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ABSTRACT

In the information and communications industry, analyzing customer complaints (Voice of Customer, VoC) is essential
for managing the quality of high-speed Internet, IPTV, and fixed-line telephone services. This study integrates the Korean
Bidirectional ~Encoder Representations from Transformers (KoBERT) model with Bidirectional Encoder
Representations-based Topic Modeling (BERTopic) to analyze 110,809 customer complaint records and support service
quality management. The proposed approach extracts sentence-level embeddings using KoBERT and applies BERTopic to
automatically cluster complaint types. The dataset is structured into five service quality categories: Internet quality, TV
quality, normal after A/S request, fixed-line telephone quality, and customer-owned equipment and environment A/S.
Experimental results show that the KoBERT embedding model achieved an accuracy of 0.9907 and an Fl-score of 0.9906,
outperforming existing Korean language models. In addition, BERTopic assigned 99.7% of documents to topics, indicating
high clustering quality. These results demonstrate that VoC-based topic modeling enables proactive quality management,
data-driven decision-making, and improved operational efficiency in telecommunications services.
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Table. 1 Previous Studies on BERTopic Applications for
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Fig. 1 Workflow of VoC and A/S Processing
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Table. 2 KoBERT Hyperparameter Settings

Hyperparameter Value
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Table. 3 BERTopic Hyperparameter Settings

Module Hyperparameter=value
UMAP n_neighbors=15,n_components=5, min_dist=0.0,
metric=cosine
min_cluster_size=350, min_samples=12,
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Table. 4 KoBERT Model Performance Evaluation Results

result KoBERT
Cross-Entropy Loss 0.0559
Accuracy 0.9907
F1-Score 0.9906
AUC-ROC 0.9806
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Fig. 3 KoBERT Training Metrics by Epoch

A= KoBERT YH|g 7|9t £l r el
d e w8 8US =E3] A% VIRt

421 B9 B3 4l 7]Q= B

BERTopic HE &S Sl TLH 49} o] 5 5712 =
8 Ego] m=2Eglon, A w412 99.7%7F EFo
2 S 24 248 Borh 2 BRY 24 BE
+ Topic 0(54,912), Topic 1(26,822), Topic 2(20,954),
Topic 3(7,365), Topic 4(397), OFs-2ko]o}(-1)%= 35971
ol 3t HElo] B9 U¥/dE Vet Coherence
Score=0.4737=2 H7}=| ¢t} E= R dl] 9] Coherence
Score= U2 0.2 0.3 o] off 2] Q= EFo] =
Zelgithn 7hElv), 55 BERTopicS 43 412
A= T S 2oF0.41[18], MR} T S 2of
0.329} H| w3t uf[19], & A2 047372 4 =2 EY
A} A 7S FHE S-S Sn|eith

Topic Word Scores

Topic 0 Topic 1 Topic 2 Topic 3
gmah Nmsh HESHEI} yer
oftine [ o I - - oftine
ssiosiciz [ING— ™ #27
ctegorzos I vesx NN
37z I ~io [

0 o0 0@ 003

z2

ety

Topic 4
Ha
digital
snmp
2felzore

EE]

Fig. 4 Barchart of Topic Modeling Word Scores

- iR

Topic 0 : giga(0.028), offline(0.028), ssid A<
(0.025), QUE|Yl AF 250.022), F57] A F4
(0.020), -8 wifi(0.018), A= HAH0.018), F& 213
(0.018), 7]2:(0.018), A= 1] BAK0.017)T} Z-2- 7] 9=
7Hpe HFS AN QIE Y FL ol ek =

riok

53] 771 Aot
A o g Y EQA &
TAIE ZFekaL qlok &, JIEY #4 Ashs < 3
A BEA®OE olygl F-87], SSID(Service Set
Identifier) ?15, Legacy 8] 5 =3 2.¢lof ofsf Ty
A QS-S HolErh
Topic 1 : itms(0.033), $12]41%(0.032), vod(0.030),
HE Z2 2740.029), %] ¢1(0.027), AAK0.024), HA
3£(0.021), PH©]E(0.019), G4K0.019), E24(0.018)}
L2 71HETE w2 WSS AASIAL TV F2700| s
Sz Ego|th o]= IPTV AH|A FA3 A4H A%
9.5, A A A4, VOD ZHl= <4 B gn

Jo

A& AR

Topic 2 : HE 5ZF E7H0.042), 2|2 A 2H 2%
(0.022), | H]AAN0.019), HEZ(0.019),
(0.018), ZHE-E(0.016), TA|F|=(0.016), HIE E2FE
(0.015), BALo|LK0.014), ©]0]F(0.014)3} 7+ 7] 9=
7Hipe W RS 1A A7} ] 1§ Al
ofl sjets 0|}, o]tz F 1210] AL85}e 2w
7, olojEa} e 17 250] Au] Befol saiek
So] wht el 2w @A R} A4S B SAe 1

S



Toplc 3 OF—E—%j(O. 26), 0fﬂ1ne(0.024), Hﬁ:Zj
(0.021), Z810.017), A<141(0.016), Yl 2 o7
(0.015), 7F54(0.015), LZAAE(0.014), 7 A(0.013),
AHOO)T 2 AT 5o WFL AR
AIS W4 F AP ol el =tk o) 17 B
5 24 o] % FAIE] Abgrale} 7o)
ABI2 AR B B A B Q1g ook 2, T
& 28 AT Tol Ao TR RS
ofieck olefl S ) A AT

5 39l Bl A A Abel 2 T 7 Anj 2

)

oz sz A7} e ofvlgie webd 2
AAIS S Fo7] 9Iat AR 13 Ak HBhE

A} 12 27} 22 e Bt aE,

Topic 4: F2(0.116), digital(0.114), snmp(0.112), 2}
Q1 2ol10.091), URESH0.090), 2k}l 2HR1(0.088),
SA 9E(0.085), 3] W§F(0.079), W A
(0.073), R HH0.061)7} 2L 7|9=7} we ulFS
AL LS E O] gt 2 9 0
off &gt Hx FAl BTFeE 22 Ak Auls A =
AS wrgslct E3| digital?} snmp(Simple Network
Management Protocol)+= tjX|g w7 W Y EL T
2] A 28-S B Sl b mU e BeE 716

2912 Wit glek. olefat 7191 HEE fAlHs
Aul2 B o] St 4 FakuTt oh e} 3 B
841 Aol whel, 049 ALE He 5 el 714 2
453 WY ATE|o] 9o HofZe,

e

9] BERTopic 7|4t EZ A Al ks3]
2 A1 F32 Aelshs 124
] AR 1A 59 A2 W A8 Th A A
Hog J4"E 98 A=Hoz H
, 18Ul 4 A7t whe 34 ZA17F of

SSID Q15 =% Wi-Fi 44| 5 5322l
o, TV #4 dHollA

N,
>
=
>
o U-llii

wr &
)
Hm
o

Hox
2
i m>~

Mr fr e © 2 B¢ g2
(AN
oK
:(0 At

A< iw o S
YEAE BRI VOD 2elx M4 B w1
§e] Fa48 QXS G 12 A7t ] 9
37 ASS ool et £9 w58 Bo) A 25 of
o 12 Qhe} AmE WA B AN Sl o3 7
S92 SIYTE vpAuto 2, fHHsE B EAA

ETPHY 7|5 D 20HEE Y AHIA K W @7

2 Kl

o ¥l

oo i
N
o
ox

7] % HEND B 847t e UUAYS X
B L EE L RSO PN
QU3 g Ak FwabA AT M AT

2 ek HolA Seit glek

]l o

B D N

422 B9 A/ 24

3 #AAS Uetll= A2 $(Distance Map)-2-
BERTopic =9 oA Aike =9 #E 7ko] 1A}
2] QA= (Cosine Similarity)E 7|5+ & gic} 7z £9
< 35k B9 WE| 7} c-TF-IDFE §8f A/ =1, o
2y HESo] duh} SARIAE I SAlE R &
Aol o]F, T GATE FHE Y A4S AR
sho] 221 ol AJZkslet Zlo] 7 59k Atk £ B
ol 7p7kerE BEYS FAshs 7I9E B wAE0]
OJH| A 0 & 22 FAME 7R H, o)z T E o] AH]
2 FE WA AT AdE o] QS ou] itk E1L,
3 59F o] A Ego] =7 8 IF o r yeks]

e 2 5 A%k

M

Intertopic Distance Map
o2

Group 1

Group 2 - — ~
3 Topic 1 ( D
paTopic 3 -
S el
>Topic o
~Topic 4 Topic2 ()

Fig. 5 Distance Map of Topics

Table. 5 Group of Topic due to Relationship
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Topic 0 : Internet Quality
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Topic 2 : Customer Device & Environment AS
5 Topic 3 : A/S Normalized after Request
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