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This paper analyzes whether the investor expectation implied by the text in news articles or social media
forums affects stock returns in the Korean market. Our model, trained on 640,457 input articles and
forum posts, classifies each post as positive or negative, employing word embedding based on the
Word2Vec and bi-directional long short-term memory network to construct the investor expectation
indices. We find that the expectation index constructed from news articles and the index from social
media forums can explain stock return movements. Interestingly, the investor expectation extracted from
social media forums outperforms the expectation from news articles.
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Chidambaram, 2013). <345 7/Id< 53 7|4
e 24 % T Eokle 851 I (Kim,
Cho, and Ryu, 2020: Kim, Ryu, and Cho,
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otal, FAAb el ok FA e EIe] AAE T
olF, v AFATIL FATHAY 49 FAb
2 Al 9 71det A7 S Bel(Kim, Ryu,
and Seo, 2014: Kim, Ryu, and Yang, 2018'
Ryu, Kim, and Yang, 2017), AgA47F &
A TR A el viAe d%FE ?i??&‘?‘r
(Kim and Ryu, 2021 Kim, Ryu, and Yu,
2021: Seok, Cho, and Ryu, 2019a, 2019b).
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\:l = Skip-
Gram 238< iﬂg.'é}oﬁ glolof(layer) 1o 433}

AL, g taf 27 o] ol FolAe A9
glolo] 20 Wi ettt A EF Fgole T
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@}‘ﬂs}‘ﬂ ZIAEES A=, odA 7[HE F

space)oﬂ
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(continuous bag of words) ®&¥} Skip-Gram
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Panel A. CBOW Panel B. skip-gram
input layer projection output layer input layer projection output layer
w(t-2) w(t-2)
w(t-1) \ / wit-1)
\ /
SuM > w(t) wi(t) > SuM
with1) ’7 \-\t W)
w(t+2) w(t+2)
(Figure 2) CBOW 281} Skip-Gram 28 0f|A|

S5 A Hol 3t 71227 A HH S VA E Schmidhuber, 1997). LSTM 289 4% &4
. o]& &7] 2J¥4 (long-term dependency) &4 o SRk AMEHE Tol= o] AlFC] 9n|E A
23 gtk (Hochreiter, Bengio, Frasconi, and S| A E3eH o] e FRE A "y}, 1
Schmidhuber, 2001). A& E°f, "A4 Hdl 2 Y ol & AlFe U dAUFE A2 JHE &
ZHEHEs] CES 201894 AR EUE ~np 1 9low &7 YollA] AHEE whofdf digh F K gt
EZo] g HAolr) YA #HAR] nf2H of o] oz X937 Aoz B F kKo, Yun,
2= =4 Hyo] ofd ol Hralo] ZrE *Zo] &  and Shin, 2018: Yildirim, 2018). &
W& Zlolm OLED t]2Z# 0|7} &-§x]o] Hold ‘*““47\}3}1* thol& HabEkgs] ' 'CES'9 7&?-@%
g Agatn YT ool LGdA oA welahe wR LGAAS A%, Bae] R

A7 %_E}.

SR Y&
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Bi-directional LSTM

@% output layer

A backward
direction 4-

o

A forward
direction

el

(Figure 3) s}

direction) 2+ 9¥&F(backward direction) 2.2 3
AgrozH, kel Sube AlH o] PR F3}sio]
ol o] & o]3 gt Graves and Schmidhuber,
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A GRE 32 G AMEE Tolrt 9
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=
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F 52 93ds
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2.3.2 Fama-French 38%1 ¥4 &4 23

71 71 &S ek 2391 CAPM(capital
asset pricing model) 2 AAZ & njgoz
FAFAES A3t CAPM 289 A%, A%
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Stock_Return,; , = o+ 3-Sentiment, ; +~," MKT,
+7y SMB, + 3 HML, + €t (2)

Ak

Al EM

. 2ACHY Rt=29| E4

3.1 AAIgE H dEl 24

(Figure 4)= 20183 1€%H 20204 294 7+

Doojin Ryu
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Phillips-Perron % 235 Wehdt}. Obse #
S5 Foltt. 5% 1% 79 #d4E 9
TR Zyzy FA g

424 = (g
2o P oo ooy

A
T

A
=

3.2 AAIZ

(Figure by At dldste 6719 714
T WA} AER L T 79 gt EA

HZ2 w1

AR FALAER FREEY 22 88 7139 20189 1€5H 20201 2974419 7227
=5 34 - 74 71d A5 (0OP_Sent) o] AAGR ARt SEERY o]8Ate] AXE FE st
FHFdE (Return) # 71t Al 51 F7HPrice) %t 7HeES A4 @ FHE, AR5 A48 AA
71 Ag ko] AE=S AN Panel A F & F5 UEH g @90tk Panel A€ Ul©]
A4 g9 AALS Yehl L, Panel B lol¥ ¥ F¢ FREEHAA A} AER] L &
76 TREEA 7 AFd AAGE el &8 AP AlAE 8 UEhla, Panel Be A4
Panel C& FAFAEH FTEEEL 70 A5t A} AEL L da] A4 Forlike] F8 B
o #AE HEE2 YRz, Panel DE 79 oFth A3 AA(Samsung) 9 4% A4S &3
TEREEA 71U A Y] WAE TR el AAE FE E86% 3, AEZ(Celltrion) & 4
th, FA5IE] A4 A gy 714 WES g doz FAET (Figure bye vlolH 3¢ 2
Ul WEg (%) 9eloltt. =& 7l A4 A8 1 ER2AT dlol war|Atel e dukAQl A
o 7Wheas 342, 0ol 7Mhess 78S Ut 9 Aort S BolErh 3 Panel Adl Y
e d&3 Mol F7he A3 s @9l B FHEEA AAZY A5, FAATE #E 7L
5) AgAtel A% 2018 5 4% qUETS JPalo] FALHQ Wyt g, o] wgd FHUFR F71E AHdle A
& ofElgol slo] &8sk Gerh
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Panel A. | AAHE Panel B. SS&E24 J|U X2 AlAHEZE

01 1

n
1z
1
19
i
[¢]

Return
OP_Sent
o °
i o 3
i n i

-01 o
2018.1.2 2018.7.2 2019.1.2 2019.7.2 2020.1.2 2018.1. 2 2018.7.2 2019.1.2 2019.7.2 2020.1.2

Date Date
Panel C. A= E1 J|Uf X529 AMZE Panel D. F=JI2t DI K49 At
0.06 75,000
004 .. - ..-’ LIPS . 65,000
F ettt N, 2 =
A PIAL " Sy.%..° 2 oo
e r'd L] ¥~z . 3 55,000
5%:#’ SR
2 I g Tl T a
AT % :,',:" -
" - . - el . - 35,000
06 - 25,000 -
O;;_Sent e o:';;em °

(Figure 4) dTA FAAEN SZEEY 3T - 78 7|Kf X+ Al & MxET

(Table 1) 3% - 78 7|t} X5 7|=SAHZ

Panel A. TEEEA 7|0 AF 7|S5AF F5

| Mean | Std | Median | ADF | PP | Obs

OP_Sent gy ung 0.362 0.101 0.358  -4.621***  -7.911** 5217
OP_Sent ceitrion. 0.577 0.057 0.579  -9.653***  -13.962"** 5217
OF_Sent sy hyniz 1 0.505 0.127 0.519 -6.968***  -15.362"** 527
OP_Sent ;v ynpars 0.358 0.110 0.351  -19.342"** -20.191*** 527
OF_Sent ycsorr. 0.624 0.167 0.627  -18.879*** -19.102*** 5217
OP _Sent g, 0.592 0.219 0.612  -17.106"* -17.113"** 527

Panel B. w271AF 71v) A4 7154 % F 5

| Mean | Std | Median ADF PP Obs

News_Sent g, cn .t 0.456 0.084 0.448 -3.999%* -10.956™** 597

News_Sent cirion.q 0.499 0.172 0.516  -12.748"*  -21.624*** 527

News_Sent e 1y 0.507 0.121 0.513 -8.224**  -14.904*** 527

News_Sent ryunpass 0.843 0.044 0856  -13.289""  -14.666""" 527
News_Sent yesorr, 0.847 0029 0856  -17.026"* -17.527"" 527
News_Sent s 0.664 0.108 0681  -11.331""" -11.562"*" 527
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A% vwsld iR Ae WEES Holw, Ao wlo] oF A 7](2018.12.11), Hiel &
WFF FELE AR Y5 S AT £ At Az FAL A 0B FF 3H(2019.05.15)
vlols 38 FEEBAAN A 71l 7h Bel A8 29 3 4R F2 FAA AL
of A8 M=rt 22 AR o FAE e 2 2 yshth A9 W ol 5§ FEERAY
oo BE A S e A Tl @R Fa 5 oA FARE AR 23 sraTAbdA Bl 4
A quEd 2% #(2018.01.31), 4HET & Fo FAVL g2tk S BeE 274
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EF7F312H(2018.12.14) ) Ao vepydnt. vk W 8-& A Wme whe 39 o FAe E3tst
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Az vyt AE L VI9E gder A AFge A F oA F, A AR 2 9%
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SUAD 4 NIT F YE dolHE TRAA B R Y AN W, Mol 3§ FREELS §
R, 2903 HAE ARE HgoR gRRAS  alke 33 2 ¥y TR ne AsEY B
Fg3ke WS AN P o), 2ol 34 0 ¥y PR hE AA AN

o Bt 2ol PuE etk T4 AXET 4
3.3 BENE S AN B T4 Hgo] 2 Aol ez 94 &)

wEel S EEvlolE e HlES 24 ee A

gEatae wd EIFE dolE S FHe AgsiA] &gtk vlold 6 FEHEELY AXE
2 FEet] FAEAT. (Table 2)& o W83t Hd Hole 24 AN 25 5824, 4 A4

A UWESs FEste U A dol dAalE 2 T23AReH, waTAA ZAE 24 HlE)
Uepdth, S 23t do] ARE wgor 3 AN FHE A AT F dv 2 dole Hojx
d 3R ANZE R, shuel #4d e 7] e 712E 29 24 £ et
7ol dlgetes woloh FA Eil sldehs Tol
7t A 2gE] glom, Y =4 o ol 3.4 SiE 4t A3
B2 Ao @ett

(Table 3)2 7IA%5= Haf AHd AR & =2 Word2Vec 7= sl Bl ©ojs}
A EE Uehdit, 24 AAEs 4 AMZ 7 9 o] JEE D8kl dolef oS ofelistaL
ol wE AA 29 A, AA AXE tH] 2 PP LSTM 7S &al 8 98 424

(Table 2) 3E/Fd #HAIZ 27 7I1E oAl

SHEF 7IE ol FHEF 71E ol
F7t A, 71N, 3%, FA AR, 24 3, A5 | e 24, ehe B2 A 4 3 9A
5. Bue, el EH. 59 A, AW, A | oA, g oA, Skl wER, §3, o3 H5E
7ho9d, A, e84, A% A, o, 5, | 39, aA, =t AAE, o, Ad, &gk Fe A
o, F5, WEIVL ©F, 7 2dl A, 4| = e A% 7] 58 g oF 99 9k A
71, A, Y, BE, s N, =oF oy, J8, TE, 9y, &4
(Table 3) st5ol| ARZE AAIZ 2
EE AT v & a2 2ol (ER) HT 2 2o (§7&) FTF 2 %97 4o

= 3 309,931 48.39% 58 607 362

4 330,526 51.61% 72 750 414

Total 640,457 100% 65 678 389

7) e geld ol B AT Pre AR B e JEIE E3o] gE F Jlo] BEdME e etk T
gelAel o= ARelA 24 Al A F Sl
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A 52} 0.84578 | &l 0.81356 2l k) 0.71289
L=k 0.82022 Z3ol 0.75597 7N 0.70466
549 Atz 0.81713 ol 2F 0.73711 7NN 0.69440
FAA e 0.79857 ol 0.73654 B 0.68746
Slo|EGAE 0.76917 Fold 0.72918 AN 0.68699

=8 Ag7] He =
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(Table b) 7|9 FA;|En S22 3T - 74 70 X9 27 =4 21t

Samsung Celltrion SK hynix
(1) (2) (3) (1) (2) (3) (1) (2) (3
Intercept -0.012"** -0.004"* -0.004™  -0.093"** -0.081*** -0.081***  -0.021*** -0.010"** -0.009***
(-4.56)  (-2.31)  (-2.55) (-7.08)  (-6.42)  (-6.62) (-5.46)  (-2.95)  (-2.92)
OP_Sent, 0.033*"* 0.013"** 0.013™*  0.161** 0.141*** 0.141"**  0.043"** 0.022*** 0.021***
(4.83) (2.80) (3.08) (7.11) (6.50) (6.66) (5.79) (3.38) (3.33)
ACD(91days), -0.030 0.032 -0.041
(-0.94) (0.38) (=0.77)
A Term Spread, -0.057 0.013 -0.047
(-1.66) (0.15) (-0.80)
A Credit Spread, -0.058 0.401 -0.000
(-0.32) (0.85) (=0.00)
VKOSPI, 0.005 -0.004 0.001
(0.79) (-0.23) (0.11)
KOSPI, 1.355"* 1.034%* 1.391%*
(22.55) (6.49) (13.43)
MKT, 1.215% 0.902"** 1.251%"
(24.90) (6.55) (13.96)
SMB, -0.423"* 0.303* -0.287**
(-8.91) (2.25) (-3.34)
HML, -0.387"* -0.764** -0.523**
(-6.43) (-4.47) (-4.78)
Adj.R* 0.0409  0.5679  0.6419 0.0863  0.1732  0.2159 0.0583  0.3464  0.3842
HYUNDAI NCSOFT KB
(1) (2) (3) (1) (2) (3) (1) (2) (3)
Intercept -0.010"** -0.008*** -0.008"**  -0.007** -0.007** -0.008"*  -0.007"** -0.005"** -0.005*"*
(-3.67)  (-3.35)  (-3.19) (-2.25)  (-2.25)  (-2.5H) (-3.31)  (-2.88)  (-2.84)
OP_Sent;, 0.026*"* 0.023"** 0.022"*  0.013*** 0.013"** 0.014™*  0.010"** 0.008*** 0.008***
' (3.70) (3.52) (3.47) (2.62) (2.71) (2.96) (3.10) (2.17) (2.85)
ACD(91days), 0.078 0.035 -0.024
(1.61) (0.63) (-0.57)
ATerm Spread, -0.058 -0.012 0.015
(-1.10) (-0.19) (0.32)
A Credit Spread, 0.243 -0.051 0.088
(0.89) (-0.16) (0.38)
VKOSPI, 0.001 -0.012 0.002
(0.07) (-1.16) (0.21)
KOSPI, 0.827** 0.497** 0.798***
(8.99) (4.74) (10.08)
MKT, 0.899"* 0.442** 0.854"**
(11.37) (4.84) (12.37)
SMB, -0.185™* -0.201** -0.163**
(-2.38) (-2.23) (-2.41)
HMLI, 0.544™* -0.465""* 0.307"**
(5.51) (-4.07) (3.56)
Adj.R* 0.0236  0.181 0.2344 0.0111 0.071 0.1054 0.0161  0.2153  0.247
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7|f X2 BlEY 2ot

Samsung Celltrion SK hynix
(1) (2) (3 (1) (2) (3) (1) (2) (3)
Intercept -0.012*"*  -0.003 -0.003 0.001 0.003 0.003 -0.023***  -0.006* -0.007**
(-3.21)  (-1.32)  (-1.10) 0.14)  (0.75)  (0.75) (-5.62)  (-1.77)  (-2.04)
News_Sent, , 0.028"**  0.009 0.007 -0.001 -0.005 -0.006 0.046™**  0.015**  0.016™*
(3.32) (1.61) (1.41) (-0.14)  (-0.64)  (-0.76) (5.93) (2.14) (2.39)
ACD(91days), -0.022 0.032 -0.033
(-0.68) (0.37) (-0.60)
A Term Spread, -0.056 0.019 -0.048
(-1.60) (0.20) (-0.80)
A Credit Spread, -0.120 0.334 -0.049
(-0.67) (0.69) (-0.16)
VKOSPI, 0.003 0.002 0.002
(0.56) (0.10) (0.17)
KOSPI, 1.362%** 1.169%** 1.400%**
(22.48) (7.09) (13.21)
MKT, 1.2327* 1.019"* 1.246™
(25.26) (7.14) (13.49)
SMB, -0.420"* 0.313** -0.299™*
(-8.80) (2.23) (-3.45)
HML, -0.385"** -0.758*** -0.535"*
(-6.31) (-4.26) (-4.86)
Adj.R* 0.0188  0.5636  0.6367 -0.0019  0.1067  0.1501 0.0611 0.3378  0.3779
HYUNDAI NCSOFT KB
(1) (2) (3) (1) (2) (3) (1) (2) (3)
Intercept -0.044™* -0.030"*  -0.025* 0.005 0.011 0.008 -0.012*** -0.010"* -0.008**
(-2.94)  (-2.13)  (-1.87) (0.20) (0.43) (0.35) (-2.80)  (-2.53)  (-2.02)
News_Sent; , 0.052"** 0.035"*  0.030* -0.005 -0.011 -0.009 0.017"** 0.014**  0.011**
(292)  (2.13)  (1.90) (-0.16)  (-0.39)  (-0.31) (2.65)  (2.44) (1.97)
ACD(91days), 0.077 0.033 -0.026
(1.57) (0.59) (-0.63)
ATerm Spread, -0.063 -0.017 0.029
(-1.17) (-0.29) (0.62)
ACredit Spread, 0.287 -0.129 0.142
(1.04) (-0.41) (0.60)
VKOSPI, 0.002 -0.011 0.003
(0.25) (-1.11) (0.38)
KOSPI, 0.832"** 0.5017* 0.801%*
(8.96) (4.74) (10.10)
MKT, 0.899*** 0.445%* 0.857***
(11.23) (4.82) (12.36)
SMB, -0.169** -0.184** -0.148*
(-2.16) (-2.02) (-2.18)
HML, 0.557*** -0.458"* 0.304***
(5.60) (-3.97) (3.50)
Adj.R? 0.0141  0.1688  0.2221 -0.0019  0.0581 0.0906 0.0113  0.2127  0.2409
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