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A Social Media Mining Approach for Monitoring Customer
Complaints in the Early Stage of Product Launch
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This study suggests a social media mining approach for monitoring critical complaints in the early stage of
product launch via word embedding, clustering and sentiment analysis. This approach selectively uses social
media product reviews created in the beginning stage of product launch. Word embedding and clustering are
used to identify customer complaint factors from reviews. Next, sentence-level sentiment analysis is conducted
based on the understanding of review writing pattern, thereby calculating urgency and severity in a quantitative
manner. Finally, a customer-stated complaint portfolio map is developed, showing critical complaint factors. In
the case study of smartphone ‘Galaxy S10°, the critical complaint factors related to Samsung pay connection
error, and fingerprint recognition are identified, which have been rapidly improved since the product launch,
indeed. We expect that this approach contributes to identifying critical customer complaints in the early stage, in
addition to enabling the prompt response to customer complaints.
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Table 1. Summary of Literature Review
Social media
platform Dataset Purpose Reference
Pizza, car, smart phone |Comparison of users’ sentiments before and after the launch of three| Rathore and
tweets new products Ilavarasan(2020)
Twitter Tweets on various topics | User’ sentiment analysis and prediction on real-time events Yoo et al.(2018)
Transit agency tweets Modeling of customers’ satisfaction in public transportation systems El_Dl(r;gi;; tal.
Investigation on whether the online promotions and sentiment of reviews| Chong et al.
A Electronic products can predict product sales (2016)
mazon .
reviews Investigation on the influence of review sentiment on readership and | Salehan and Kim
helpfulness of online reviews (2016)
Facebook | Hospital reviews Measurement of customer’ satisfaction and identification of service Zaman et al.
P attributes related to satisfaction (2020)
JD.com |Cell phone reviews Development of product improvement strategy Q(lzgi g;l'
Reddit Smart speakers reviews |Identification of time-evolving product opportunities Ch01,(2(())}21,0)et al.
. Analysis of the influence of customers’ gender and location on restaurant|  Micu et al.
Yelp restaurant reviews .
ratings (2017)
Mobile application Presenting a new framework for measuring customer satisfaction for | Kang and Park
AppStoreHQ . . . .
services reviews mobile services (2014)
Booking.com | Hotel reviews Proposmg a heu.rlstlc model to analyse and explore marketing insights| Chang et al.
in customer reviews (2020)
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Figure 1. Overall Process of the Proposed Approach
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Noun phrase Embedding vector
fingerprint sensor [0.424, 0.269, -+, 0.043]
fingerprint recognition [0.008, 0.592, ---, -0.019]
fingerprint performance [0.308, 0.418, -+, -0.118]
fingerprint scanning [0.408, 0.254, -+, -0.106]
fingerprint icon [0.416, 0.368, -+, -0.109]
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Figure 2. Latent Complaint Factor Extraction Process
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Table 2. Example of Sentence-Level Sentiment Analysis Used in the Approach

Sentiment Sentiment
Text
score result
Review When I press the capt}lre buttoFl the deVlce' fhake's which is enough to get blurry pictures. 0.1761 Positive
However, when 1 switch to video mode it’s doing completely fine.
Ist Sentence | When I press the capture button the device shakes which is enough to get blurry pictures.| -0.1027 Negative
2nd Sentence | However, when I switch to video mode it’s doing completely fine. 0.2716 Positive

<Table 2>= 73484 =7-¢1 VADER(Valence Aware Dictionary
and sEntiment Reasoner)(https://github.com/cjhutto/vaderSentiment)
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Figure 3. Four Areas of the Customer-Stated Complaint Portfolio Map

(1) Critical

Critical %ol Urgency, Severity 25 &2 #h< AY=
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(2) Risky
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YA e A B A4S Critical ¥4 845
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4. A A : Samsung Galaxy S10

B oA 20199 3€0 SAE A 2PFEE Galaxy
S10€ Bl AlF o2 At oA Aet AT HakE Bl
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gkolu g} s Sl A E EAE o] B IHEZFH AHEES]
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HlEl g, & 238 AF 212, AFA 5 71wke] AMgA} g
Bl 26 5 A EE 75| ThFstA |AE AT whet
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Table 3. Data Preprocessing

Seunghyun Lee - Jaewoong Choi + Janghyeok Yoon

Step

Example

1. Selection of reviews based on posted date

Reviews posted 6 months after product launch date

2. Exclusion of reviews less than 10 in length

“Thanks!”, “And why?”, “[removed]”

3. Elimination of webpage links

“So, after the April update my touch sounds changed to a loud beep instead of subtle
click like it used to be, is there a way to change it back? //edit: the new sounds-
https://www.youtube.com/~ It’s really bad”

Emoticons

«“pr. o« (” CAAP
. > T\ »

4. Elimination of stop words

Onomatopoeic words

“blah blah”, “hmm”, “haha”

Irrelevant words

“hell()”, “hey”, “guysa’

L2 AA ET LA

07 Z0) AF thsh 2ErItiofol A ATz A Bt
24T SeLE] S18) A BANA F2H FE BT AT

< Yrd FAR 7|k 2 OF3) stk B AT = BAE
153 & 4 Q== Sentence-BERT Z&& A-431e] & 1
ATE 25 dud WEZ W335tk Sentence-BERTE
BERT U EYIE FAH3 Aoz, WE FZhollA A 9u]
of F4o] 7VAA MiA | =5 24 she w4 Al | 7ol
(Reimers and Gurevych, 2019). ZF WA Alo] o] HH fALEE
71O 2 fARE WA E S St R 0.2 58} sk 2
A BN QAR Aoy g 9l om, WA HE S 153 5]

Table 4. Part of Customer Complaints and their Major Phrases

23l K-means S ~EH & 71H-& AFE-3F9 T K-means 222~
Bl 82 Q1o o] # & A A8t 7 ol El & 71 7k o
7] 0.2 Sah= 719 © Z(Xing et al., 2017), T-& 3ol lof &
Tokal A o)7] Wi 7HE Wol AHEE e Fe 2 E Y
¥ 3 3h}o]th(Lu and Zhou, 2016). & ATE= EAF 71HS
&-8-31= Gap Statistic method (Tibshirani et al., 2001)E 53}
Ao FY2H NS 27702 A Fof] K-means &~
HE & Fstdon, 72t 228 FACZREH /e |
ATFES 7IHEC R o] E7 sto] A BRE QAE A 3819
CH<Table 4>, <Figure 4> #=). A o¥ B 8 Ao TS 4A]

& A7 <Appendix Table 1> 4 &1 = 9]t}

Complaint Major phrases
Audio “sound mode”, “audio output”, “audio sync”, “audio controls”, “audio option”, “sound settings”, “sound device selector”
Battery | “battery threads”, “battery thread”, “battery use”, “battery rating”, “battery usage icon”, “battery icon”, “battery”
Bluetooth “bluetooth connection”, “bluetooth speaker”, “bluetooth connect”, “bluctooth device”, “bluetooth connections”, “bluetooth
settings”, “bluetooth icon”
Camera | “camera mode”, “photo mode”, “picture mode”, “camera modes”, “camera use”, “screen capture”, “camera interface”
Edge “edge lighting”, “amoled displays”, “edge lighting style”, “amoled display”, “amoled panels”, “settings area”, “edge panel”
Fineerprint “fingerprint icon”, “fingerprint sensor”, “fingerprint performance”, “fingerprint recognition”, “fingerprint scanner”, “display
£C1P fingerprint”, “fingerprint scanning”
Protection “plastic cover”, “glass protector”, “plastic backplate”, “plastic screen protectors”, “plastic sp”, “glass protectors”, “glass
screen protector”
d3
é 4
h"
L
battery‘tr@dé g
battery/optlmisa ion © ¥
o 8Bowkr saving. .
sofdy % d2
ket Agabl charging .«

(a) Clustering results on a 3-dimensional space

S o
o0

dl

.,.:

(b) Complaint factor ‘Battery’

Figure 4. Clustering Using Embedding Vectors of Valid Noun Phrases
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o, sl BT 240 T3 A S0 Eto] AAZ drh g

°l t‘“ﬂ?ﬂ A& 9etd & ot BE B 849 Urgency &

S+ A 3} ‘Samsung pay’, ‘Battery’, ‘Fingerprint’, ‘SNS’, ‘Text
and call A2 71 =& Urgency a4 YEM & BT 84
sletstgith he 0.2, 4 (0% $5] 2 Bk 9 40] Tl
A Al A3 SeverityE SIS Severityw E1F 849}
AoE BN 2 AT E BIANE o=, AT E
Bh @ 2ol B3k uA S o] BN o] dukt AAAIE gfet
T Ut ZE BT 849 Severity S S5t A E A3
‘Fingerprint’, ‘Protection’, ‘Samsung pay’, ‘Battery’, ‘Wide angle’
o =M & 71 =2 Severity w2 YEH = B 8 45 4838}
% TH<Table 5> &%),

Table 5. Urgency and Severity of Complaint Factors
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E9F Q 49] Urgency, Severity 70| 25 THH, 174 Erto]

WA S F A o] BRE o] v - AR o W] st R &

QA4 7191 A 0 2 JjA Eofok gtk B A= 2700
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T+ 8 29| Urgency, Severity 42 W3t 1.7 BRt X EZ
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Figure 5. Customer-stated complaint portfolio map

Complaint Urgency Severity Complaint Urgency Severity
Samsung pay 0.4069 0.4134 App 0.2225 0.3322
Battery 0.2608 0.4045 Exynos 0.1835 0.4021
Fingerprint 0.2490 0.4211 Bluetooth 0.1995 0.3645
Text & Call 0.2293 0.3856 Notification 0.2050 0.3451
Camera 0.2201 0.3703 Store 0.2027 0.3488
SNS 0.2302 0.3502 Protection 0.1689 0.4186
Synchronization 0.2169 0.3641 Samsung 0.2235 0.3131
Distribution 0.2180 0.3549 Edge 0.1898 0.3566
Wifi 0.2104 0.3621 Google 0.1998 0.3162
Swipe mode 0.2184 0.3483 Night mode 0.1702 0.3340
Audio 0.2043 0.3707 Video 0.1769 0.3199
Android 0.2210 0.3407 Software 0.1736 0.3193
Wide angle 0.1863 0.4024 Smart 0.1442 0.3245
Apple 0.2212 0.3371 Average 0.2131 0.3600
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A7 7 0 EEEP 2 Bel47) 9o S 03
845 E 33k Y= Critical F 92 A5 £t Critical ¥
o= 6709 B 847} 3= U Th(‘Battery’, ‘Camera’, ‘Finger-
print’, ‘Samsung pay’, ‘Synchronization’, ‘Text & Call’). 3] g L4
-2 Urgency, Severity 7 A & 25 %2 3+ e =2, 9hy
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Appendix Table 1. Detailed Description of the Defined Complaint Factors -

Complaint Description Ist 2nd 3rd 4th 5th 6th 7th

Samsung pay Samsung i connection error bgckground g error messages camera lags AT Al services drain quality loss
connection error failure touches

Battery Battery usage time | battery threads battery thread battery use battery rating battery usage icon | battery icon battery

Fingerprint Fingerpﬁnt fingerprint icon fingerprint sensor {ingerprint ﬁngerp,ﬁ,m fingerprint scanner | display fingerprint | fingerprint scanning
recognition performance recognition

Text & Call chjﬁ:;i;au text notifications calls texts calls messages texts calls text verification messages app message notifications

Camera i;f;;;we camera mode photo mode picture mode camera modes camera use screen capture camera interface

SNS sse(:/lii]e networking instagram app instagram story ;lz)sttiefhigz:tr:;ns facebook app flzctfgcc)z(:tlzons instagram livestream | instagram mode

Synchronization | Auto synchronization | auto sync auto mod auto copy auto rotate auto syncing auto reconnect auto connect

Distribution Product distribution | delivery time release time evaluation times release date setup time standby time advance exchange

Wifi Wifi connectivity wifi signals wifi signal wifi settings wifi connections wifi usage wifi status wifi commands

Swipe mode Swipe mode swipe controls devoloper settings | swipe mode center swipe bixby commands amoled themes bixby button

Audio Audio sound sound mode audio output audio sync audio controls audio option sound settings sound device selector

Android Android auto app | android apps android users galaxy android users | android software android user android devices android auto app

Wide angle Wide angle camera |wide angle wide angle mode wide lens wide angle lens wide font wide angle lense wide camera

Apple Apple’s' (%e'vice apple products apple music apple pay apple perspective apple watch apple's unit apple airpods
compatibility

App Application setting | app icon app connections app icons app launchers app launcher app setting app photo

Exynos Exynos exynos model exynos variant exynos devices exynos versions exynos version €xynos exynos variations

Bluetooth Bluetooth connection | bluetooth connection | bluetooth speaker bluetooth connect | bluetooth device bluetooth connections | bluetooth settings bluetooth icon

Notification Notification error ;(;Effliil;;eg;on notification access | notification panel notification titles notification content | notification style notification options

Store Galaxy store store collection store model store inventory store warranty store credit retail boxes line store

Protection Protection material | plastic cover glass protector plastic backplate Eiiizztoizreen plastic sp glass protectors glass screen protector

Samsung Samsung account samsung account samsung com samsung service samsung's system samsung tech samsung site samsung messages

Edge Edge display edge lighting amoled displays edge lighting style |amoled display amoled panels settings area edge panel

Google Google compatibility | google search google lens google account google location google cast google store google drive

Night mode Night mode night cam night mode night mode camera |night pictures night photos night sight account night modes

Video Video capability video recording video messages video mode video calls video recording mode | video files video enhancer

Software

Software glitch

software info

software information

firmware version

software carrier

device folders

device manager

software locks

Smart

Smart convenience
feature

moveable ones

safe mode

smart alert

usefulness review

smart view

smart swtich

smart select
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