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ABSTRACT

Research using deep learning models to predict stock
prices is constantly ongoing. Stock prediction deep
learning models typically learn the time-series

characteristics and use them to predict future values.

However, because stock prices are heavily influenced
by external factors, predicting stock prices using
time-series prediction models that only learn technical
data results in lower accuracy. In this paper, we
propose a methodology for predicting stock prices using
sentiment representations extracted from both stock
price data and economic news text. Instead of using
stock price data and sentiment representations as inputs
to the model simultaneously, we propose a method of
combining the intermediate representation of the stock

price data and the sentiment representations.
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Table 1. Stock Price Prediction Results Based on Not
Using and Using Sentiment Analysis

Agwd | AR | AR | e
Accuracy 0.48780 0.46770

seq2seq [6]
MSE 0.00005 0.00008
Accuracy 0.48630 0.50080

Transformer [7]

MSE 0.02900 0.00321
Accuracy 0.45260 0.46240

DARNN [8]
MSE 0.00013 0.00008
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Fig. 1. The proposed model architecture

749



The Journal of Korean Institute of Communications and Information Sciences "23-06 Vol.48 No.06

V.15 Zat

s "lolejelld 71 wo] g
J23, KBE8, PR 2l Frlol AR
Ft A 3L SRS o] s e Falst
7] S8l 7 dlolelwt ARgs| A&t Ao} 7 &

RE=Tel

3} b dlolel® 2o] AHga A3 AE L
o] B3tk A3 T (accuracy)= 2dlo] oS3
7}e] Seke B ~E dlolele} vlwgh 2| Folch 424
(DS AEE a5 T3k Aolch
. Lt+1 1)( 141 ]Jt) >0
Z:: {0 otherwise 1)

o17]14 N2 E|~E dle]e]d] FHele]a, L2 H]
»E tﬂfﬂE%(?“ F7he] = 2~E, P 2d9
A5 ol o5 glaEolr) Ael HrAlF-2
X}(MSE) B 37 S5l P =25k E1
HeRl Aok

LSTM (Long-Short Term Memory) 7|4l Zwla]
seq2seq[6]= A XS SIS W AT} 2%
skl LSTMI  oElid(attention)S  A33H
DARNN[8] B2 AHwr} 1% A3tk A7) 3
F 2dE ARSEA] 9k HE FE o S AM3)
= Edlagw7] mdd 7] 13s e v A
Ewrb 2% Y=L A2 108 Ao wleh
Aokl whE o7 7‘}* F35 ARSE o =] 3]

£ P

Fd

TR E FE3E S T ISl A
R e ET R E N B e REEY
o 7] wRES Al F7b) 7% dlele]
(technical data)&5-% E5dle 1FZH ] S A
RS At vz gjH R AMgse APS
3l 2] 39 7F mlnc) ofelAd 7|k mele] A
skshz el o] Agahs AL dasd 4
7] i]ﬂg,]. o{ax:]o] ﬁ%LQ uﬂloﬂ/qc O_I‘t ]—,] /rl‘—
BEALS- ;}xlg}oﬂ&gi Z714ql AT1E &3 TR
HE & 95 71 oSl Agsl=dl A3
3 wdls- Z]éﬁ—xﬂ,.& 7Rl ool

750

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

References

R. Schumaker and H. Chen, “Textual analysis
of stock market prediction using breaking
financial news: The AZFin text system,” ACM
Trans. Inf Syst, vol. 27, no. 12 pp. 11-19,
Mar. 2009.
(https://doi.org/10.1145/1462198.1462204)

A. Kloptchenko, et al., “Combining data and
text mining techniques for analyzing financial
reports,” Int. Syst. in Accounting, Finance and
Manag., vol. 12, no. 1, pp. 29-41, Mar. 2004.
(https://doi.org/10.1002/isaf.239)

K. S. Eo and K. C. Lee, “Predicting stock
price direction by using data mining methods,”
J. Korea Soc. Comput. and Inf, vol. 22, no.
11, pp. 111-116, Nov. 2017.

E. Gilbert and K. Karahalios, “Widespread
worry and the stock market,” Int. AAAI Conf
Weblogs and Soc. Media, vol. 4, no. 1, pp.
58-65, May 2010.

R. Jadhav, S. Sinha, S. Wattamwar, and P.
Kosamkar, “Leverag-ing market sentiment for
stock price prediction using GAN,” 2021 Znd
GCAT; pp. 1-6, 2021.
(https://doi.org/10.1109/GCAT52182.2021.958
7497)

I. Sutskever, et al., “Sequence to sequence
learning with neural networks,” Advances in
NIPS, vol. 27, 2014.

A. Vaswani, et al.,, “Attention is all you
need,” NIPS 2017, vol. 30, 2017.

Y. Qin, et al,, “A dual-stage attention-based
recurrent neural network for time series
prediction,” in Proc. Twenty-Sixth IJCAI-17,
pp. 2627-2633, 2017.



