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Figure 1. Naver Stock Discussion Board
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Table 1. crawling data of stock discussion board

Times Title Content

SN E kol vr o
20210101 00:50 RO eA L A3t 50| ) (Hyndai motor, fighting)

(Happy new year)
Mzl dedvk Brad g 9 Ajojd w3 Jive] =4
(A new market emerges: breaking out of the box pattern, the
awakening of the donghak ants)

, 32174 A%
2021.01.01 08:19 (Our syock market)

EEpEE At geets AASold §40 B2 dod BeA
2023.08.31 21:48 (Hyundai motor assembly A|%J-o] %1t} (Hyundai motor assembly plant union, listen carefully:
plant) When greed goes too far, disaster is bound to follow.)
oA W= AYEdhs W FojAa s X
Ok =k A,
2023.08.31 22:07 (If T were a manager) (I'd want to part ways quickly with employees who make such

unreasonable demands. Extending the retirement age is not an option.)
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Figure 2. Daily number of posts about SK Hynix
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Table 2. Financial data used for training KR-FinBERT
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Table 3. Sentiment classification values obtained using KR-FinBERT

Text Positive Neutral Negative  Sentiment Scores
FRE s P AUSEY AR 1A PBR
AAH 2 HEFT ARA D27 = LH(Let's
Hit the Upper Limit! Let's Go, Jeil Pharma  0.99989 0.00007 0.00004 0.99990
Holdings! Clinical Results for the World’s First
Stroke Treatment Drug to Be Announced Soon)
AL AE=AZMAl B A 2k~
(AZ Vaccine Copycat Research Begins: Targeting  0.00004 0.99993 0.00003 0.00004
the Living)
sKifole St Wel Eoyit @A A
AEZ2 I A% WMEY 25 ¢ W
(SK Bio has dropped significantly from its peak.  0.00008 0.00010 0.99983 -0.99983
Currently, Celltrion has lost about half of its
value, and it’s still declining a bit further)
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Table 4. final Sentiment classification values (SK Hynix)

Date Sy ¢ A, WMA, | WA, | 7
2021-01-04 2.9750 130 0.0229 0.0150 0.0150 0.000343
2021-01-05 1.6809 133 0.0126 0.0150 0.0150 0.000189
2023-08-30 -6.6035 106 -0.0623 -0.0480 0.0480 -0.002988
2023-08-31 -0.7065 71 -0.0100 -0.0373 0.0373 -0.000371
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Table 5. variables for forcasting stock price

Variables Name

Vaiables Explanation

Open(*|7h)

F4 Ad7t A4 0 3 WAz Ads AHow 99 771 499 7]
ek S AAstE 523 Q40|th(The price at which the first trade is
executed when stock trading begins is a crucial factor in setting the initial
directional movement of the stock price for the day)

Volume(7] 2 %)

F2 A AR B AN F40] F FFe dnisi] /1 WEel gEsh
ks oZaE o E8o] Frh(t refers to the total number of shares traded
during market hours and helps in predicting the strength and direction of price
fluctuations.)

USD/KRW(3H)

Ades] FES FHUE Ao BEo] FFeW F/he akeehs ABe
BTk (It represents the exchange rate of the Korean won to the US dollar, and
when the exchange rate rises, stock prices tend to decline)

TIOY2YCE7] =g 2B

F71 FElelA ©7] gEE W AoR Adr] g ArF JHEw
(Mol & Fe 7AW F77) eEele AES HEQth(t is the difference
between long-term and short-term interest rates, and when the yield curve inverts
(i.e., when the difference becomes negative), stock prices tend to fall.)

VIX(F A F)

Ao BEAS SHsE ARE FEAFEL BUT FEAFT) wold Sy
2 F7le st 43S HQU(t is an indicator that measures market
volatility, commonly known as the Fear Index. As the Fear Index rises, stock
prices tend to decline)

FTEEEA 2% U4 KRFnBERTE ©|&3t9 g4, #4o2 e A

Sentiment(74/3 A 5) ¥O|th(t is an indicator that divides the content of stock discussion boards into
positive and negative using KR-FinBERT.)
Close(Z7h 2 A vkt A sk 9o 2 A AH 7H4(The price of the last trade executed
© before the stock market closes)
Table 6. data structure of SK Hynix
Date Open Volume usd/krw VIX T10Y2Y Sentiment Close
2021-01-04 124500 7995016 1084.73 2697 0.82 0.020 126000
2021-01-05 124500 7180224 1086.62 25.34 0.83 0.011 130500
2023-08-29 118300 2682352 1322.82 14.45 -0.75 -0.009 118600
2023-08-30 122400 2629711 1321.07 13.88 -0.78 -0.044 119400
2023-08-31 121000 4403695 1323.03 13.57 -0.76 -0.005 121800
Table 7. standardized data of SK Hynix
Date Open Volume usd/krw VIX T10Y2Y Sentiment Close
2021-01-04 0.9012 22937 -1.7240 1.1311 0.6903 0.9814 1.0022
2021-01-05 0.9012 1.8623 -1.7026 0.8053 0.7023 0.9566 1.2625
2023-08-29 0.5450 -0.5189 0.9675 -1.3714 -1.1955 0.8016 0.5742
2023-08-30 0.7806 -0.5468 0.9477 -1.4854 -1.2316 0.4432 0.6204
2023-08-31 0.7002 0.3924 0.9698 -1.5473 -1.2075 0.8660 0.7593
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Table 8. summary of train, validation and test data

Data Period Size
Train data 2021-01-04 ~ 2022-11-11 460
Validation data 2022-11-14 ~ 2023-04-06 100
Test data 2023-04-07 ~ 2023-08-31 100

FF3he SKstolH 2z, AEZR, vlolH, HthaksAt vlo]EE XGBoost, Random Forest, LSTM .
2 2g3lsle] F71 o= 2dS vhbEa 3Hoh(Kim, Jeong, Song, Kim, Lee, 2023, Kim, Kim, Song,
Jeong, Lee, 2023, Hwang, Yoon, 2023, Choi, Lee, Kim, 2022). ©]w] XGBoost®} Random Forest= ™Al
2ld Edlolil LSTME Held Rdol7] wiol dioly FefE wisto] Rd=S sfof s} &

AolA 1 P2 v 2k

e Model 1 : 724 A

= X33 go]HE B wE FU o2 Ed(With Sentiment)
* Model 2 : 744 A 3] o

2
2
XGBoost9} Random Forest?] & 34 ALEEH = B4E AQshd Ho] MyPxm, LSTMS
H & YAt WA XGBoost®} Random ForestE &
2ds 7] e EFstd dolHE T4 dlojH, #A5 dHolH, H7l velHE yUre 24
&gttt o] & dlolg 9 vl &2 77t 70%, 15%, 15%= Aiteo® g

Table 8-> A7l F= dlolH, A% diold, Bt diolge doly 759 AzF &A= o
A 7} "ol 9] 7|7HS JER Eo|th

mdes Wagst u, xol= S5 W(Open, Volume, USD/KRW, T10Y2Y, VIX, Sentiment)”} 91
o, vl F5H4(Close)E w3 5te] Fg3ic)

Random Forest = @lolA] Al8-%¥ X4=1= n_estimators, min_samples_split, min_samples_leaf®] 1. ©]&
o ®WYE vy 2ol n#EAUtk  n_estimators 100, 200, 300, 50002 A3,
min_samples_split-> 10, 12, 1622, min_samples_leaf= 2, 4, 6, 8, 1022 A3}l ojuf] &= <]
B 238 2] 918 GridSearch CVE o] &3}t

U202 XGBoost E@ol|A] ARE-¥l X4 n_estimaotrs, max_depth, subsample, colsample_bytree
ojt}h, B Ao o] AT 920248 R WS Fadte] n_estimatorst 100, 200, 300, 5002
2 44393 max_depth= 5, 6, 7, 82 subsample 0.6, 0.7, 0.8, 09, 12 AA3}3r};. v o=
colsample_bytreet= 0.6, 0.7, 0.8, 0.9, 12] M= A4 35}4 GridSearch CVE F3F 49 R4 g4
= APsttt

mpA ko 2 LSTM< AHEste] o5 Rds wEUth XGBoost, Random Forest®t 72| 42
sdstA Wag §, 14 Afo]=9] AL} o]FatHA YUES U] CloseE A3t HFES ©f
&3l v 29 Close # dldste Setold e WS o] &3to] HolHE AF-F3it) 7]
A AHEE A= =37+ 200tk AFEE layere LSTM layer 2709} Dense layer 2702 & 4712
layerE AF8-319TE 3 WAl LSTM layere] unit =+ 51271, F WA LSTM layer2| unit 5% 5127
2 ARG o Fuith &3t R sho| 3 E2 ekl E(hyperbolic tangent)E AHE-3HSATE ThE o

2 & 3 WA Dense layer2| unit> 128°] 3 vFA]4 Dense layerol| = CloseS Z23}7] 913 unit

tlo o
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XGBoost, Random Forest, LSTMS- ©]&3lo] 74 A4 EAo] Q& Ho|HE o] &3t oF mdl
A g Aol gl dHolHE ol & oS Bdl Zh7} v ] wlaste] ] H57F 7L oS

o G AL Mg AP,

4

2 ATl 24 A7 27 dSel B mAEA 7] el A Fe SRS va
stol D WAk AEE AL 2 AT AE delHe] Bk Axe] gl BA A4

S dolHe] W7t AxEt v oW A4 A5t Tt oSl dFS vt ddskd
H7} A %E RMSERoot Mean Squared Error), MAE(Mean Absolute Error)2 ©]-83}°] Random
Forest, XGBoost, LSTM= H|23}$1 1. 7 ZA¥}+= Table 9, Table 10, Table 119] 2.9Fs] FAtt.

Table 9. model comparison using Random Forest

Random Forest

SK Hynix Hyundai motor Naver Celltrion
RMSE MAE RMSE MAE RMSE MAE RMSE MAE
With Sentiment ~ 0.1188 0.0889 0.1052 0.0800 0.0636 0.0497 0.0676 0.0505
No Sentiment 0.1322 0.1039 0.1213 0.0951 0.0753 0.0623 0.0714 0.0636

Table 10. model comparison using XGBoost
XGBoost

SK Hynix Hyundai motor Naver Celltrion
RMSE MAE RMSE MAE RMSE MAE RMSE MAE
With Sentiment 0.1466 0.1128 0.1119 0.0858 0.1080 0.0862 0.1099 0.0853
No Sentiment 0.1601 0.1280 0.1311 0.0992 0.1205 0.0956 0.1343 0.1124

Table 11. model comparison using LSTM
LST™M
SK Hynix Hyundai motor Naver Celltrion
RMSE MAE RMSE MAE RMSE MAE RMSE MAE
With Sentiment ~ 0.1036 0.0801 0.1673 0.1355 0.1220 0.0899 0.1539 0.1255
No Sentiment 0.1219 0.0953 0.2223 0.1803 0.1312 0.1110 0.1682 0.1393
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Stock Price Prediction utilizing Sentiment Scores
Based on Fin-BERT Models”

Young Min Kinl, Changwan Kang’, Yong-Seok Chor

Abstract

Economic and technological advancements have led to a growing interest in stocks for
many people. Investors want to make profits, which has led to the creation of many stock
price prediction models using machine learning and deep learning models. Most studies have
used news data to create stock price prediction models, but news data tends to be too
neutral to accurately classify sentiment. In this study, we aim to create a stock price
prediction model using NAVER Stock Discussion Room data, a community data where
people of all ages can freely write opinions. In order to more accurately classify sentiment
in the financial domain, we used KR-FinBERT, which is trained on Korean financial data,
to perform sentiment classification. Since stock prices are most affected by recent data, we
used a weighted moving average as a weight to create the final sentiment score. To check
whether the sentiment scores generated from the NAVER stock discussion board data have
an impact on stock price prediction, we compared the models generated from the data with
sentiment scores to the models generated from the data without sentiment scores using three
different analysis methodologies. Random Forest, XGBoost, and LSTM. The evaluation
metrics used to compare the models were RMSE and MAE. The results of the analysis
showed that the evaluation metrics of the data with sentiment scores were better in the
model comparison using the three analysis methods, confirming that sentiment scores have
an impact on stock price prediction.

Keywords : Sentiment score, Fin-BERT, Random Forest, XGBoost, LSTM.
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