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Abstract Consumer review analysis is important for product development, customer satisfaction, competitive
advantage, and effective marketing. Increased use of wireless earphones is expected to reach $45.7 billion by
2026 with growth in lifestyle. Therefore, in consideration of the growth and importance of the market,
consumer reviews of wireless earphones from Apple and Samsung were analyzed. In this study, 11,320 wireless
earphone reviews from Apple and Samsung sold on Coupang were collected to analyze consumers' purchase
intentions and analyze consumer satisfaction through analysis of the frequency, sensitivity, and LDA topic
model of text mining. As a result of topic modeling, 16 topics were derived and classified into sound quality,
connection, shopping mall service, purchase intention, battery, delivery, and price. As a result of brand
comparison, Samsung purchased a lot for gift purposes, had a high positive sentiment for price, and Apple had
a high positive sentiment for battery, sound quality, connection, service, and delivery. The results of this study
can be used as data for related industries as a result of research that can obtain improvements and insights on
customer satisfaction, quality and market trends, including manufacturing, retail, marketers, and consumers.
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Table 1. Collection data content

Samsung Apple Total
Number of products 3 3 6
Start Date 20.08.06 19.04.22 19.04.22
End Date 23.04.14 23.04.14 23.04.14
Number of reviews 5173 6147 11320
1 235 1287 1522
2 116 466 582
':;fﬂgcst 3 318 1363 1681
4 869 1627 2496
5 3635 1404 5039
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Fig. 3. Positive and negative word cloud by
wireless earphone brand
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Table 2. Positive keyword for wireless earphones

Samsung
No. Keyword Frequency Sentiment score
1 Good 4644 0.869
2 Satisfied 9 0.907
3 Gift 773 0.618
4 Comfortable 669 0.85
5 Pretty 499 0.86
g 6 Certainly 378 0.753
? 7 Inexpensive 341 0.637
t 8 Fast 288 0.82
Ve Cute 216 0.873
e 10 Light 194 0.735
k Apple
$ No. Keyword Frequency Sentiment score
\g 1 Good 3099 0.869
é 2 Gift 485 0.618
S 3 Fast 465 0.82
4 Satisfied 440 0.907
5 Comfortable 361 0.85
6 Order 257 0.65
7 Certainly 252 0.753
8 Inexpensive 247 0.637
9 Suggestion 199 0.5623
10 Rocket 185 0.556
* negative{0.5 positive
A4 9 ojEe] FAololE A¥9] 10719] RAH 719
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Table 3. Negative keywords for wireless earphones

Samsung
No. Keyword Frequency Sentiment score
1 Sound Quality 2331 0.311
2 Noise 1155 0.144
3 Sick 728 0.076
4 Small 655 0.058
5 Inconvenient 534 0.01
n 6 Problem 263 0.073
8 7 Worry 254 0.164
? 8 Too Bad 254 0.068
v 9 Not Much 236 0.01
e | 10 Cut-Off 192 0.462
k Apple
?, No. Keyword Frequency Sentiment score
‘g 1 Sound Quality 1104 0.311
er 2 Exchange 1076 0.173
s 3 Sound 956 0.264
4 Noise 707 0.144
5 Charging 639 0.181
6 Problem 478 0.073
7 Battery 441 0.16
8 Faulty 422 0.022
9 One Side 316 0.145
10 Call 311 0.182

* negative{0.5 positive

Selected Topic: | 1 [ Previous Topic | [ Next Topic | Clear Topic |

Intertopic Distance Map (via multidimensional scaling)

8

Marginal topic distribution
2%

10%

Fig. 5. LDA analysis results
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Slide to adjust relevance metric:(2)

A=1 00 02 04 06 08 1.0
Top-30 Most Relevant Terms for Topic 1 (12.9% of tokens)
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

Overall term frequency
I Estimated term frequency within the selected topic

1. saliency(term w) = frequency(w) * [SUm_t p(t | w) * 1oa(p(t | wip())] for topics t: see Chuang et. al (2012)
2. relevance(term w | topic )= A p(w | t) + (1 - ) * p(w | 1)p(w); see Sievert & Shirley (2014)
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Table 4. Topic modeling naming and emotional

values
Topic Key Words Topic Naming Seg(t:i(r)r:g it
) o Purchase
Topic 1 Gift, Like, Son intention 0.618
Topic 2 Like, Sound Quality, Call Sound Quality | 0.752
Topic 3 Like, Price, Purchase Price 0.869
Topic 4 | Wearing, Sound Quality, Sound | Sound Quality | 0.516
Topic 5 Sick, Ear, Wearing Sound Quality | 0.483
Topic 6 | Purchase, Center, Service Service 0.616
Topic 7 | Sound, Around, Sound Quality | Sound Quality | 0.803
Topic 8| Long Time, Charge, Battery Battery 0.907
Topic 9 | Connection, Touch, Bluetooth | Connection 0.563
Topic 10| Satisfied, Exchange, Return Service 0.594
. Expensive, Prepare, Not .

Topic 11 Appropriate Price 0.581
Topic 12| Box, Packaging, Delivery Delivery 0.252
Topic 13 Fast, Battery Battery 0.359
Topic 14 Wearlng#uSF]cz:LtJir;cri] Quality, Sound Quality 0.5

Topic 15| Exchange, Faulty, Application Service 0.64
Topic 16 Delivery, Fast, Rocket Delivery 0.748

* negative(0.5 positive
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Fig. 6. Topic modeling naming



30  Mi8FAT X213 MBS

EY] 7 o=E AuRE AL ofZHD &7
Uelgth 9 2, 4,5, 7, 1491 SEE AnHH, B9
of| 4] AH/do] ofEHTt AL 24 EoH, EY 2= FFF
Ql TS YERdT Eg4o)A 4Hgdo] ol ZE T A Y
oy, BEY 4= RYFQ 78S et E950
A Aol olEET F45] =4 Uehgon, EY 5=
B2 74 YERdth EX70A4 AH4do] of & A9
HS5H Yehgos, BY 72 3429 744E Yehd
ot B4 14004 4Hgo] ofEET F45] A Yo
o, B9 14= F42Q1 778 Yehdtt. wheba] FAlo]
Z S0 =L AAHT o Zo] &4 YEth
Ed 3 119 712 AuEy, £ 304 A4o] ofZ
Hr} 28f 7h7to] EoH, EY 3= A0 S YE
W} E4 11004 4ol ofEEh A Yepton, E
T 112 FAHQ 78S Yetdlint. ueba] FAolojE
9] 7142 ofEH T} 1Mol o TEETE A YEiTh
ET 6, 10, 159 &% & AH|IAE AT HH EF6o)A
ofZo] AET FEoH oM, EY 62 FFHA
A= yehdth B9 10914 ofjEo] AR =4 UE
woH, B 102 3782491 1S UEdch EY 150
A ool AR F45] A Uehdon, BEY 15+
941 TS Uehdt). mEka] FAlolojZ9] AYE
AH| A o Eo] AR EUE Tt = AT, B T

= AAET =7 YERdth EY 8, 139 g E 4
HEH, Y 8ojlA] ofFo] ARt FAH o,
EY 82 FARI 78S UERit. EY 1304 ofjZ0]
AR S A4 UEhgeH, B 132 1753
WL vrebdict. kA FAlo]o]&9] uiE 2of] thgt
£2 AR ofZ0] § St A UYeRgth B
AZS A EH, EY 904 ofZo] AgHTH =
, BEY 9= 39 1S yepdct, wieba 4
E9| AZ o et T2 A HET o Zo] § TS
=7 etk B9 12, 169 281 29 E9] uid
AHEH EY 12004 ofZo] AR FAH =

, BT 12 F84Q0 S Uehdich B9 16004
ofZo] AET =4 UEhdoH, B 162 F84Q
73S Yebdith. whEka] FA40]0lE9] A E viS-2 of

AR BN S AT B3 TS s AR

2

:

g

o 18 = o

2 H o

9

7

-
=

[o o

4.3.5 97
A0 394 FAZ A4 B, o2 Flole %
A A, BE i, Tt RA AnE et
24 W%, 28 Bk AR 714

oz A

1o o,
oM, o)
£23
M o ro
E

ox o ¥ o
of K
e

j:: % e
J—E (o

— e
r =
!Hgi 2 e
ol ﬂlgm I 'li
L %
i 4o N
‘\TL oo o
e IJP—J‘ filo
13 2 I ﬁ
T TV
I ™ =
oy 4o ol
M > ox E S

=
i)

wE o Db -
[
ok o

T
M
)

ol
i)
AN
sk

s Ax
i)
o

|o
¥ ko

o ¢
fl
=)

2
o
3
o
=
[
)
gﬂ
[
%9,
=

3 5
e
= gy
ol
oX, s
o oX
o flo
2y
Hir

L
ille
o
re
i)
=)
op
=2
)
=
old
o2
N
o, l:)
L o
r;tkg i =1=)
>
T
o>
N4

i)
ol
iy
i)
a
X
Hrt
=)
o9,
ﬁ !
Iii.i
:EL d
mlo
i
re
B
ot
4 ot oo

A
5. 28

& Aol = FgolA B =L Sl et A9
fadoloj & ook ARt Bl 11,3207 F801M 5
Hstol, Rl 24, 24 24, LDA B ZEgS 59
T =E EASIAT. &4 A A B oiEe] 54,

< UEllE FAE &5, 20AE0] =
Bhe Als FRo sho = JjAlsfor & FEo] tistof
A& & e Aot theor BEY HdY ANE 5
3 BHERE HwE B3t Aol AAstATh & =&

CERS EXOCEREL P
8

b

Ak oF, 2Ae] U2} @7 AGS shetste] 7]
309 4REATY 5 Aok
wehd £ AT FHlololE AEE THRRAE
£Entol BA 7|¥9 §84S Holrh 2huael
o} AAPEE 7P itk R, lbEo] Falo]
O£ MEska PSR BOIA of | A% Ao
F85H=A), old @47} EE] GFL vIAER 5L
Y7e 4 glon, BAE 19 A AAES Bk 4
-

-

Ack ol 719 A Y L AE el £8E 2



o o 3
2is 28

3 2H0|0jE

1z
w
—

AH|X 0§ 9= 51 2

OIS H| &

LDA E4 H
Sk 163 A|Abge] Siek, AAHe Ao RE &
"l ) A3 B AL oA

=

T QL p

{ Al e e
WEES kol 24 9912 918 Aze vt

b4 ek, S A AHAE
So ABY 54, 744, Aul So g 3
b ol 2gstel AE F1 % v

T 4 Uk ABRE Alo] o5t

2L % 9t of

= T

% El We,
i _1>

o
= moln

oX 1o M mjn o
ot b @ ol oy
S
% e J

(0]
-
ox,

2,
o,
N
fu
i)
% 12
ol

+ AlEol gt Bt RS &4A sk viud
 3len, olg HigeR FF 2e WE & At ol
2t 24 Ak A 53 28R el ditt 52
HE AT, olg E8ste] 71 A% 1 9 viA"
gotel] &8 4 Ut

SHAIRE 2 A9 SAH O 2= EAT 2RI 3
ARt A= 7] diel the agEelM Bl Al
=0l tietk 2B 2lHE sk %}%E}-t— @ 1 At

9] F-Alo]ojEof tigt /\H]XF—.,] 47ﬂ o EH_-'E'-_B]—J:_ 740
Z A7E -
olo] g5 o H}sko 2 T}yl 742 8-S 1
5 ok A, oY }AME@]QHZW@\QE
FUIE, $SG )T BH=9) 2l HojgHE =

&/go] Fuf O]9} RS o]
e FFE A 5 AUt AA, EH:% tﬂolEH AA

’\H]Z]*EA T c‘n/\}% QAR o)
gollA o A&t 750l Sl
4= Qloh UlA, &AL 2R ElolHE B
Hsto] AE A upAE Mk 1A 9hE Sof| gt B
e @) 9o A72 AW 4 Ytk ol A7
53l A8|% 3 HlolHE S ftE 02 BA5ke] A
= e uiAE dEE 14 Uk Sof i EFEe o

- O - o=T=

!

(1]

[10]

REFERENCES

K. G. Jang, S. H. Park. & W. J. Kim. (2015).
Automatic Construction of a Negative/positive
Corpus and Emotional Classification using the
Internet Emotional Sign. Journal of KIISE, 42(4),
512-521. DOI : 10.5626/JOK.2015.42.4.512

N. K. Jang & M. J. Kim. (2020). Material as a Key
Element of Fashion Trend in 2010~2019: Text
Mining Analysis. Fashion & Textile Research
Journal, 22(5), 551-560.

DOI : 10.5805/SFT1.2020.22.5.551

Brightlocal. (2023). Local Consumer Review
Survey 2023. Retrieved from http://www.brightlocal.
com/research/local-consumer-review-survey/

Power Reviews. (2018). New Data: 97% of Consumers
Depend on Reviews for Purchase Decisions.
Retrieved from http://www.powerreviews.com/
events/consumers-depend-on-reviews/

Spiegel Research Center. (2021). How Online
Reviews Influence Sales. Retrieved from http://
spiegel. medill.northwestern.edu/wp-content/u
ploads/sites/2/2021/04/Spiegel_Online-Review
_eBook_Jun2017_FINAL.pdf

WISEAPP. (2022). Mobile App Total Settlement
Report 2022. Retrieved from http://www.wiseapp.
co.kr/insight/detail/379

K.R. Kim&S. S. Kim. (2016). Trend Analysis of

Research on Inclusive Education in Korea Using

Text Mining. Korean Journal of Physical,

Multiple & Health Disabilities. 59(4), 133-157.
OI : 10.20971/kepmd.2016.59.4.133

G. George, M. Haas, R & A. Pentland. (2014). Big
data and management. Academy of Management
Journal, 57(2), 321-326.

DOI : 10.5465/am;j.2014.4002

K. H. Kim & H. W. Byun. (2020). The Analysis of
Fashion Trend Cycle using Big Data. Journal of
the Korea Convergence Society, 11(2), 113-123.
DOI : 10.15207/JKCS.2020.11.12.113

M. K. Nam & E. T. Jung. (2020). A Study on
Mobile Hardware User Interfaces of a Manu-
facturing Data Analysis Platform for SMEs:
Focusing on Development of Field-friendly
Wearable Wireless Osteoporosis Earphone
Devices. Journal of the Korean Society of Design



32 AISHOIT K21 K8E

Culture, 26(3), 115-127.
DOI : 10.18208/ksdc.2020.26.3.115

[11] H. C. Kim & H. S. Kim. (2021). A Study on the
Growth Stage of City Center According to
Residential Development: Focusing on the case
of Daegu City. Journal of the korean Housing
Association, 32(2), 37-45.

DOI : 10.6107/JKHA.2021.32.2.037

[12] Arizton Advisory & Intelligence. (2021). True
Wireless Headphones Market - Global Outlook
and Forecast 2021-2026. Retrieved from http://
shorturl.at/ayFTW

(13

Korea Costumer Agency. (2020). Comparative
survey of domestic and foreign online sales
prices of wireless sound equipment directly
purchased overseas. Korea Costumer Agency an
investigative report.

[14] H. J. Jung & K. W. Oh. (2016). Analysis of
Outdoor Wear Consumer Characteristics and
Leading Outdoor Wear Brands Using SNS Social
Big Data. Fashion & Textile Research Journal,
18(1), 48-62. DOI : 10.5805/SFT1.2016.18.1.48

[15] B. M. Kang. (2021). Changes in Fashion
Perception Due to the Spread of COVID-19:
Focusing on the Comparison between 2019 and
2020. Journal of the Korean Society of Design
Culture, 27(1), 15-27.

DOI : 10.18208/ksdc.2020.27.1.15

[16] A. Rese, D. Baier, A. Geyer-Schulz & S.
Schreiber. (2017). How augmented reality apps
are accepted by consumers : A comparative
analysis using scales and opinions. 7echnological
Forecasting and Social Change, 124, 306-319.
DOI : 10.1016/j.techfore.2016.10.010

[171 M. Y. C. Yim, S. C. Chu & P. L. Sauer. (2017). Is
Augmented Reality Technology an Effective
Tool for E-commerce? An Interactivity and
Vividness Perspective. Journal of Interactive
Marketing, 39, 89-103.

DOI : 10.1016/j.intmar.2017.04.001

[18] J. M. Lee, J. H. Lee & M. J. Kim. (2017). A Study
on Perception of Ski Resort Using Big Data
Analysis. The Korean Journal of Physical
FEducation, 56(4), 415-430.

DOI : 10.23949/kjpe.2017.07.56.4.27

[19] J. S. Kim. (2018). A Study on the Perception of
Fashion Streaming Service Using Text Mining

Analysis: Focused on PROJECT ANNE. Journal
of Fashion Design, 18(1), 107-118.
DOI : 10.18652/2018.18.1.7

[20] D. H. Kim & K. J. Cha. (2019). Formulating
Strategies from Consumer Opinion Analysis on
Al Kids Phone using Text Mining. The Journal
of Society for e-Business Studies, 24(2), 71-809.
DOI : 10.7838/jsebs.2019.24.2.071

[21] K. W. Park. & H. K. Yun. (2020). A study on the
Domestic Consumer's Perception of "Hansik'
with Big Data Analysis: Using Text Mining and
Semantic Network Analysis. Journal of the
Korea Convergence Society, 11(6), 145-151.
DOI : 10.15207/JKCS.2020.11.6.145

[22] W. G. Kang, E. S. Ko, H. R. Lee & J. N. kim.
(2018). A Study of the Consumer Major
Perception of Packaging Using Big Data
Analysis:  Focusing on Text Mining and
Semantic Network Analysis. Journal of the
Korea Convergence Society, 9(4), 15-22.

DOI : 10.15207/JKCS.2018.9.4.015

(23] H. Byun, S. W. Jeon & E. S. YI. (2022). A Study
on the Current Situation and Trend Analysis of
The Elderly Healthcare Applications Using Big
Data Analysis. Journal of The Korea Convergence
Society, 13(5), 313-325.

DOI : 10.15207/JKCS.2022.13.05.313

[24] S. M. Heo & J. Y. Yang. (2021). A Convergence
Study on the Topic and Sentiment of COVID19
Research in Korea Using Text Analysis. Journal
of the Korea Convergence Society, 12(4), 31-42.
DOI : 10.15207/JKCS.2021.12.4.031

[25] J. T. Jo & S. H. Choi. (2015). Sentiment Analysis
of movie review for predicting movie rating.
Management & Information Systems Review,
34(3), 161-177.

DOI : 10.29214/damis.2015.34.3.009

[26] K. W. Jung & J. U. Kim. (2018). A Study on the
Effects of Online Word-of-Mouth on Game
Consumers Based on Sentimental Analysis.
Journal of Digital Convergence, 16(3), 145-156.
DOI : 10.14400/JDC.2018.16.3.145

271 Y. H. Lim & H. B. Kim. (2019). A study on the
sentiment analysis using big data of hotels
online review. Korean Journal of Hospitality
and Tourism, 28(7), 105-123.

DOI : 10.24992/KJHT.2019.10.28.07.105



LDA E1} DH2IS 25t LH0|0(Z AH|X} 70f O U BISE Bl £

33

1z

[28] N. Archak, A. Ghose & P. G. Ipeirotis. (2011).
Deriving the pricing power of product features
by mining consumer reviews. Management
Science, 57(8), 1485-1500.

DOI : 10.1287/mnsc.1110.1370

[29] P. K. Chintagunta, S. Gopinath & S.
Venkataraman. (2010). The effects of online
user reviews on movie box office performance:
Accounting for sequential rollout and aggre-

gation across local markets. Marketing Science,
29(5), 783-961. DOI : 10.1287/mnsc.1100.0572

[30] N. Hu, N. S. Koh & S. K. Reddy. (2014). Ratings
lead you to the product, reviews help you clinch
it? The mediating role of online
sentiments on product sales. Decision Support
Systems, 57, 42-53.

DOI : 10.1016/j.dss.2013.07.009

[31]1 S. W. Lee, H. Y. Lee. (2017). Using Korean
natural language processing, LDA, and sentiment
analysis A Study on Satisfaction Factors for
Airline Service. The Korea Society of Manage-
ment information Systems, 323-330.

[32] Y. H. Lim & H. B. Kim. (2019). A study on the
sentiment analysis using big data of hotels
online review. Korean Hospitality and Tourism
Academe, 28(7), 105-123.

DOI : 10.24992/KJHT.2019.10.28.07.105

M. Song. (2017). Text Mining. Seoul, Chunglam
Publishing Co. 112-117.

[34] S. H. Lee, A. R. Jo & H. Y. Lee. (2017). The
Medical Service Customer’s Satisfaction Factors
Extracted from Online Hospital Review Data
Using Latent Dirichlet Allocation Method.
Korea Service Management Society, 18(5),
23-44. DOI : 10.15706/jksms.2017.18.5.002

[35] K. K. Kim, Y. H. Kim & J. H. Kim. (2018). A
Study on Customer Satisfaction of Mobile
Shopping Apps Using Topic Analysis of User
Reviews. Journal of Korea Society of Flectronic
Commerce, 23(4), 41-62.

DOI : 10.7838/jsebs.2018.23.4.041

[36] H. J. Lee. (2018). Keyword identifications on
dimensions for service quality of Healthcare
providers. The Knowledge Management Society
of Korea, 19(4), 171-185.

DOI : 10.15813/kmr.2018.19.4.010

review

33

371 K. K. Kim, Y. H. Kim & J. H. Kim. (2018). A
Study on Customer Satisfaction of Mobile
Shopping Apps Using Topic Analysis of User
Reviews. The Journal of Society for e-Business
Studies, 23(4), 41-62.

DOI : 10.7838/jsebs.2018.23.4.041

38] J. H. Park, Y. R. Kim & S. B. Kang. (2021).
Customer Satisfaction Analysis for Global
Cosmetic Brands: Text-mining Based Online
Review Analysis. Journal of Korean Society for
Quality Management, 49(4), 595-607.

DOI : 10.7469/JKSQM.2021.49.4.595

[39] D. M. Blei. (2012). Probabilistic topic models.
Communications of the ACM, 55(4), 77-84.
DOI : 10.1145/2133806.2133826

[40] D. M. Blei, T. L. Griffiths & M. 1. Jordan. (2010).
The nested chinese restaurant process and
bayesian nonparametric inference of topic
hierarchies. Journal of the ACMJACM), 57(2),
1-30. DOI : 10.1145/1667053.1667056

[41] S. J. Ahn. & W. J. Yoo. (2023). Introduction to
Natural Language Processing Using Deep
Learning. Retrieved from https://wikidocs.net/

book/2155

g g E(Tuul Yondon) (=352
20214 29 : BB
S JHAAD
2023429 S8

)
3_[!4
kI
onl
of O
N
[

e
K
T
_I—_:):_,
T
fu

- HAlEoR: 2210l £E, AH|R} HE, SxErto]y

1 Ao

* E-Mail : tuul.yo@chungbuk..ac.kr

Z Eff F(Tae-Gu Kang) [Hs)2]
[+ 20074 2 : S5O
Sl F5tAA}

o

)
(]
)
—
)
)
e

\e

T
o
=1
onl
o8
ox
[

Rl LR
20174 49~8 : AYPAfo] ekt

I [T ZYASH} W

* TAlEof : MIIS, SAP, e-H|ZYA, ¥lH|o]E], S24E
* E-Mail : tgkang@kycu.ac.kr



