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Machine Learning Based Stock Price Fluctuation Prediction Models of
KOSDAQ-listed Companies Using Online News, Macroeconomic
Indicators, Financial Market Indicators, Technical
Indicators, and Social Interest Indicators

Hwa Ryun Kim*, Seung Hye Hong“, Helen HongH

ABSTRACT

¥

In this paper, we propose a method of predicting the next-day stock price fluctuations of 10
KOSDAQ-listed companies in 5G, autonomous driving, and electricity sectors by training SVM, XGBoost,
and LightGBM models from macroeconomic-financial market indicators, technical indicators, social
interest indicators, and daily positive indices extracted from online news. In the three experiments to
find out the usefulness of social interest indicators and daily positive indices, the average accuracy
improved when each indicator and index was added to the models. In addition, when feature selection
was performed to analyze the superiority of the extracted features, the average importance ranking of
the social interest indicator and daily positive index was 5.45 and 1.08, respectively, it showed higher
importance than the macroeconomic financial market indicators and technical indicators. With the results
of these experiments, we confirmed the effectiveness of the social interest indicators as alternative data
and the daily positive index for predicting stock price fluctuation.
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g Ao A Y oy E AR AT, P A
Ay dolEHE A AL AdFE s F Atk A
3 dlo]El(structured data)= "] Gl £ F27
Tz wgt AZHEE FAE dolgolH, Azl
P2 AR F2E vt R &4 volEd g
BE AN D A AL A 5o dAas T3
T ATH3] YA E dl o) Bl (unstructured data)= &
od Fx §lo] A=A 2 dolE o] ©olE
T27}F glo] HiA Y tlolE AARteE= W&ol o
3+ Ao A8 (query processing)E & & glomg
dlolE E4E& FZ35t w4 E vl o]l (semi-struc-
tured data) =+ A3 tlolHE HEst= WA 7}
Z e 3ttH3].

Ay HolHE AR AT F e T2 7H4 b
olE ¥ 187 AZA7IE o] &3t KOSPI A 12
N 7199 F24 714 58 HIM 22-& 53 44
H 73 A it A& A 0w q 5t [5l=
F7F 7182 v olE &l A7}, AL, F7Y 17 AdEE
o] &3l Googlee] F71E WeF LSTM(Long
Short-Term Memory) 222 AF&3te] o &=31%
ot [6]2 71<3d A X 137FA (RS, CCL, EMA, OBV,
MACD, MINUS_DM, PLUS_DI, MINUS_DI, Wcl_
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KOSPI A 49| 5&8& ¥ A4S B3 d=3%
o} [712 714 A& 77FA(SMA, EMA, Stochastic
K%, Stochastic D%, RSI, MACD, Disparity)& ©I
&3] KOSPI200 F7FA 4 5 & XGBoost E2
& 883ty d=sHh
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& 75T T ol MEOE Y AREE FE3}
KOSPI 47 7704k 574 W5& SVM(Support
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ZAREAN 71& T& o838ty &4 1A HolH
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ratio)¥ 71=d AFZE A SVM 48 HF=E 3
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Fig. 1. Overview of Stock Price Fluctuation Prediction,
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Category

Features

Stock Price

Open, Close, High, Low, Volume

Technical Indicators

Upper)

SMAS5, SMA20, SMA60, SMA120, CCI, MACD, EMA5, EMAZ20, Disparityb,
Disparity10, Disparity20, MFI, Momentum, Stochastic Oscillator, Sto %K, Sto %D,
William's %R, ROC, RSI, UpDI, DownDI, PVT, Bollinger Bands(Lower, Middle,

Table 2. Macroeconomic and Financial Market Indicators,

Trade Index

Category Features
KRW/USD(Basic Exchange Rate), KRW/USD(Closing Rate), KRW/CNY (Basic Exchange
Rate), KRW/CNY(Closing Rate), KRW/JPY (100 Yen), KRW/EURQO, International
Macroeconomic Reserves, Manufacturing Operation Ratio Index, Unemployment Rate, Employment Rate,
Indicators Consumer Price Index, Producer Price Index, Export Price Index, Import Price Index,

Housing Sales Price Index, Current Account, Financial Account, Net Barter Terms of

Financial Market
Indicators
Avg.), Lf(Avg.)

Bank of Korea Base Rate, Call Rate (Overnight), KORIBOR(3 month), CD(91 day),
Monetary Stabilization Bonds(364 day), Treasury Bonds(3 year), Treasury Bonds(5
year), Corporate Bonds(3 year, AA-), M1(Narrow Money, Avg.), M2(Broad Money,

Table 3. Social Interest Indicators,

Category

Features

Internet Search
Trends

Google Trend Score, Google Trend Change Amount, Google Trend Rate of Change,
Naver DatalLab Score, Naver DatalLab Change Amount, Naver DatalLab Rate of Change

Internet Community
Hits Indicators

Average Hits per Day, Relative Hits, Average Hits Rate of Change
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Table 4, Firms included in each sector index,

D

(2)

(3)

(4)

N
o
il

—

d oE
M

A

3
it
.

i

N
=

2=
u\l

[t
oy
ox

N
&

=

r
ol
o
e
[>
2
dm
K3
5=
oo
e
on 2

MEEERERIES

- -
- T =
AgEE 9= F

1=
i)
2
I

=

&

N
> 2 0

v

X

o

%

©
NJ
il
roo M

4o Lo

4 3

i)
e}
o
X
n)
of
o
40
[~
2

-

N
=
N

yo ©

5G Electric Car Self-Driving
RFHIC L&F MCNEX
SEOJIN SYSTEM POWER LOGICS CAMMSYS
ACE TECH CIS CHEMTRONICS
KMW SINHEUNG SEC 13 SYSTEM
WISOL POSCO ICT HYVISION SYSTEM
OE SOLUTIONS
PI MATERIALS

f
ox
>

-

N

- P

[ X o

O I A

-

=

o

= o
of

4
i

2

W K
N :10

e
N
Vo = A R ()

bl

S~

-

10 oL 101'

I

st 7199 A7
T 2 6dA AF FAEFTHY
wAdAe} | ELA T Ee 2 42t Y
3lal o] & Y o] AlE ¥ F7EA 4 SSI(Sector Stock
Index)& =3t} Table 4= AA ZF AE 2|5l
239 7S YeERAT o] & FY AE &al=
KOSPIL, KOSDAQ 4% 719 %

THE 59 AE w2 A5 006% Y 3HA

54 71909) 3727k




22101 7AG HANZH NE, 28 NE, V128 NE, AT NEES 0188 TAL A% 710l JIHstE Ji8t Tt His (15 453

o
N
N

Fhst AE 5ol BRAAE LA
WAL e S 719 :
A stel A8 2 B
29t BEY o5 A
ol g5l 7141, BAY, HFEA

#
Zol BUad HRE AAGE WA

)

>

= 1o oft
[V ox N
e

it do
d

N
i)
:ll‘ rr

2

e e
‘i},‘ i
—_ ﬂllo

oot
o2l
o
N
e
£ 7%

Stock Price X Shares Qutstanding
(5)

Market Capitalization =

Market Capitalizationat the time of comparison
Market Capitalizationat the base point

%100
(6)
HY L B dolo] 34, FFE ¥

Fd 4 S 2 Mecab[16] FEj4 4
Oﬂlﬁi Ad & L4437 & 7HA
o) 22 HGAE 7244 AMd 35 g

E3ETE Mecab BEl4 2475 Fei4
OKT, Komoran, Khaii Bt} FA} el 7] A
2, gloly F7F Aol A7 Azke] A =
Xo Al17]0] 1o Mecab®] Fej4 ©of Ab

BN A& Gojs Bo] 35 UA
oot }%ZP o] Aol w Rl Alth -l A A5

= Sd&oAAAL8] T =] HA oF 800N E

F7rete] del& £49 Ag=E AAddT

AR TS AR LS 71 (813 [19]19] 44

T5 HAe 7o g 7199 Ft 719 L
Troso ald 719l0] 43 A 9] o] BE A
Wt gl wheh e 719 e »mtg

£ olg3kel A 19 R M BAAE S
FAR S SEHE e Pea B4 Moﬂﬂ
28 A F e NESE AT FA AT

At o) 7} Setel A e vk Bol

2 HolHA &8

Sector Stock Index =

pul
)

N
o b

rr

il
o
e ob ok A
r°“ _8., >~ _Lh

Nomo > o ok e
o 2
= >

>

o

oIy oE N o

r
i r:ﬂm

>~
_1_,

]_

Iy S
¥ e fo g

e

3]
RF

[‘

A
E7b @ WA U 4 F2 skl drhyg
S ) HEA] gutslely] olg - RE &9 |

A E2El F 2P WESE BT § Y BT

Hop ye Res S PAE 28 AR £E

Ab Bl 2Bl A 2FA gtk
wol T4 A AlAt A2 24 73 o] fE

719 B 75 Aol AE dolrt TR g

ol F7Ht Fed AF HF w2 HolEA 1,

A=}

1919 A5 09 g Rolsha, AEE 24 A

HAALA S

Hol7} 294 i1

/\}7} 3 ¥ ﬂol
A9 F
2E ¥ Eﬂol Bl o] 5 gt} o
m‘/\} g 2Eof A7g

AN Nh 24 AR AEE 24 A

.

=)
J

(ifnews joccuredandnext stockprice increased)

NSP(G) =15
ot @)

word.positive (i) ZNSP (ifwordiisinnews j) (8)

word.positive (1)
frequency(i)

A THE AW A9 2 AR,
4 ARE Mo 44 10, 112 E8) A
29 doj7t AE F& wolEol 23F AL

9)

word.score (i) =

N
N
o,
A
kot
flo

R

4o Koot 2 o g

o
==

o] A & match.positived] =5 ¢
g o7t B w2 "ol o 2= A=A
oJu]dlE= matchE 12 WA 181

match.positive® T w20 533 AL
o] MR vro] I w2 Tlo]E Y

£ 9Ju]|3}E news.positives =&} 4
e go] By rs volE e FA A

o Y 7

ol
oL

i

—
oo

4y ool B > &
of & o 2
%r.\li

ox M = ot 1
Mo
_(‘JL
£
e
e
ol
o
X
4>
mlru
b1
M
_?L
rlr
%
1>
|o
fru

)
A
&
flo
4>
02(:,"
<t
v

Zword positive (i) (10)

match.positive (j

match(i,j) = {é Egiﬁrdiis innews ) (11)
match.positive (5)

S (12)

news.positive (j) =

news positive (k) (14

Daily Positive Index (k) = "

of wl, 54 13014 kit ALY L ofulalL, ne
ERYe] BAE Fr2o Aol



454 ZEIOICINESE ==X M243H X8=(2021. 3)

0
AT

2.3 EZ MY =
E Ho A& Table 1, 2, 3014 33 nle} 2o
F7F o8 & <4 A& 3070, AANEA 2 =8
A 2070, BAE AFE 9N, WA HolE A6k F
A A% o, & T070e EAL tyes Ex A
W2l RFES A&38te] $5 B4 9 a5t ¢
EAL A9t B/ 45S M, £ 57 JJrZé"ﬂ
A SVM, XGBoost, LightGBM 2] Al 7}A] ® A&y
Bdo] AANAA AE, 78 A&, IAE AX,
A ATE dYsto od F7} %@r% o &3t
g g2 Y FUr Fsdte A9 L 7 /A
€ oY o -12 dA4%h
SVM2 A8 £/ % T3
= MRSl B Y BRE B8FH O £33ty
Ae HolHE 1xd 54 F
25 Zdoly XGBooste #4F AAF FE(dis-
tributed gradient boosting) = 2
€ wmex ZFgsA fdsts BE

b e ofl

2
=
°)

(parallel tree boosting)< A&
XGBoost$} pFR7IAI 2 B4 A}
olH AAA Ef ¢uglF 7|Wo] A9 XGBoost
Bt} s A= AlRto] Hom W] AR
XGBoostell Bl&] ooz 22 Flo| AHo|th
[20]. B =FddA AEg 2 sfo|H ohetr|E Al
Bl W= Table 59 23, (AR AE WA
Scikit-Learn®l 4] A F3}+= GridSearchCV-E &3l
A9 stolHurEE V|PER A AH3HT

3. I%

& O
AYe

dn 2

&) T21% Aol Python 35 AH&-35}

)|-E

f

Table 5. Hyper Parameter Setting Range,
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Ay dolg ol BAE Holy 5F offo & A
72 99latT, AW A5 Fobrr] 98] RFE
54 Ad 7Y S AHgete A% HWrtE s
Table 6= A3 HolH & AL F71 HE A
oA TAE Ax9 EHE FRlstr] sl B4
AZE A 7ed Ax, AXNAA 8 AXEE §
Aro2 Bk ol WAL Aok Bl U
A3} XGBoost, LGBM
g FY3Hes w P+ 2.14
%p, 2.73%p FAH = AH}E BHYoH SVME 5
g Aol A= HH 0.83%p stEstR oy 37 7149
A H =7 FdE= 2445 BAY. 53
XGBoost, LGBM 23 A% B+ AEE7} 43
9 719 & 370 1delA B AE=rt 4%p ©)4d,
AW 7%p st on stk 11 719 941 0.60%p,
1.07%p=E @& stgEs By

o bt

Table 72 v E tlolEE AH-&3 71 H5 9
Zo A AE 4 Age 84S A5 sl

Model

Hyper Parameter Range

kernel: rbf

SVM C: [0.001, 0.01, 0.1, 1, 10, 100, 1000, 10000, 100000, 1000000]
gamma: [0.00001, 0.0001, 0.001, 0.01, 0.1, 1, 10]

booster: gbtree

XGBoost

max_depth: [3, 4, 5, 6, 7, 8], min_child_weight: [1, 3, 5]
gamma: [0, 0.1, 0.2, 0.3, 0.4], n_estimators: [50, 100, 150, 200]
learning_rate: [0.01, 0.05, 0.1, 0.15, 0.2],

reg_alpha: [le-5, 1le-2, 0.1, 1, 100]

boosting: dart
LightGBM

learning_rate: [0.01, 0.05, 0.1], num_iterations: [1000]
feature_fraction: [0.7, 0.8, 0.9, 1], bagging_fraction:[0.7, 0.8, 0.9, 1]
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Table 6. Accuracy of Structured Data Based Stock Price Fluctuation
Without Social Interest Indicator With Social Interest Indicator
Company
SVM XGBoost LGBM SVM XGBoost LGBM
A 84.09% 79.77% 77.05% 82.95% 82.27% 81.59%
B 84.90% 79.79% 77.60% 82.95% 84.41% 81.00%
C 85.78% 84.23% 82.17% 85.79% 85.03% 84.00%
D 79.73% 80.81% 78.92% 79.19% 82.43% 79.19%
E 83.91% 83.89% 81.08% 84.47% 86.16% 83.90%
F 88.50% 83.00% 81.44% 86.40% 83.26% 80.37%
G 82.84% 83.53% 81.05% 81.73% 87.83% 85.80%
H 86.19% 80.53% 77.38% 86.81% 84.62% 84.92%
I 84.78% 80.43% 79.94% 82.74% 81.96% 80.69%
J 82.73% 78.48% 73.64% 82.12% 77.88% 76.06%
ﬁcvcirfi? 84.35% 81.45% 79.03% 83.52% 83.59% 81.75%
Table 7. Accuracy of Unstructured Data Based Stock Price Fluctuation
Without Sector Positive Index With Sector Positive Index
Company
SVM XGBoost LGBM SVM XGBoost LGBM
A 58.41% 61.36% 59.09% 66.82% 65.91% 64.09%
B 62.76% 64.24% 61.78% 66.42% 70.57% 67.39%
C 66.68% 68.99% 65.12% 69.77% 72.86% 72.09%
D 62.97% 61.35% 56.22% 65.95% 69.73% 67.03%
E 62.42% 67.80% 64.42% 68.95% T1.77% 69.23%
F 59.97% 60.76% 54.21% 64.40% 64.93% 59.42%
G 65.70% 65.92% 64.35% 73.60% 76.54% 73.84%
H 56.62% 63.23% 56.30% 64.79% 63.83% 61.63%
I 64.21% 65.98% 65.22% 67.75% 67.78% 67.00%
J 57.88% 58.18% 56.97% 58.18% 62.73% 58.18%
:Cvcir;“iey 61.76% 63.78% 60.37% 66.66% 68.67% 65.99%
AL AE 719 T AFE ¢ Table 82 W& dlolH o] &35 Z437] 9fs)
= Ay 34 At 4% HolEHE o] &3l 4P S $HHoE 4PE&
AR A SVM, g & ngy volgelA FE3 AE 7Y %L’ﬁ
Dol A e A A A, A 4 AT-E A Axl @8t AT
& Ateolth. 43 A3} SVM, XGBoost, LGBM 37H
o] meloA HIAHY ARE FUSIAS o H A
=7} 0.29%p, 0.03%p, 0.49%p &d== 4
ok =3 SVM, XGBoost oA A& o 107)
719 & 670 714 e) B g5
N 7148 B A=) Fsste] 3

AE 374 A%

%

=
MAo =z 7+ gdo B35t o]
Feete] A9 F wma Aot

op FFE =

< 4

XGBoost, LGBM 37H9l
= o] 01.93\ u:H H+ A
234 E‘}iﬂ} =3 AE ggd 1070

719 AFErt RE oA A%
) 8.41%p, XGBoostol A Hth 10.62%p, LGBMel
A AW 1081%p A&t AE 34 59 &84

S 7} 4.90%p, 4.89%p, 5.62
>3l SVMol| A

3t

w0 A
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Table 8. Accuracy of Structured and Unstructured Data Based Stock Price Fluctuation,

Company Structured Data Structured Data + Unstructured Data
SVM XGBoost LGBM SVM XGBoost LGBM
A 82.95% 82.27% 81.59% 83.64% 82.73% 81.36%
B 82.95% 84.41% 81.00% 83.44% 83.93% 81.74%
C 85.79% 85.03% 84.00% 86.55% 86.04% 85.80%
D 79.19% 82.43% 79.19% 79.19% 81.62% 78.65%
E 84.47% 86.16% 83.90% 83.33% 85.59% 84.18%
F 86.40% 83.26% 80.37% 86.13% 81.42% 81.17%
G 81.73% 87.83% 85.80% 83.53% 88.50% 87.36%
H 86.81% 84.62% 84.92% 86.18% 85.25% 83.97%
I 82.74% 81.96% 80.69% 84.27% 82.98% 81.45%
J 82.12% 77.88% 76.06% 81.82% 78.18% 76.67%
:C"cirf; 8352% 83.59% 81.75% 83.81% 83.62% 82.24%
Hh o]de] Z1dellA BiAE Holy £ & =Y Fodtgom, LGBM 438 A% B¢ = HAa
o] FFHE AAE FIT F AU SVM, LGBM 0.25%p, Hdl 3.78%p=E B+ 1.16%p F53stAh &=
Zdo A vy dole £ Al Hdl 1.80%pe & gk el EA O] s B 41670, 85402 AA)
<&, XGBoostl A= 1.02%p2] 45ES HATH E7A 9] 59.43%, 36.29% EH“’E]-%'\E}
7—1L B2doA HF

Table 9. Accuracy of Selected Feature Based Stock Price Fluctuation and Number of Features,

A ®7} stetek 719 sEES
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O_tir&ﬂ

i

3 A3 SVM, XGBoost, LGBM@l A 0.58%p,
0. 92/p, 057%p= & 3tet
Table 9+ RFEE
719% B 4e= 5 RFE 28§ 23 A
9] 7l4=olt}. RFE &€ % XGBoost 23
A EE H4 0.00%p, Hd 1.08%p=E H

=]
=

o_L‘. A
oX
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.28%p

Table 10& RFEE

% <9< RFE 3 &

ARgSte] S %

_8_1:
eslol AU WE 0 59 dEEoln, ?7& 8

oF HEHE 599 98

1, Ae92 BHE 540 908 2 oo AA%

2 st 8%
oA 71E AE wlolH
o 156791, AXNAA =&

=9 A4 A3 XGBoost
F7h Ved AEE
AZ= H 247295

=
3

7]

XGBoost LGBM
Company
Before After n_features Before After n_features
A 82.73% 82.73% 45 81.36% 82.27% 21
B 83.93% 83.93% 56 81.74% 83.69% 9
C 86.04% 86.04% 51 85.80% 86.83% 24
D 81.62% 82.70% 16 78.65% 82.43% 7
E 85.59% 85.59% 52 84.18% 84.75% 22
F 81.42% 82.20% 27 81.17% 81.43% 34
G 88.50% 88.50% 48 87.36% 87.81% 10
H 85.25% 85.25% 51 83.97% 85.23% 63
I 82.98% 83.24% 38 81.45% 81.71% 52
J 78.18% 78.79% 32 76.67% 77.88% 12
Average 83.62% 83.90% 41.6 82.24% 83.40% 254
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Table 10, Average Feature Importance Ranking and Selected Ratio by Categories.
XGBoost LGBM
Macro- Macro-
Company Stock Price,| economic, Social Positive |Stock Price,| economic, Social | Positive
Technical | Financial | Interest Index Technical | Financial | Interest Index
Market Market
A 13.93 28.95 5.22 1.00 3.87 8.17 4.44 1.00
B 24.20 39.21 10.67 1.00 2.40 3.17 1.00 1.00
C 16.73 21.79 1.67 1.00 3.33 5.14 1.00 1.00
D 25.80 40.83 13.89 1.50 20.37 27.10 17.33 1.00
E 14.97 26.24 3.78 1.00 3.50 4.31 1.00 1.00
F 7.43 17.03 1.89 1.00 11.93 21.34 411 1.00
G 2457 37.00 9.78 1.00 3.53 6.48 3.00 1.00
H 1.07 1.90 1.00 1.00 2.03 5.83 3.11 1.00
I 3.83 3.97 1.00 1.00 8.20 11.76 1.00 1.00
J 24.17 30.66 18.11 2.00 10.63 15.03 6.00 1.00
Average 15.67 24.72 6.70 1.15 6.98 10.83 4.20 1.00
Selected Ratio 38.39% 20.69% 63.33% | 90.00% 63.67% 45.86% 80.00% | 100.00%
E3lM Z+7 38.39%, 20.69%< AEEES HHP O 3t o] A¥ES 53 Boosting ZE oA 7] 4=
At AE HolE)l BAE AxE B 6709, WA o AFUE 2359 22 BT Ax7F F71H9

g tlolE 74k A '] FAH e HE 1.1599
Rolm HF 63.33%, 90.00%2] A
At =3 LGBM RHoANE F7} 7&3H
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B3 4209, 80.00%, 58 A=
0092 100% AEH W uf-$-

axe

oy
&

B otlo rlo

£l )
el

oo £ 5 X g Hr oot
e

— X
mhﬂ

52
®

b
[N
r

R=R

g

Al A

% o

< WPsgom,

54 Adde

X] I 156‘?15} /\lzﬂ o]
Boost =& of] A] 107H/\]-«] ety
A7} 2.14%p 53R LGBM 22 A 97
Aol R Es} Aeeie B BT} 272%p A

W1t 6.9891,

Axe ¥

8 34

=8 A% =
o E 71E &

283t F7F TS 9

—u;é] Zl' H]J-L

=7t s

=0

3

85

AT Y

oAM= F71 vlolH, 7= Ax, ANA
A sEop 22kl
A%, AE 98 3 A5E
Z3he mdg AN S
&3 XGBoost, SVM, LGBM 245 &85t A9
€ ¢l RFE 7|4k
A A5 T AE HolE Ade AT
, SVM 2@& #9133 XG
atol W

I

-

=

=

ol A

52 3H15] Rt
o=
R

ohet 4Al F7hel Bay o

Foleld G A

Hg| 2E 2doA 43 o

MALe] A& =7} F53kal 370

5.13%

$A2 A=
o= gEE

o~

2 g 3

a =

P

A& skt v
tole 43 FAoMe A T4

o1 F £ ol 4o

A% =g

AF 10

O:

= A3

0—1—1_1:'—7}-

¢

$5Th of AP e 719 55 Aol 4]
719 A
U50E ASH

71 A8l
2ol Ms) ASR=S A 14%p
fAb AT) Bh mae

4 5

<9 += 5459, 1.08%1= F7} HlolH ¥ 7|&
AXNAA D F&

Z9TE HYT B3 H)

A13%2] 11.339], 17.7891 Wi¥l =
A oy 7wt 24

o A

|

Ak

0:

}\6]_‘:01 =

AsheE Byt 54 7 vx 49 2
FEE VS AES MY AR BF FLE

o

e
blome J

k3|

=K

) rlo

FE AA AY F HB% EA AMEES Hyon,
AT AE A 71.84% EA AEEE HolH
e AE] 84S AFSATE dEA BAE A
®9} AY FA AFE F7ME 835t KOSPL 4
2 719l vl 7= golElrE REE AFatr] o
AE KOSDAQ 43 7199 F7HdE5& A=
AT APS 53 A QA 71tz & o
T 43 A8 FE A Ado] ofbd BA 4k ol



458

4
[ et

[1]

[2]

[31]

[4]

[5]

[6]

[7]

[8]

ZEIOICINESE ==X M243H X8=(2021. 3)

o - -
< Z3

&%

o=

o

oJEH &2
AZ &

o

2hel
o,

14
AT

A

2
tlo m

%
=9

o ottt
o

o

—

rr

KR
=

REFERENCE

The Fourth Industrial Revolution: What It
Means, How to Respond. https://www.wefor—
um.org/agenda/2016/01/the-fourth-industrial-
revolution-what-it-means—-and-how-to-re-
spond (accessed November 16, 2020).
Financial Service Commission, FReorganiza—
tion of Listing and Public Offering System to
Build a Dynamic Capital Market, October 5,
2016.

ISO/IEC 20546:2019(en) Information technology
—Big data—Overview and Vocabulary. https://
Www.iso.org/obp/ui/#iso:std:iso-iec: 20546:ed-
1:vl:en (accessed November 24, 2020).

D.H. Seo, S.G. Bae, S.J. Kim, H.S. Kang, and
JM. Bae,
Prediction System of Stock Price Based on
HTM Network,” Journal of Korea Multimedia
Society, Vol. 14, No. 9, pp. 1152-1164, 2011.
IT. Joo and S.H. Choi, “Stock Prediction
Model LSTM
Recurrent Neural Network,” Journal of Korea

“Development of a Continuous

based on Bidirectional
Institute of Information, Electronics, and
Communication Technology, Vol. 11, No. 2,
pp. 204-208, 2018.

H.H. Ha and K. M. Ha, “Forecast of the Stock
Market Price Using Artificial Neural Network
and Wavelet Transform,” Journal of KIISE,
Vol. 46, No. 12, pp. 1249-1261, 2019.

D.W. Hah, Y.M. Kim, and J.J. Ahn, “A Study
on KOSPI 200 Direction Forecasting Using
XGBoost Model,” Journal of the Korean Data
& Information Science Society, Vol. 30, No.
3, pp. 655-669, 2019.

D.Y. Kim, J.W. Park, and J.H. Choi, “A Com~-
parative Study Between Stock Price Predic-
tion Models Using Sentiment Analysis and
Machine Learning Based on SNS and News
Articles,” Journal of Information Technology

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Services, Vol. 13, No. 3, pp. 221-233, 2014.
N.K. Lee, Forecasting of Stock Prices Based
on Blue-Chip Keyword Dictionary of News
Articies, Master’s Thesis of Korea Advanced
Institute of Science and Technology, 2017.
D.Y. Kim and Y.I. Lee, “News Based Stock
Market Sentiment Lexicon Acquisition Using
Word2 Vec,” Journal of Korea Bigdata
Society, Vol. 3, No. 1, pp. 13-20, 2018.
N.Y. Seong and K.H. Nam, “Predicting Stock
Movements Based on Financial News with
Systemic Group Identification,” Journal of
Intelligence and Information Systems, Vol.
25, No. 3, pp. 1-17, 2019.

S.H. Song, K.S. Han, S.J. Choi, and S.M. Park,
“A Study on Improving Financial Asset
Trading Model Using Social Big Data Anal-
ysis Based on Machine Learning,” Entrue
Journal of Information Technology, Vol. 16,
No. 1, pp. 51-62, 2017.

D.Y. Park and K.H. Lee, “Price Fluctuation
Prediction for Theme Stocks Using Online
News and Technical Indicators,” Journal of
KIISE Database Society of Korea, Vol. 35,
No. 3, pp. 66-76, 2019.

M. Choi, Stock Investment Strategy Using
Social Media Data and Machine Learning,
Master’s Thesis of Seoul National University,
2020.

H. Ahn, Big Data Quant Strategy, Korea
Investment & Securities Co.,Ltd., 2016.
Eunjeon Project(2013). http://eunjeon.blogspot.
com/2013/02/blog—post.html (accessed Nove-
mber 17, 2020).

Y.]J. Lee, S.B. Kim, H.S. Hong, and J.W. Gim,
“Comparison and Evaluation of Morphological
Analyzers for Patent Documents,” Proceed-
ing of Korean Institute of Information Tech—
nology, pp. 264-265, 2019.

Mirae Asset Daewoo Securities Term Dictio—
nary. https://www.miraeassetdaewoo.com/hki/
hki3028/r01.do (accessed November 17, 2020).



2210 720 HANZH NE, 28 NE, JI=8 NE, AT NEE 0188 TAL A3 JIH9| JIHEE JI8t 30t BiS (& 459

[19] E.J. Yu, Y.S. Kim, N.G. Kim, and S.R. Jeong,
“Predicting the Direction of the Stock Index
by Using a Domain-Specific Sentiment Dic—
tionary,” Journal of Intelligence and Informa-
tion Systems, Vol. 19, No. 1, pp. 95-100, 2013.

[20] E.A. Daoud, “Comparison between XGBoost,
LightGBM and CatBoost Using a Home Credit
Dataset,” World Academy of Science, Engin-
eering and Technology International Journal
of Computer and I[nformation Engineering,
Vol. 13, No. 1, pp. 6-10, 2019.

2 s o
2001 A gof Aejstm 73 5t
45hd

s 5 8

2021 A &R ekl 7 Al st
SHA}

20213 ASAAAStn AZEQ
o &3sta &hAt
FJAEoF: JAFAF, dolElH o]

2

)
)

o b

<2
199433 o] shoi prh sk HAA
SR
1996\ olstd Al st AR}A A
st3} 44
20014 o] shof ATt 7 F el 5}
3} )

20019 ~2003d Al&then HFEFEH BK 9AEA
79

20034 ~ 20061 A LTS AFE FEE BK Atz

20064 ~ @A) Agelhsta AL §HSH @

BAEF: OB AFAS, FAY 2 B4



