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Text Mining-Based Diagnosis and Improvement of UX Issues in
Mobile Financial Applications
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This study explores user experience issues in mobile financial applications by analyzing user reviews and
identifying areas of satisfaction and dissatisfaction. Large-scale sentiment classification was performed using a
model trained with practically labeled data, enabling efficient processing of over 130,000 user reviews. The
analysis revealed key strengths such as intuitive navigation, smooth transactions, and clear information delivery,
which suggest opportunities for improving personalization, Ul consistency, and usability across devices.
Conversely, common issues included authentication failures, unintuitive menus, and server instability,
highlighting the need for simplified login processes, better interface structure, and technical reliability. Based on
these insights, the study proposes actionable strategies to enhance user experience and outlines practical
implications for data labeling and review analysis in UX diagnostics.
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Data collection

Labeling
L - Model selection

!

Sentiment analysis

\ /

!

Topic modeling

- Mobile financial app review data collection
- Preprocessing of review data

- Labeling of training data (manual, rating-based)
- KoBERT training and performance evaluation
- Statistical comparison of labeling methods

- Sentiment analysis using the selected model
- Statistical test on app-wise sentiment differences

- Topic modeling based on BERTopic
- Interpreting UX topics using the Honeycomb model and suggesting improvements

Figure 1. Flowchart of the Analysis Process

78k ekt 5 2ol Ao i ke AAsk AT & A
T-9] A= <Figure 1>3} 2T}

T8 A2 2025 3€ A AALI EZL A3 20~694]
TeAnA2,0838S Ao 2 AN FE SR 9
o}, =271 HATAT} 20059 3Y 8URE] 4Y §UTIA
TR Aged BAS HlH0]E(9,200,7057)F 7N R
WG HAE P33 &S Faste HF 25719 35S
78t g 25700 S S HEE RS ®
+ <Table 1>¥} 2t} 2 849 2lFe L& A2 2207
¢l Python 3.11.99} §} A&7 gho] B 2|Ql google-play-scra-

pere &3 T2 SHol2E M FHHUT 24 S84

Table 1. List of 25 financial apps categorized by financial sector

YHE Jx A AHEE 20253 49 209 7HA] & 574,564 7
o] FHE AL HE FHEL T Y& AA, 54 ng g
H 2, olmElE 2 e BF M|, dHE B2 AlA,
Selenium 37| A& &8 ©EH 9 Hoj2ry] mA 9| HAE
HAE AR HFH 0 F 448918719 Tl H7} SR T

3.2 Hoe 74

AAE DB 4 HolEls B4 HolE 2 PR3
Sk S48 HlolElE TRl AGHE gl 8 AF
2 FHES Bl 274802 854717 Sldte] 345
£ dolEE, Bf A2 44 A9RE 2020979 8R
314358 02 PASET Geld olo] mh] 458 Fol
7 SIS E SR ot B0 G4 dolEst Bas

No. Financial sector Financial app No. Financial sector Financial app
1 A 14 N
2 B 15 Fintech services o
3 ) C 16 P

Commercial banks
4 D 17 Q
5 E 18 R
6 F 19 S
7 G 20 T
8 H 21 Credit card companies 0]
9 Regional banks I 22 v

10 J 23 W
11 K 24 X
12 L 25 Y

Internet-only banks
13 M
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(Lee and Lee, 2022), ZHFY g1 jdo] E7} HIH 3] o] F0i4]
(Kim et al., 2014) ZA 2] gH+ T UX E4 o= A4
Aoty Aoty webs #A G RE S5 HolHE A

83 melo] 74 el Bue EqA ojsfalel 24 A%
£ 40H 5 SIS sl e A ol o) 7}
4% 4e nefslel, A T4 AR o) HEgl 12,574
B8 9as ol Az EHCE HHALL, ol 2
B a7hAe e TRY A9 54 Aol 4 o] B
S HF(Overfiting B A, HA Hole] BEE HEHA

Zote HE ggo] AT  37] W&ot Cho and Oh,
2022) webs HF2 02 g8 vlo]HE 28-9 87 T8
2 N(60,11871), A(54,39871), V(26,89971), T(25,69471),
B(19,98371), Q(19,88571), S(14,3727), F(13,9587)°]™, &
23530770tk &, S84 12023 3 S =9 20211374
219] 2 77F EA8HA] kot 4] vl ol o ARt &85 Tt

A& vlolEe A R4 2 EY RdEo &85 =
HlolHZ, 202235 20253 49 20¥71A1¢] 34 R
134,560 0.2 A3 £44 dojE+= AA 257 6
Bol ZHE w5 T3EHE, ols ARdA AFE vhe}
2ol 71E A7 & 99 el 8 B UX A &
27t 574 qJoll =gk o] Aol YRtsir} AghE °17l o
olth. webA £4-8 tlolEe w89 Ak &84 AP%
;(]_ﬁEJO H]—Oﬂfs ;ﬁ;(.]]:v-ooﬂ,] 4:.314 ﬂ_ﬁ_%g

etttk

HFH o= 54 vlofEl 9 2418 HlolH o 289 )%
g5 5 A A3 F= <Table 2>9F 201, <Figure 2> A4t
23l dolE] AA A4S 7N o= Yehd Zlo|th

574,564

A4

448,918

Table 2. Number of Reviews in the Preprocessed Training and

Analysis Datasets by Financial App

Dataset type Apps used Number of reviews

8 apps (A, B, F, N, Q, S,

Training set T. V) 235,307
Analysis set 25 apps 134,560

3.3 2

S48 dolE 2353070 % YHE PA9) AEY3] &

2oz 24 P& RS AA HolHE w22
Z 2P gshs Zlo] A oR of 2 ARlA, dFol 9
A A= Q= S8 ElolE TS fls) A9 AEE 7

S A3 TKShin ef al., 2023). ©] FANA T4 gHY
F7HNA R A FrFo] Fe s g o] WAL
o, S5 HoE7F B S 2ol melo] fFHf A A3t
ZAZ o]o]d  9IATHKim and Chung, 2024). °]& B¢}
7] S8 F4 B RE duEPste] HFAH R 557387 (T
4 27,8694, H74 27,869)°] Sts5-8- HIOJEIE TSI
244 a}@ae ATAE EHT 309 A7 A HR
22 A5t s en, ) A it Pkt i
R Ei”rﬂ“g%lﬂ““ oz EFe3
o Hh 9 84, 7o, 9 29, Ao REd YR 5
712 whet xﬂsﬂ kit e JJrZé % olzdo] EAg
o= aig e AA rlE HESS A F
A3t Al st AT.

r°l' = P
to oX. o

ol

- Original number of reviews

- Number of reviews
after preprocessing

Separation of reviews for
training/analysis datasets

N

Analysis dataset

134,560 -Revi
to 2025

Reviews from 2022

- Training dataset
314,358 - Reviews from initial
L ) posting to 2021
A 4
g R
- Final training dataset after
235,307 meeting minimum criteria
- @@

Figure 2. Overall Composition of Review Data for Training and Analysis
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Final training

dataset
235,307

| Random sampling |

Manual labeling
55,738

Undersampling

Excluding
rating 3

Train B0%

[

Manual labeling
50,808

Validation 20%

s ™
Train 80%
Rating-based labeling

50,808
~ /

Validation 20%

I

Figure 3. Construction Process of Training Datasets According to Each Labeling Method

593 gB BRS gato 7 A 7)uk gpil S 585}
% 50,80871 (374 25,4047, 54 25,40471)9] E<5-8 Ho|H &
1242 74, 4582 THOE T

& 7hsA ol =234 gHE £ A
A SHH Tt o213 B 71EL thar] A Aol A 2 Ho
BAL 71Fo 2 BRT u 127 BA, 458 FHo=
7 sk o &A% A oI TH(Choi et al., 2020). A3 02
T A0 3 2RI £ 0lA Al HEA BH 7Nk 2bd
& 358 tlolH 9 HEE 7S] epEgEY JA FE5EHA
o} mhebA T A 7 3RS A Rl E SlE 1Y et
St & o g o] 7249 ATiMEE & A-&ste] B4 718k 2}
A7} 5L FFO R gt <Figure 3> 7t 2pEE i
2o W& 58 tlolE 74 A S NFH o E Ehd A
ojt}.

34529 &

B AT M gharo] 7k RN Fes SRS A S
& 2dS 7o g 8y tloly gy WA mE AR
A Q5 Aol& Hlwstalat it ol & 98l NAF 93} 2l
tlo]EJAl9] NSMCS -83}] KoBERT Edof 724 73S
AT 13 M 2RA S 54T NSMCE 34 &

Table 3. Hyperparameter Settings used for the st Fine-tuning

with NSMC
Parameters Ist fine-tuning using NSMC
max length 128
number of classes 2

batch size 32

optimizer AdamW

epochs 10
learning rate Se-5

o] o]z A gl g FAH ko] 93} i dolEAle
2 8158 150,000 7 H| 2 E-§ 50,0007 .2 T4 = of Qltt.
KoBERTE W ¢ ZH 25 7|90 2 Ghao] ZHl-S 314
© 2 olafsta A e|d 4= Y=l (Park ef al., 2024), NSMC H
OlEIAlE Sh5& Hlo|E| 2 8319w T2 LSTM 7HE &
dHT 58 H5S B7] WEoll(Hwang, 2021), ©1 5 13}
m A A o] g8tk 12k mAlzEA e ol ¥ uEtr|E =
<Table 3> A&H 71& AT (Lee et al., 2023)9] 24 %
T

22} U)X ZA4 | A+ Batch sized] A5l whel WA e=
0] 29| %3} learning ratedl] el DebA] = losse] E ol 7+
AEN ] Aozl YIS 718 F & Aolgta Tt 7|
= AH(Lee et al., 2023)°l w2} Batch size 329} 64, learning
rate 3e-5} Se-59] 23 AFsHAT) 7 2718 A= Table
4o AABFHOH, 115 Fl score’} 7 =2 Batch size 64,
learning rate Se-5 23 HFH 0 & MAsI AT o] F 3T =
A A8ste] 72 e sh5§ tlolH et JAH 7|9k g
A7) sh58- dlo|E| & 242} 23} WA 2 & 5t AT

of

A
&

Table 4. Performance under Different Hyperparameter Settings
for the 2nd Fine-tuning

Batch size 32

Learning rate Loss Accuracy F1 score
3e-5 0.401 0.825 0.826
Se-5 0.422 0.832 0.829

Batch size 64

Learning rate Loss Accuracy F1 score
3e-5 0.411 0.823 0.803
5e-5 0.421 0.832 0.832

71 ehil e i 0 2 FEE S5 & U0l B = 82 HI SR
Z & (train split) 2} 73 Z(validation split) 4| E 2 E3H=] 1t} o] uf
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2% 9= S (Accuracy)oll M T t-$EE - 4H S
N’\] At 7 REe Yg 24 ShsE B EE #
Ao B2 tfEE 44 & 53l Hit Aol o84S H7t
ST AR, TY3 A volHAS 7|FoR “’"‘4‘3} A%
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3 EY rdg
HEEN S Bl 758 AA 34 YR vlolE Al AA
54 25 dlolEAl-S thd .2 BERTopic 7|9 EY 2Hg

S 435}tk Table 5& £ Ao A] A& BERTopicol| A
©] UMAPS} HDBSCAN®| & 3to|# gtehv]H 2218 e}
Wt dlg 2142 A7AE 4 sto|HEulE 9] ghe &
st vl A3, A4 Fel=9} Y ThsAe) M e
Z71< HFH 22 A Zo|t) Okt(Open Korean Text) ‘E%}
4 2475 ARG BAF ElAE FE5H9oH, £
B2 v1¢ste] UX, ‘Ur, ‘GUIS o] Abgat 7:‘644
As = F8 FofE HAZ AYFHEE A 553513
ZAL AEAL AL o EHAL 5 YHFERl 4ol E A
Fom, T8, 2, Y T HEH T YEhpA|TE
B3R s G E A E8ol 2 133k A
st g o]9] 9 715, Ak, FEA S AAG
, U7 FARIAY 248 4 e B EC diside &
7t 8Hnormalization) & =3k ¢ =4S Faf A Zﬂ
723 H]OIEW«I EY nddg £33l 48 EY
77195, 719 = Y F2E U E g7 20705 FREH
t}. BERTopic®] £414} HDBSCAN & 2~E& 4o A F
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Table 5. Hyperparameter Settings for UMAP and HDBSCAN

- 0058 71202 A ST, in BER Topic
Algorithm Parameter
n_neighbors |n_components| min_dist | metric
ZEAEA UMAP
3.6 4424 30 5 0.0 cosine
g AA oW 28 Hx A AHEH 20259 49 HDBSCAN min_cluster_size| min_samples | metric -
209744 F 134560719 BHE FAE B44 HolE e 7 15 > cuclidean | -
HENS ST, 2 P RE 34 BE $R0E BE
Row, 2 FHUE T B D A vl 88 4}
A}, A 2o 74 RE Aolol U BAA AFL 9 4. A7AH
S BAENE FASNGO, FEUAE T L R IR
29 B7 A7t HlRBAE HASNGLE, o5 w2E T 418
d7l Bz glH=0 Edhs 1o T 1A
2034- _I—ZO E]‘ITE = O?}O}'Oq ;‘(jZ‘" U‘B‘o :‘L“é-o]—l_ 07%7 J,]-Z‘] Oi 11]’@ H /\] Z_}" Aé"‘g‘ 7'(]'0]% El:r‘ %7:”;&1]2‘
B go|5Ala BA glH go]yHAS 13 = 7le
et TN g foiap) asieh P seore 12 L 13 A3k
-1 a. N
Table 6. Statistical Comparison of Model Performance by Labeling Method
Statistical test Comparison metric Manual labeling Rating-based labeling t / p-value
Paired t-test (F1 score) Mean F1 score 0.868 0.873 -1.752 / 0.09
Paired t-test (Accuracy) Mean accuracy 0.830 0.832 -0.198 / 0.84
McNemar’s test Number of mismatched cases 50 52 0.92
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Y 29 -2 0.868, WA 7|9 R o] H-20.8730]%1 0
™, p-value 0.09% Frol8tA] F3Thp > 0.05). 95 A=
of thak thEEE t-HA A3 GA| p-value 0.84E FAHCE
rofatA] exgkom, Wunl AR Ade FAY IR A
A AHEZE 504, B 79 vk Al Ayl 22 U
ERZ A, p-value 0.92=2 2] 7} §IATHp > 0.05). o]tk &
741 ﬁ*ﬂ* A3} <Table 6> Zﬂ*l stom, 7 2d 2k s At
741 207 FoJ3lA| &1 e SHA AHZRQ Aol
= A7t 2 EH U o]o & ATollA
4 l %FJ Held dof mdef Sk Aol A
Z#?j g o] a7dte AAIREY] A Azb Q1 A
Tk A o] FESF THPark et al., 2023). 37 714k 2}
g g 25 Wed B e BYX rhsAd ol EAsh
(Kim and Song, 2016) F 2] 7+ 8+ 45 Aol7} gl e
o, 724 ehl ol vlal gt A7k v g-& AE 4 9l
£ HolA Ae4Y Aolgtn AAFHUTE wheba] B Ao

A A A e e B8] 6T RS HE

Table 7. Sentiment Analysis Results for Each Financial App

A3EA ol gkt

127384

Wﬂ 47€ §A 7|49 KoBERT B2 & 84310], muly &
4 25700 dig AAEMES FYSIATE <Table 7>
<F1gure 4>+ 85 HlolH HA e HFE s AR F
134,56071 9] 2] H7F A S 53l 34 76,0287(56%),
% 58,53271(44%) .2 E7H A A g Aotk EaHEA
?sg A ;H.Ff/\-l A ;<4 H ;g ‘H”‘é 5HS
SEAH A9 Levene 774 Aol A= TEAMI o] 55
A SEITHF =215.57, p < 0.05). ©]oll Welch’s ANOVAS A&
steom, A7 oz o 7F FA R ved 14 g/ vE
BT AR SR o g Ftato| 7t Qe AL E YEET
(F=685.76,p<0.001). =24 T4 2|5 76,0284 ¥4 2+
58,53270& AA 34 2 vlel’Al, A A 74 2l vlo]ElAl
o8 F5Eo EY RdF o Ho|HA SR S8

S
=

o
r o
ro
ol
[o
= ot
-0,
QL
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— b

No. Financial sector App name | Total review |Positive review | Negative review | Positive ratio | Negative ratio
1 A 12,403 8,933 3,470 72% 28%
2 6,152 1,944 4,208 32% 68%
3 Commercial C 2,094 1,022 1,072 49% 51%
4 banks D 3,678 1,798 1,880 49% 51%
5 E 5,223 1,978 3,245 38% 62%
6 F 3,753 1,057 2,696 28% 72%
7 G 687 205 482 30% 70%
8 H 1,154 809 345 70% 30%

Regional
9 banks I 1,046 658 388 63% 37%

10 J 143 48 95 34% 66%
11 K 507 194 313 38% 62%
12 Intemet_only L 2,121 1,108 1,013 52% 48%
13 banks M 4,299 2,916 1,383 68% 32%
14 N 15,706 7,446 8,260 47% 53%

Fintech

15 ) (0] 2,244 972 1,272 43% 57%

services

16 P 1,859 741 1,118 40% 60%
17 Q 17,744 14,295 3,449 81% 19%
18 R 7,585 4,253 3,332 56% 44%
19 S 5,438 3,061 2,377 56% 44%
20 q q T 4,669 2,069 2,600 44% 56%

Credit

21 rect e U 6,800 2,565 4,235 38% 62%

companies

22 \Y 18,640 12,358 6,282 66% 34%
23 W 3,909 2,655 1,254 68% 32%
24 X 2,632 1,007 1,625 38% 62%
25 Y 4,074 1,936 2,138 48% 52%

Total 134,560 76,028 58,532
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Figure 4. Positive and Negative Review Ratio by Financial App
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F7F A deb AH 27} Al ke 7R A o] T A 0= o
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AR H 2 7% FA ] §olA& Bl A o] FzE
RoH, FAlo AMHl2 7S &3] HIEE F vk Ao
A A2 A A S E H7HE AT Topic 4+ UL, ‘UH
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AWA S AH Q4 ste gAY ddE
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Topic - ‘B Z, 1Z, ‘o] E, ‘o], ‘S 2] &
o] 719 =g} R S B QIFo] A& Ay, “Yuo|E
o] % of| 2|7} TP &= ERto] HHEE| o] A F5 = AH] 229 415
o] A= A& HAFAT Topic 2= A E, ‘FH 2], <l
3, AP, ‘gHo| B T 719 =8 “FHoto] AgAF A
olATk, “AHEAE A8 vjH A Geth e BNl v &
Ql=]o] Au|27t Al g ok & 7Hx o] FEEHA K Al
AT, Topic 32 “UD, “SH°, w5, ‘QIEjH o] 2, <&
Y 719 =et Ut BB, < wE 2] ofHop, «A %
o]z Gy ojAo] RHEFHloH, o= FH HITH 7%
A T of| A A o] ol A= A& B F31 A, T Lo}
7} AR Ak ARl 2o 48] HE8kA] Btk Ao
M AT SHY AT =yttt Topic 4= AAQ12), Q1
2P el B3P, S TY 1 Eoh <Al E Aol A A

Sk, B F AL o AT T, U B4

Table 8. Topic Modeling Results of Positive and Negative Reviews for Financial Apps with UX Honeycomb Model

Emotion Topic Honeycomb model Keyword

1 Value benefit, best, information, view, update

2 Usability payment, discount, transaction, loan, coupon
Positive 3 Findability, Accessibility menu, search, structure, intuitiveness, speed

4 Desirability Ul, interface, intuitiveness, UX, user

5 Usefulness overseas travel, currency exchange, domestic, fee, payment

1 Credibility password, signup, update, error, overseas travel

2 Value experience, worst, authentication, user, recognition
Negative 3 Findability, Accessibility Ul, screen, menu, interface, user

4 Credibility biometric, pattern, integration, error, method

5 Credibility server, network, error, resolution, occurrence
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Table 9. UX Improvement Suggestions Based on Honeycomb Model Analysis of Positive and Negative Reviews

Emotion | Honeycomb model UX suggestions
Value Personalized information provision, Card-based UI, Timeline-based content organization
Usability Stable and fast service, Personalized service through analysis of transaction and interaction data
Positive Findability, Simplified information architecture, Clear navigation paths, Regular feedback integration,
Accessibility Dynamic menu configuration, Tutorial UX for beginners
Desirability Enhancing customer loyalty by providing a user-friendly interface
Usefulness Consider expansion of overseas payment system
Credibility Stable and reliable authentication and infrastructure management
Value Re-examination of user experience stages and guidelines
Negative Findability, Simplified navigation, Improved information architecture, Enhanced search functions,
Accessibility User-level-based menu configuration
Overall UX Persona-based scenario design, User journey-based problem diagnosis
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