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Fine-tuning BERT-based NLP Models for Sentiment Analysis of Korean
Reviews: Optimizing the sequence length

G A op uk A 4l & w Ar
Sunga Hwang Seyeon Park Beakcheol Jang
2 o

B AFE BERT 719 Ao e RAES A A8t d=o] 2l HolHE WAL R 2 £4E =
ol TJrZ*OJW A4 Al V\ Aolo] Msks Fo] I A5 v BHTLEA oY AdX 7£°1°ﬂ e Ao A5
oS f8l oF &£ ERE MM T GAE i dolHE 243t §) 2393 e T AR HolHE ¢
Bl AAg A e 34 B 74 USE A5 gpis AxAste] £49] AH44E =3 %Lxﬂx—*,oi GPT-4 APIE %L%o}oq e
# E“’\E"] AA e ‘i%‘fi ﬂ}‘%“’ H*”*o}l dlole 4% 2AE didstr] s 64 veE HolHE =43t °1wET
&% SYFo SAde HREe FTH2E o 12 B9 2ol Hlan, oo AT HH| Bdg AT A8 Y &
Al A= BERTZIHF AR QS E% 5715 E&ate] g8 Al Aoloh MR AME-Fel HFete] F5E vl 43 A3,
A AAE o7t aad v AR g HE3 e B H R AR S YEE AFE BTk 53] KeELECTRA Edlo]
A A2 o] 6adll M 7 HH o] A o R *F%%‘é Holen, olg ol d=o] H wolHe 24 —Er*“ﬂ/ﬂ 92%°17
o Aotst A= 4s GAE F ATk U ol BiRTopics F&-3ted AR A= 2 F HolHE T NER e R, AF
TEE BYE 7 st e Wd A WeE FEIE 0] YR A B4 ZRAZE A3t

Aty

A
s

= ZAlo] : BERT, S0l vl A 24, 9 AAx 2o, By mud, 7

ox
M
o

o} 2% 24

ABSTRACT

This paper proposes a method for fine-funing BERT-based natural language processing models to perform sentiment analysis on
Korean review data. By varying the input sequence length during this process and comparing the performance, we aim to explore
the optimal performance according fo the input sequence length. For this purpose, text review data collected from the clothing
shopping platform M was utilized. Through web scraping, review data was collected. During the data preprocessing stage, positive and
negative satisfaction scores were recdlibrated to improve the accuracy of the analysis. Specifically, the GPT-4 APl was used fo reset
the labels to reflect the actual sentiment of the review texts, and dafa imbalance issues were addressed by adjusting the data to
6:4 ratio. The reviews on the clothing shopping platform averaged about 12 tokens in length, and to provide the optimal model suitable
for this, five BERT-based pre-frained models were used in the modeling stfage, focusing on input sequence length and memory usage
for performance comparison. The experimental results indicated that an input sequence length of 64 generadlly exhibited the most
appropriate performance and memory usage. In particular, the KcELECTRA model showed optimal performance and memory usage
af an input sequence length of 64, achieving higher than 92% accuracy and reliability in senfiment analysis of Korean review data.
Furthermore, by utilizing BERTopic, we provide a Korean review sentiment analysis process that classifies new incoming review data by
category and exfracts senfiment scores for each category using the final constructed model.
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(Figure 1) The overall framework of our research
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(Table 1) Prompt for recalibrating customer satisfaction scores

Role Prompt
You are an Al language model that analyzes and detects customer sentiments in fashion
System . .
clothing reviews.
Analyze the following clothing reviews and determine whether each customer’s
User sentiment is positive or negative. Respond with either ‘positive’ or ‘negative’” without
any additional explanation.
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(Table 2) Performance table of fine-tuning review data according to input sequence lengths of BERT-based

Models
Model Max Length Accuracy Recall Precision F1-Score Epochs
16 0.8655 0.8655 0.8663 0.8663 12
2 0.9040 0.9040 0.9040 0.9038 13
ALBERT-k

or o4 0.9160 0.9160 0.9160 09155 1
128 09123 09123 09123 0.9140 12
16 0.8251 0.8251 0.8310 0.8269 1
2 0.8893 0.8893 0.8903 0.8870 1

KLUE-BERT
o4 0.9082 0.9082 0.909 0.9085 12
128 0.919% 0.91% 0.9201 09185 12
16 0.8402 0.8402 0.8390 0.8363 12
2 0.8737 0.8737 0.8732 0.8715 12

KLUE-RoBERT:
opERia o4 09155 0.9155 09153 0.9146 12
128 09183 0.9183 0.9184 09173 13
16 0.8334 0.8334 0.8393 0.8351 12
2 0.8953 0.8953 0.8958 0.8934 12
KeBERT o4 09141 0.9141 0.9144 0.9130 12
128 0.9063 0.9063 0.9062 0.9062 1
16 0.8558 0.8558 0.8583 0.8507 12
2 0.8981 0.8981 0.9020 0.8951 12

KcELECTRA
¢ o4 0.9210 0.9210 0.9212 09201 12
128 0.9242 0.9242 0.9239 0.9239 12
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(Table 3) Memory usage measurement table for fine-tuning review data according to input sequence

lengths of BERT-based models

Memory Usage(MB)
Max Length
ALBERT-kor KLUE-BERT KLUE-RoBERTa KcBERT KcELECTRA
16 165,893 1,343,479 1,426,852 1,399,659 1,590,798
32 173,179 1,355,026 1,363,567 1,331,035 1,580,752
o4 181,046 1,409,345 1,388,385 1,392,244 1,625,487
128 183,342 1,434,165 1,397,415 1,397,315 1,662,332

o=
=73 KcELECTRA Ezﬂ_ 01 9_% AFAN 58 Aos
e & 5 ok 23y iR AR @ SUkst
B, o] Zeste] Ao B} Hof 4 Holg A

23] g5 diolE AEd ojw EI o]
,E¥ 32 At B

(E 4) 71|28 2 M4 =Z oA
(Table 4) Example table of sentiment scores by

category

Category Result
Price 75.88% negative
Design 80.52% positive
Delivery 66.49% negative
Color 81.90% positive
Material 79.00% positive
Fit 76.10% positive

F &% FAE M) 92E IR dolHg £4sk

&3l sleA Sldth B9 127 3
4= 27 B 5=, BEY 6O alo R ﬂ}u}g} GPT-4 o} 22 A48 AIE &3l 77 W=k g2 A=
o % /A2 Aol BRI, A7) Gk B892 P BERT /1% 29E w4 23300, d¢
27) Okt WALS 223 47} Bo] e BAE 71% A3, 48 Al Zol7t 649F 128 4 v e B
o2 FE e 9T AHS TEEY o2 o] 7P¢ ¥& %S B3SH, 53] KELECTRA Fd o]
o= [Arel2, 713, 57 Azl = (A1, ’&}AP ; A4 2ol 64sh 128 BF A% %01 Fo R M ¢
B Fdde [ZHX’, AP, S wiAlE [, g e s 7SSl M A 49 dol7h 128
A WEP] TRl [T Rpel, A, A= & d W7t 7Y gtk ole @] R &% FYE, 5
o] WAl TaHa 719 MRS 7328 % she v & Aol7k Hit oF 123 2 dlolEd thsfA HEe] A}
WE FoEs wAt 23 gRe 7 A ues 2 &4 ¢S I L 3vhd, KeELECTRA EH 9]
289 AE A FE Dol g ez AAste] A 24 & o) 7
‘,JZ_;G__E Y] A~ 7012 642 XA KELECTRA A AAE AT AdS AT
£ o 248 RUE A2 48 2R AES delz A HOl7E A2 BHE 2 H0)E ) H3) BERTopicS
Rste] S Dets AZ o Ay TEE A A4S 22 g3t 7198 ARE 58 & 2R FEaeE
Az} A= % 49} 7} RS Softmax 5 A4t FEHS AHETHY
Ao ] g FEste TS ANTeEN, A
6. A2 9 g3 JF Al 7S HHY] Rd R 2 $4E AT AEHd =
AYI2E AFsnt o8 T3l AHAES 7 Al
B ol BERT 7]ube] zpdoixg] Rue at2o g ek ARAQd 273 FRE IS F U H AFHH e
o dlelBel #gate] 24 F4& T8, 49 A4 2 ¥ HES Eole bl 719E Alelrh
2 7018 AR WS BEAUT o F A9 < PSSR, Sl e W A e
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