= Agsle grold, o2 & T} service experience “LF°l &3t 67] AMu|A &
8o B4 e mRHow sAFen mug  Bol WEEe § 2 4% v g #E 5
2 9ty 99 oA EFoME  “annoying and 3t} 53], service experience 1w W 3% AY
interrupts” 2= ®X#H =2 Q18] compound score (fe) o EE(f)= the Auls 54l wlg] k=
> 003845 ZUlEH v R off £Re el ¥ & JFE A e ﬂd% T 9L
2 3% ¢t 7l 2l A AaE Akksl] Sl service enabler “IwollXe AA(f,) 5Ho| &
A el 43 BE 452 compound score kS n|x|= 7S Folsh 4= 2}1:},
= 47 ARtetar, ol=8 Bt ks AMdsisit o]
w AR]A 54 SR o2 w2 A B4 Tab. 3—2 Importance Values of
o el Al Alelskgiet. Nine Metaverse Service Features
B EA F 548 TS PP S8, 5 Service feature B SEB) | P>z
R i R B B - e 003 | 003 | o2
compound score) &, FEWTEE 548 FEA g Conmection(f ) 0.43 0.02 0
94 HelEE oloR WAt gt ARSI Fonae ety | 014 | 002 | 0
(%Lxc'}: 4, 58 - 1; ¥4 1, 2, 38 - 0). o] Account(f ) -0.06 0.02 0
#3HE Joung and Kim (2021)2] 9oflA] 55 Purchase( /) 068 | 003 0
EE ARShs AR ofishd =g ARS o Co-experiencel /) 1% | 002 0
= e el FE g olths AdE SR Communication(/f ;) 0.85 0.04 0
BT 2 Aol S} FEUS 19 Decoration( /) 077 | 003 0
S etebr] sl EXV\FJ M S &8s Mode(f,) 12 0.05 0
Atk ZARE 7= AF 9 AHAe] ARkl
BrF e A Skl 9 vAE 54E 4 3.4 MHIA JHM AFSH T2t
el ol g2l AR s dagselt W delM= EE2E ARlA EA S 4

(Lawson and Montgomery, 2006). ad <aig
=5 AM837] Y8l Python? statsmodels #lo]=.

2eE ggalglon] <Tab. 3—-20& ZAAY

A w4 Aus vepdoh w19 o] WA 4] @
P>lz) & FAPE ), k=l (f) 5 Allst 8
A Mujs B2 ghol 5 0dl] stz 9%
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Understanding the Evaluation of Quality of
Experience for Metaverse Services Utilizing Text
Mining: A Case Study on Roblox

Minjun Kim**

ABSTRACT

The metaverse, derived from the fusion of “meta” and “universe,” encompasses a
three—dimensional virtual realm where avatars actively participate in a range of political,
economic, social, and cultural activities. With the recent development of the metaverse, the
traditional way of experiencing services is changing. While existing studies have mainly
focused on the technological advancements of metaverse services (e.g., scope of technological
enablers, application areas of technologies), recent studies are focusing on evaluating the
quality of experience (QoE) of metaverse services from a customer perspective. This is
because understanding and analyzing service characteristics that determine QoE from a
customer perspective is essential for designing successful metaverse services. However,
relatively few studies have explored the customer—oriented approach for QoE evaluation thus
far. This study conducted an online review analysis using text mining to overcome this
limitation. In particular, this study analyzed 227,332 online reviews of the Roblox service,
known as a representative metaverse service, and identified points for improving the Roblox
service based on the analysis results. As a result of the study, nine service features that can
be used for QoE evaluation of metaverse services were derived, and the importance of each
feature was estimated through relationship analysis with service satisfaction. The importance
estimation results identified the “co—experience” feature as the most important. These
findings provide valuable insights and implications for service companies to identify their
strengths and weaknesses, and provide useful insights to gain an advantage in the changing
metaverse service environment.

Keywords: Metaverse, Quality of experience, Text mining, Machine learning, Understanding
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