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ABSTRACT

Quantifying Stock Price
using Social Media

Danbi Park
Advisor : Prof. Gabjin Oh, Ph.D.
Division of Business Administration,

Graduate School of Chosun University

In this paper, we analyse whether investor sentiment measured, bullishness and
disagreement, from text data on social media has information power and predictive
power on stock returns, and examine how the impact of sentiment differs
according to the trading volume of individual investors. Through empirical studies,
we realized that the statistically significant positive relationship between the stock
return and bullishness, and volatility and disagreement. In addition, as a result of
portfolio analysis constructed by according to bullishness score, all of portfolio
have higher sharpe ratio than the market portfolio. These results have been more
influential on companies with high trading volumes of individual investors. Our
findings suggest that individual investors, who are under information asymmetry,
use social media to obtain information, and the individual investors, known as
irrational investors, will have information by sharing their opinion, which is

influential as a market participant.

Collection @ chosun



A1 A &

A1d AF57]

XA A7 (efficient market hypothesis)ol] W= whzk ¢l

a5
= AEElM AR S agAdel o Ar= FAE W Frbll SA] WG E”

_

o] FRAE TR o8 Thedst 2 FAAGS d58te] 295 s
A= Aol E7FE3sth. Malkiel(1999)9] #H ¢ A o] & (random walk theory)<

7he] Wshe A F|e] #Agle]l EHAo R FHol7] Wil Ao HRE
A wEge 7Hg WEs dS5 & 5 glual ST 2eu AR
(behavioral finance) A7l <8t Aste 3te|HS 7 FAA(Hirshleifer
et al, 2011)7F EAstaL, xpejA At o] Aol Q= Asoletd nHlo]Ad

4 Fage FANLL ARAA 9FE A S 7] W (Shleifer and

SA AR TR EEA] o Tt S ] AEH ol T =3

i
12

S AS F g Felo] EAsth(Shiller et al, 1984; Shleifer, 1997). &2l
e T Ak 5o Agujgoer 2ld] Fxkzrte] A A #<90o] a(De
Long et al., 1990)%7] wistell ApeiA gel Aol Qi wepA Aqk7pA o

A4 2] (investor sentiment)E @A FSAHS=A7F &

Aol A dolHE o] &35t FAAlE e t&AE e
t}. o & 59, Baker and Stein(2004) Fwjx= A eFo] Qlar, w]o|X & FEA}A}7}
HF 74 AHE F2l(overconfidence) b= 7HASo] A3 A&o] F71E

o2 Axe] Ada oAl o] adtttal AAIEI T, Kumar and Lee(2006) -2
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FAEE BAC Bl5Ee Aol
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MAFAAE] 54 F4S W & o v
Uebd oz QIFEAALY] wlg-u 9] &3 (bull-sell imbalance)®] ‘a7
7h mlg mue AMES 2EElar, olyd A e FA gl Bl dFE
n s Ao & vepdth. Baker and Wurgler(2006)2 7]&ol FapAle] o842

AFEEIE W T A d= 2ele, AdsdE, 1P0S] A A B

Aoz Fz AgE ved ¢ de 22 vEYZ XY X(social network
service, ©]3F ‘SNS'#} gt} o] BAE dHolEHE %3] Antweiler and Frank(2004)
7h AAG mo Ao dABAAATE AETORA FARY FAlYE
AdAom FAGsta FAAG M= S AE Rz} g

2000 tholl EolA A QIFYe] Hgo®m o] 3k F2Ado] okl wat A

FA} A4 ARE AP FHE 5 WA HY3, dEe] 2rhE s BiFs

Golaf A A el whel 2kl e SNS WAAY A, w2 T RAE -
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olHE Fa FAANFS AHeux e AEEo] @dslA MPFFHa vt
Preis et al.(2013)¢] T2 Ed=(Google trend)2] B A=A AAMeFo] F2A%
o] Bot4de w gL AXgs AFZAINM E £ 5ol FAAE F2]S v

PN
s
wE wEsy] oldel RE Y] s AEHUE AgETE Ae % 5 Ak

ofo
o)
N
>
>
X

Antweiler and Frank(2004)+% 22}¢l AoA FEapASo] & F& o

ARg SR8, AN A7l Bex #AE] dd T AwEd gae B
3

e FAAYTE FAAR ¥ v 7] wEel AEMeA A

el S0l AS AFAcE #HFE T F e "AE HolHo #4o] T8
g3 olee HaE dolHE Fd RN Sdol ke e wa Y
(Gentzkow and Taddy, 2019; Ke et al., 2019).

AA R H2E dHolHE $3 FAAE S o]de] AlFHolHE 3 574

Auck FA505S o & 49acn A2 A7TENA WAL Ak Jiang et
al (2018 7149 ARG Bo) FIxe] AeA5E SHsATh. Ba

Z9] AFdA AAHAUA 5744 FApAlE A 5D L

Ll
of
%
Ay
o,
i,
>,
i)
N
©
N

ANBAEG] FAFgE e J5He v A3 g2E folE el A

Zreths 4

N

o
rr

o
=

PRuAE B 539 A9 45t 4 we 959

D Jiang et al.(2018)9] AFRIME 3] S4HE FIA FAA] A 59 vl w228}
7l f&l AHEE 7Y AR SAEA = AlFdHelHE Sl 54 ¥ Baker and
Wurgler(2006)2] FAxA1 2] A 4=((investor sentiment index), Huang et al.(2015)9] ¢
3 =9 ExAg) X4 (aligned investor sentiment index)9} AF-o 7|Hlste] =3
g A7k 8k o] 28] 22 2] A 4= (University of Michigan consumer sentiment
index), "P]=+9 A¥HAX~ HZ(Conference Board, CB) AB|X}FAIE| X4 18]l Da et
al.(2015)¢] AAZe 7Rk F FA A (Financial and economic attitudes
reveals by search(FEARS)©o]t}.
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WAL, ol & AFHlHE Fall 54" FAAHARTE 7 A

7] wFolgtar Am3slar 9t}h. Cookson and Niessner(2020)L F2]4=0]& 9] W

A5 2 AgdolE R S48 FAe] EAMY e A 54

oA wiEoHAoR FEete] FAAY] od EUAYEE Antweiler and

Frank(2004)7F A A3+ JABAX R4S o]Lsle] =AFIT. AAZ =207}

29 s dolHE Bi AW FANNE Y5 Ao Fasus A
% A 53 ATEAANGE A F AN Fage] HFe] wu(TH3)
Stoolg A, 2001), 71 FAA] vaf FiHon Fr Aeld] Folde A F
AAEe ARG A7) A3 LAY ARUAIAS T ol§T & qrh.

E A9 velme] dolw Fgol

A AFEE FEREEAY 2018WERE 2019971K 9 F HiE AAZ =

o,

AR BN TP Fe ARES 4 A

22,12870]aL, F4&o] 3= 13,9769, AAFY %3] = 12,747,945% 279l
2 rto]E EXAlo]EQl InternetTrend(http://www.internettrend.co.kr)ol]l <]3}H

2018 =B 2019 =7bA] o] 713be thd e R 39 Sl Ao HinlE2 v
oW 7} 64 .46%% 71 o mFS zk= Ao et}
3 dlolH T80 FHESHAAN Awdts =Xold e AH= ofoly] AR} of

_4_
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o) 28 VEADE B3 FAAEY 97 TR DI oo A AoE

iy

UERs . olel & dAgte A Al iRl FARAREe] &kebA o] 8-5f

ol 589 T5EEH A=

mlo
f
=
Z

A om ARl FAAEC] Ao AE

ok

I HEAel W ARyt o=
[ A& (o)t AAE o] 2k )l A

e FAAYTE FAFAEd A= dEFH] JHJIFARS] AU A7)l uet

Jl}l

BE dolEdA et Aush FAAG o] BAE Awur] g6 g w8

o] AEHE WHogE HAE fHolHoA FAHHE JAS 4 oIy
ulold (opinion mining), &= Y AlF-AHoz %ol AS w435 AlEHE
X (sentiment analysis)o] Qti. BAE Ho|lgHZEEH FARAEE =As7] 9

g dwrAom AEWE FAHol F2 o] &xu, o]¢t Huy MYPASES A
A 7 7R FES Aok 3 HAE 7S v AAGAAE o] &35k
H2E golg e AEHEES EBEF3h= 4d-Fo]th(Tetlock, 2007; Loughran and
McDonald, 2011). ©l= BjAEo] Ql= ©@ol7k 3HgA el EAjshd o 3ah= 74
= Foste WHem g @A AMEEs AAARES Loughran  and
McDonald(2011)7F 7Rrgh =248 & o4 - 54 dojAbdo] vk (Chen et al
2014; Hillert and Muller, 2014; Calomiris and Mamaysky, 2019). 121} 7]&<]
AL S o] gsto] dAl Al "gxES AAS B4 A Ad dFEF
H FAF Bds A Alde] A2 dlolgo| &A= A FARE
FAZE Stk (Ke et al., 2019). tl&o] 7]E9] A APdS ol83te] AEWMES

PG 49 Qudel gAAdRT 7 Ropdz SahE 7gAbde] giaEe]

oI YFEOR E ATINT 9 T /Bt BE AXse 49 AR 22|z 7
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= o oy Fo] Wolxal AFH rlewdor wHo HE At

flo

& delHE vE & JA Hel wel wAed WS oS 2 v
(Ke et al., 2019). ool e]=elM= AXE, w2 & OFE H92E oo Al
HuES iy WEs T 24w H2E dolA #EEe £
A7t FAXER 2t WAE A8k A7 S7kskal tk(Das and  Chen,
2007; Frank and Sanati, 2018; Cookson and Niessner, 2020). ¥ AJo|Ax= &
FAE S3td AL ] gloke S S8 AE H2E E49 dAHS wAl
g el BFUHE ol&dowA Shetaa gtk gaEo] AR 7|wksto]
2B AEHES #Fste WHS AR EAetA] & dold disiM =

ERehAl X3 O = (Kraus and Feuerriegel, 2017) SIHYl ¢ &7t F= ARE

ol (Kearney and Liu, 2014) ¥ A5t A] A0 AFgE 22491 Ao AlA =9

AEIES a7 8 maede B BReEe st @,
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7F EAsL7] wiel FAAE] FAA T AhrrA of
14 th(Shleifer and Summers, 1990). o]o] Fx}zte] A& oj@A ZHAH3}=
A7 Tag A5 FA T oshvpolal, AR FAARAIRE FESe W
e ATEEe v g

AR, FAAG H7 HolEel 7vks = WHoR AT, HHNE A= EQ
&, AdIdE, P09 A ALY Hd FolE T& MEHSE o] &siAY
Baker and Wurgler(2007)7} AIA & AAH WFEE2FEH FAHES 48] 74
kel FAAEE S48k Hol dth. Baker and Stein(2004)& Fujm=el A<k
of ar, A FAAIE HlE A ARE HAlske ol A s ol

F Tk, Kumar
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Zohgel mek b dwme] Qe o yLogel PaUrkn M
and Lee(2006)& B4 Ad) A=l AARAA w5, AE AdEE ol to]
3

AR FANNE S, AATAR v A

AS EA3 AaAFEo] EA45F=d], Lemmon and Portniaguina(2006)S w] A7k
tfste] AH| A2 A5 (University of Michigan Consumer Sentiment Index)$} vl
o] A A~ HE=(conference board, CB) AB|AAIFAFE o] &3slo] HAIs 4
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I FAA A TE NAFARY] Ao W 74e FATIES 9
RIL, AR AFE FAA AT E ARE-SE Schmel ing(2009)2> Hofstede(2003)
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7% Chen and Hwang(2014)= Z/dwn|to] 7]Ape] §-78 4 whol= wlgjo] F7} 59
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9 oo i e A BEFE & 4 ¢l7] wlEo|(Kraus and Feuerriegel,

2017; Ke et al., 2019) SIE|Yl Ato|A F&2 A5 = Wol7} X3y B AEE B
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<E 2> 7|2EA%

Aol AlgH WEEo] V| EFAFES Ridt. InReturnd FHTIIE

olfe 2E HI #S ERUaL, Volatility® 1797 4 9 &

Ef Aol Messages AA= 4=, Bullish®} Disagreex FAMIEAIEZ v

ALE Yt InSizes Al7FEd 2315 FH3F ol

= A7HE "Hg ﬂﬁﬂi U ol 225 FH3 3, InVolumes A 2a1E

g grolth. g Av I|HEA AMEE WEEY AR E Yehda, #d Be
Aol AHEE WEEe] FHdAlE vERE gholtt.

dob =5 {0, Lo, b O
=Y
oo
¥
©
o,
rﬁ
e
O
i

A A 378 W5 V2 SAE

Variable Mean Std Median Min Max Skew Kurt
InReturn  -0.00 0.39 -0.00 -0.19 0.22 0.72 9.48
Volatility 0.03 0.02 0.03 0.01 0.09 1.34 2.22
Messages 32.38 56.99 14.76 1.01 574.38 5.30 43.55
Bullish -0.17 1.19 -0.16 -5.47 5.48 0.25 7.56
Disagree 0.12 0.19 0.05 0.00 0.91 2.56 7.44
Market -0.00 0.01 0.00 -0.05 0.04 -0.53 1.91
InSize 25.46 0.27 26.45 25.88 27.08 0.09 -0.18
InM/B 7.58 0.31 7.56 6.97 8.25 0.10 -0.41

InVolume 13.04 1.10 12.91 9.66 16.76 0.36 3.61
9 B. SR W5 gk JEe
Variable InReturn Volatility Messages Bullish Disagree Market InSize InM/B InVolume

InReturn 1

Volatility 0.03 1

Messages 0.04 0.42 1

Bullish 0.67 0.06 -0.01 1

Disagree 0.07 0.24 0.24 -0.06 1

Market 0.23 -0.00 -0.01 0.05 -0.02 1

InSize 0.01 -0.20 0.37 -0.09 -0.05 0.00 1

InM/B  0.02 0.25 0.27 0.02 0.05 -0.00 0.11 1
InVolume 0.11 0.42 0.62 0.12 0.22 -0.02 -0.00 0.04 1
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<E 3> 9388929 JxEAH

o] %% Fama and French(2015) 5%9.¢1(FF5)9] it 9]%(%)3} Az 7#]—’%%— B
MKT, SMB, HML, RMW, CMAE Z+2} 5891 E3 o A%
Q9l, Fxx=golo|t},

Factors gverage Std(%) Correlation coefficients
eturn (%) MKT  SMB  HML RMW  CMA
MKT -1.72 0.94 1
SMB 0.00 0.42 -0.25 1
HML -0.07 0.68 -0.25 0.20 1
RMW 0.01 0.43 0.08 -0.08 0.54 1
CMA 0.00 0.31 -0.25 0.33 0.59 -0.02 1
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R 4> 3ALH 243

o] T AANZEHRE Ao Exa A &Sl Bullishe}b D15agreeJ TATEYG ¥
0l tig FAEAS AAE AdE Hagt), Hlf\]li—rEi AL W49l Bullish,
Disagree, Messages+= 2018 1€ 2¥9F¥ 20194 129 31¥47FX] FE7| s AL
F F AZED 09:004-H 15:3074419 #E5AE o] 8k, InReturne FATIFE
FolEd RaE FHI %}O e ar, Volatility:s 17¢4%F I8 49 &

Hafo o). Messages+= AlAZF =, Bullish®} Disagreer™= FAFAZAZZE nf<

r>f
i)
2 e
m&

=
Al
5
gAdTet g EUAAEE YUERHAT. InSizew A7l =aE FHE ghela,
InM/BE Al7FEdE ARIE UiE glo] 218 FH 3 %} InVolume2 A ZFol =215
FH3 holth. = <t ZE2 Newey and West(1987)9] X FQ2AE o]83fe] AT ¢t
D QR fAGE 15, 5, A06SIA FOIE EATAL Ak e, 20, E ¥
A EASGT. BE SARANAE A DA EAS} ABDFANE Loletd
Return Volatility
Intercont ~0.0395%%% 0.0722%%
p (-29.690) (51.841)
. 0.0218%** 0.0001%%*
Bullish (181.824) (2.621)
Disasree 0.0245%%* 0.0087%%*
gr (37.355) (28.807)
-0.0002%* 0.0059%%*
InNo. Messages (-2.523) (75.387)
0.8898%%%
Market (108.317)
InSize 0.0018%*% -0.0046%**
(38.427) (-112.895)
~0.0006%** 0.0042%**
InM/B (-5.842) (56.468)
0.0022%**
InVolume (35.414)
adjR” 0.505 0.404
No. Observations 171,500 171,500
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< »
o] & AXEEZFE Ao FAA A EL
Aol 53 HEAd dgk 3 &
AL WM<l Bullish, Disagree, Messages+= 2018y 1€
A FEIESH ANY T F T

lnReturn° TAFIIE ALk 9
= 1797 99 Sl Eo ¥FEHA

PN
N

o

—

XE 9 39

2y A%

tA] A Bullish®} Disagree?] t+1A]HA
9] IHAEAE AAG ARE BHagt. H]Alli—rEi
2UH-E] 20194 12€
AIZEQD 09:005F-E] 15:307bA] 9] #5XA & o] &3},
olFd 28 FH3l %}O veRl oz, Volatility
. Messages= AlA= <, Bullish®} Disagree:
A7} ol =

FAAYA LR A8 A EIAHEE YERAY. InSizew
a5 FHS gholal, InM/BE AZFE NS AEUIRE U gholl 2E He 3,
& el =5 FAF glelvk. &35 Qbo] @& Newey and West (1987)¢] E+
o]-gsto] AT t#S YENIL, FoFE 1%, 5%, 10%14 ol gt Eﬁlakoﬂb 7‘7#
ok xE o)A AT BE S A A A agaet i
£ neglth
Return Volatility
Intercent -0.0277*%* 0.0649***
P (-15.487) (52.963)
. 0.0007*** 0.0003***
Bullish (4.708) (5.652)
Disacree 0.0043*** 0.0103***
& (5.175) (34.134)
-0.0014%%** 0.0057***
InNo. of Messages (-13.886) (87.040)
1.0054%**
Market (89.938)
InSize 0.0007*** -0.0045%**
(11.426) (-116.731)
0.0019%%** 0.0041%***
InM/B (14.097) (55.738)
0.0028%***
InVolume (55.072)
adjR> 0.056 0.423
No. Observations 171,150 171,150
- 56 -
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<E 6> AATAA 188 HARA A

o] k& JMAFAA A 7)ol wet FEE 1Y Jd
BE Haustt, MAFAAY] AdEe 7 e A AN
HPF v&S AFEsIA A, MAFAAe] A Z27]o wef 3= Fid 71y A
% 7P w2 JIIFEAA AdES 7H V1Y S-S Low, F1Fe] MAFAA AR
S 7F HebS Middle, 7Hg =2 MAFAA AEs 717 @S High® F+33+3
. AAXNSEEE d& W42l Bullish, Disagree, Messages: 20184 1¥€Y 2YX5-E
20199 12€¥ 31¥47HA] mE7|ZEEt AdY T & 5 AIZEQD 09:005-8 15:30714] 9]
#HS5AE o] &gttt InReturne FAF7IE Adte 4 FoEd 2aE HS s
e AL, Volatilitys 179%F ¥ o9 ZFHAfo|th. Messagesv™= AlAlE 7,
Bullish®} Disagree= FAMNZARZ wlFoddae o7 EAAHEE Yeldt.
InSizex A|7}Eddo] 215 FH3 zto]la, InM/BE A7FEAS ARILE Uie gho =
a5 H3 gk, InVolumed A 215 FH3 o}, ZE <9 32 Newey and
West (1987)2] BF=QAE o] gale] A3 t3he Uebla, o545 1%, 5%, 10%olA]
frolst FAFA T A2 s, wx, x5 FIA FAISIAT. EE 3| EA A= Y
ARGl d¥ugans 1yl

o

Low Middle High

Return Volatility Return Volatility Return Volatility

Intercopt | ~0-0254%F% 0.0721%%% _0.0417* 0.1076*** -0.0353%** 0.1278%*
P (-9.740) (31.485) (-6.971) (22.960) (-4.938) (21.834)

0.0179*** 0.0008*** 0.0221%** -0.0003*** 0.0242%** -0.0004%**

Bullish (86.779)  (9.600) (107.176) (-3.162) (126.345) (-4.618)
Dicasree 0.0153%%* (0.0057*** 0.0214%%* (.0056%** (.0278%** (.0083%**
&r (13.635) (12.695) (18.901) (10.806) (26.065) (15.798)
InNo. of -0.0005 0.0032%** _0.0006%** 0.0056%*** -0.0006%** (.0084%**
Messages (-0.685) (33.503) (-4.069) (40.001) (-4.452) (54.337)
0.0193* -0.0074 0.0122
Market (1.670) (-0.505) (0.784)
InSize 0.0013*** -0.0038%** (0.0018%** _0.0072*** 0.0014%** _0.0076%**
(13.457) (-59.098) (6.354) (-31.518) (4.241) (-26.889)
IaM/B ~0.0004%** 0.0025%** 0.0001 0.0062*** 0.0002 0.0064%**
(-2.883)  (25.699) (0.468) (36.097) (0.811) (29.420)
InVolume 0.0019%** 0.0032%** 0.0018%**
(23.315) (28.400) (14.426)
adjR? 0.350 0.362 0.460 0.357 0.529 0.391

No. Observations 57,330 57,330 56,840 56,840 57,330 57,330
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<E > AAFAALEY FE o HAEA 2

of Ht MATAA AdF 27)e] wheh TRA G JREz wP 9 gARHS A
A 1

AlRE AdbE Bagnh, AJFAAR] AL 2z 7Ide] dAA AN W _AVFA
Aol AdF & AFESH3laL, AJAFAAE] AU A7)l wel 3EAE EE Y
A AG T P WS AAFAR ARFE 7R 71 AdE Low, w7 AAJFAA

}{ Ak nghi T

A FS 7H JES Middle, 7}%} = MAFAA AFS

B3k, AAZSEEE o9& W49 Bullish, Disagree, Messages: 2018 1€ 2¥
FE 20199 12€ 3147HA ﬁ%ﬂﬂio} ARY T & 5 AzZEA 09:005-E 15:307F
2] F=HE o] 83T}t InReturnee FAT7IE AAtd A FolEo Z1E FHI
%lo e AL, Volatility® 17€3F A FolE9] kF=HAAO|Y. Messages= AA =
o, Bullish®} Disagreev= FAMEAEZZ wiFoddTet o EUAHEE YE
o}, InSizexw Al7FEdHe] ZaE FH3E gholal, InM/B= A7FEdE AHR7I=E U 3k
of 215 FH3F ¢k, InVolume> Ao 225 H3E gholth. &T FY] Fh2 Newey
and West(1987)¢] ZFQAHE ol &3dto] A t3k& YL, Fo+F 1%, 5%, 10%
ol Fo8t BAFANE A7) s wx, x5 B FAISIATH, BE IAEHANAME=
dduAael dHugdays 1yseld.

Low Middle High

Return Volatility Return Volatility Return Volatility
-0.0207*** 0.0693*** -0.0932%** (0.1133*** -0.1386*** (.1354***

Intercept (-6.226)  (36.964) (-11.228) (24.919) (-12.766) (23.719)
Bullich -0.0000 0.0008*** 0.0007*** _-0.0000 0.0011%*** -0.0002%**

(0.422)  (10.555) (2.717) (-0.781) (4.658) (-2.262)
Di 0.0003  0.0066*** 0.0049%** 0.0071*** (0.0081*** 0.0100%**
isagree

(0.198) (14.631) (3.565) (13.911) (5.578) (19.041)

InNo. of -0.0006*** 0.0032*** -0.0023*** 0.0058*** -0.0031*** 0.0079%**

Messages (-3.573) (37.384) (-11.627) (48.947) (-15.346) (61.862)
Market 0.0221 0.0084 -0.0128***
(1.527) (0.429) (-0.585)

0.0006*** -0.0039*** 0.0039*** -0.0077*** 0.0056*** -0.0085***

InSize (4.762) (-60.194) (9.818) (-34.327) (11.079) (-30.315)
IaM/B 0.0012%%* (0.0025%** 0.0011%** 0.0062%** 0.0025%** (0.0064%**
(6.171)  (25.760) (3.542) (37.188) (6.342) (30.364)
IaVolume 0.0023%** 0.0038%** 0.0028%**
(30.402) (39.911) (28.550)

adjR? 0.003 0.373 0.007 0.383 0.010 0.416

No. Observations 57.213 57.213 56,724 56,724 57.213 57.213
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o] ¥ It FAAEAIE F T A-GTE o] &ste] FAE 39 XEEZT LY
Qs waugtt, wjFgiddTE t-19olA AlA e AMEHEE o] &ste] FA I,
A" M He J|gdor FAY FEZYQE Low, =1 WFdAHdSE
7R 71 o2 FAY FEZYQE Niddle, 7FY =& miFIdAddFE 717 Ve w
TAE LEZZLE High® ZAST. A54%d= 7HA7FsREEE M) 597154
(#lg B2 FEsta, 747 xEZES HFEFES o]&3sto] A4HE Sharpe Ratio,

EEZZ Q9 AU A AlY XEZZ Q9 AFEH|ES A ExtraSR, A<
5 2 CAPM¥} Fama-French 38¢1 2 & (FF3), Fama-French 5891 28 (FF5)9 Hd=xA
FEQ oF AT}, ZF ool 7 Newey and West(1987)9] EFQ S o] &-3}o]
24 t@3s UeEhla, FY5FE 1%, 5%, 10% A ot FAR = ZEZ; s, wx
5 B A LAISHATE.

O
-

Sentiment Sharpe Extra Annual CAPM FF3 FF5

Portfolio Ratio SR Return (%)

R? a R? a R?
Low 0.03 0.06 18.86 0.02*** 0.65 0.02*** 0.69 0.02*** 0.69
Middle 0.03 0.06 21.77 0.02*** 0.65 0.02*** 0.67 0.02*** 0.67
High  0.06 0.09  41.93  0.02%* 0.44 0.01%* 0.49 0.01*** 0.49
Market -0.03 - -9.87

g B. 47t EEZYL

CAPM FF3 FF5
o R2 o R2 o R2
Low 0.03 0.06 18.79 0.02*** (0.35 0.02*** 0.58 0.01*** 0.58
Middle 0.02 0.05 12.89 0.02*** (0.34 0.01*** 0.61 0.01*** 0.62
High 0.07 0.1 68.96 0.02** 0.24 0.01*** 0.49 0.01*** 0.50
Market -0.03 - -9.87

Sentiment Sharpe Extra  Annual
Portfolio  Ratio SR Return (%)
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Ach

< o AAFAA 15 5 AYF TETYL
o] ¥ i ARTet JRAFAALY] Al wef o]FHdHE XEET L9
Hagith, w5 ddae t-19d A AA=Y AHWMEES o] &3te] F45 L,
S W AASGE V|Fo2 AYEse] AA FAS Top, Middle, Bottomo. 2 355 3
H, oA 7t 3R e XEZYS Yo FAEES 'l MJAFAAY] A
w2l High, Middle, Low® “ 3} ST—rdﬂr MRAFAA o] A 7 7199 A
A Ad=E v RJAFAALY] A F vES AMESith. ASAdE 7HA7FsH (A
Aot sd7tsH(EE BE sk, 7t 4 ZEZYL FAFYES ol&3ste AL
¥ Sharpe Ratio, XEZT| Q9] ARXH|&A A]% TEE Lo ool ALZH|HS 27het
ExtraSR, <972l E % CAPM¥} Fama-French 3£.¢1 23 (FF3), Fama—French 58.¢ =
& (FF5) 2 %fﬂlﬂ*@l%ﬂ o= xﬂ%]smr Z35 oko] 72 Newey and West(1987)<]
BFox }—g. 1 sto] 243 tghs JElaL, ol 1%, 5%, 10%lM ol @ &
Foll &= ZhZy #xx, xx, x5 A HASIUTE.

=2 o
- &
LI

¢

2 o

:

(o

Sentiment  Sharpe Extra  Annual CAPM FF3 FF5
Portfolio Ratio SR Return (%) o R? o R? o R?
Low bottom 0.01 0.04 5.61 0.02*** 0.59 0.02*** 0.64 0.02*** 0.64
Low middle 0.04 0.07 26.01 0.02*** 0.68 0.02*** 0.68 0.02*** (.68
Low top 0.01 0.04 7.12 0.02%%* 0.52 0.01*** 0.54 0.01*** (.54
Middel bottom 0.03 0.06 21.19  0.02*%* 0.18 0.01*** 0.43 0.01*** (.44
Middle middle -0.00 0.03 -12.34 0.02** 0.21 0.01*** 0.50 0.01*** 0.50
Middle top 0.12 0.15 274.50 0.02*** 0.16 0.02*** 0.32 0.02*** 0.33
High bottom 0.09 0.12 153.28 0.02*** 0.19 0.02*** 0.41 0.02*** 0.42
High middle 0.11 0.14 167.03 0.02*** 0.18 0.02*%* 0.44 0.02*** 0.46
High top 0.19 0.22 545.22 0.02*%** 0.09 0.01*** 0.26 0.01*** (.29
Market -0.03 - -9.87
Wd B. 59 EEEIL
Sentiment  Sharpe Extra  Annual CAPM FF3 F¥5
Portfolio Ratio SR Return (%) a R? a R? a R?
Low bottom 0.00 0.03 0.31 0.02*** 0.49 0.01*** 0.62 0.01*** 0.62
Low middle 0.02 0.05 12.25 0.02*** 0.50 0.01*** 0.63 0.01*** 0.63
Low top 0.01 0.04 9.03 0.02*** 0.39 0.01*** 0.54 0.01*** (.54
Middle bottom 0.01 0.04 3.05 0.02*** 0.26 0.02*** 0.54 0.02*** 0.55
Middle middle -0.02 0.01 -19.63 0.02*%** 0.26 0.01*** 0.57 0.01*** 0.57
Middle top 0.05 0.08 44.95 0.02%%* 0.21 0.01*** 0.46 0.01*** 0.47
High bottom 0.05 0.08 56.59 0.02*** 0.21 0.02*** 0.48 0.02*** 0.50
High middle 0.06 0.09 55.41 0.01*** 0.19 0.01*** 0.51 0.01*** 0.52
High top 0.13 0.16 199.09 0.01** 0.13 0.01*** 0.38 0.01*** 0.41
Market -0.03 - -9.87
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ExtraSR,;, = BullishPf_SR,, ;, — MarketPf_SR,,
b = Period for calculating average bullish, b& {1day, 2day, 3day, 1week, 2week, 1month}

h = Portfolio holding period, h & {1day, 2day, 3day, 1week, 2week, 1month}
g A 7HHIS FEZEQ
Market Average Bullish
SR lday 2day 3day  1lweek 2week 1month

lday -0.03 0.09 0.63 0.87 1.12 1.42 1.60
2day -0.04 0.06 0.52 0.75 1.04 1.37 1.60
Holding S3day -0.05 0.05 0.46 0.69 0.98 1.32 1.57
Period jweek -0.06 0.07 0.41 0.61 0.93 1.28 1.52
2week -0.09 0.14 0.41 0.58 0.84 1.14 1.46
Imonth -0.17 0.19 0.39 0.54 0.77 1.06 1.39

[e]

g B. LS EEEY
Market Average Bullish
SR lday 2day 3day 1week 2week I1month
lday -0.03 0.10 0.65 0.86 1.06 1.27 1.28
2day -0.04 0.10 0.55 0.76 1.00 1.24 1.27

Holding S3day -0.05 0.12 0.50 0.71 0.96 1.20 1.26
Period jweek -0.06 0.12 0.45 0.65 0.90 1.13 1.23
2week -0.09 0.17 0.43 0.58 0.79 1.02 1.17
Imonth -0.17 0.24 0.42 0.53 0.70 0.93 1.14
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waeis 44 B0l Bedt, YaE dolHE At AL AnHew e
e e Ba ARt WA $F3 A7 ohd BE Ao R E5EA
£ AARG. T ouAR 525 B4e Ba B APe Base duas 23
& F R4 oA 9% FA 2= 2AE AT A, A, FEA, A

el A o= A% @o] AGHA=AE FHAow yehe] SEddo7} sid 7
AlgoA ey FQRIAE AT 4 A& TF-IDF(Term Frequency-Inverse
Document Frequency) #S ©]&3sle dol &4 FHES FF3H(Salton and
McGill, 1983).

TF-IDF&= TF(Term Frequency)l IDF(Inverse Term Frequency)®] 7l&#& i1
gk gto 2 A Ul dolE dWEHE AYE WS wett. TFe 54 o7t 54
A el A vehd iR o] gro] S5 SAHTA A Bol AHEEH= dolg

= ¢ F Adv. 28y 54 dort AAlEAMlE Bel yeidud oo
o7} SR s zkA] @ FotA ARgEYaL B S Qdvk. webA o] Rk
TRk algfske Aol oiyel 54 wojrh HA wACA drty 5 A=AE
Ell= DF(Document Frequency)E 37 ilefsfol ab=dl o] kol J+E H

ol IDFo|t}t. A¥px o= TF-IDFQ] ko] =545 54 dol7F 54 A A w 1l
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Ze2 Avine AAH H4e P2 404 nustn dok. 4 45 deoly W
oA BFE el AN dEeld AN AGE <E Aol RE

7] <F A.1> Y

Z4AY. B ERAAE ANZS FANA wet EFREY] 9% BRED A

t
Im
=
o
=

Al(Support Vector Machine), uo]H H|o]=(Naive Bayes), ¥l

St dlolEl] 2088 AF HolER ThAl RSl 80kel St HlOlEE RUg
S4e 7 2088 1% dolEd Ud BF dZe] FAES S < A2

AAE 120 SEAA BE BdoM Hutdow 2 HRES

2
2
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>\I

AL 7 YT ole] B ATNE HAE BRI uEse] B LREAS

NAsts Aoz A 9l
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R
kel

EE W o

7130 YA BE o Fxke7
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Fo g},
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(2% A.1] 80| 3T 7199 ANZE 23 AEdE=R
2R g A2y BANRoT BF

o IE ANZAA AuHoz ekt 33 AYUMEE 2t gEUe} Aad
Aetl gANAOR FolFo] e 1ge) ANFY AHAES SAse] 24 A
gaez gehd uee et xFe At AN AsHe BE

A5e GEa, yHe Solgol setd & AN Zo] 24 AEWER BRE u&S

e,

Proportion of sell classified as sell by extracting word
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<E A>3 dolH AN 7 B AFete

AXNZ
°of £ FAES ol&std THHE 7 g5 dolH HM Eid v ANF
I omof AAl=e] fg 8 Al AAS tiH] StgdlolE o] HlES Bt S
HolE = 1 71949 Ax =l /WE 7199 I FelEs mMAA & FolE A7
of whel R oES AHI T F S 1 10070 198 SAH o2 St
H A9l FolE el 29 AN EE A AHUES 2= v AA =, &l
FIE el 22 AXNZE HAY AEHNES 2t WEod AXNSE E7ste] g5

Sort: Return gﬁ;ﬁzﬁ %iglr};) (I\LIEIVI;:;F I(;Ztiel}lll) Number of label
+1% 1,380,283 1,341,903 2,722,186 (16.9%)
+2% 1,878,713 1,896,636 3,775,349 (23.4%)
+3% 2,238,762 2,270,159 4,508,921 (27.9%)
+4% 2,524,378 2,562,282 5,086,660 (31.5%)
+5% 2,758,828 2,798,622 5,557,450 (34.4%)
+6% 2,947,813 3,000,766 5,948,579 (36.8%)
+7% 3,134,049 3,200,417 6,334,466 (39.2%)
+8% 3,307,737 3,374,000 6,681,737 (41.4%)
+9% 3,461,889 3,538,800 7,000,689 (43.3%)
+10% 3,615,296 3,691,297 7,306,593 (45.2%)
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o] v FYUES o&sd FHFHE 24 g dHolH FFom AMxE WY ol
(Support Vector Machlne) HolB wo]Z(Naive Bayes), =A~E 37 (Logistic

Reression) EFEHO &7 HeS Bdee SAHI Z234E Hudtt. 24 272d9
B Aes SAst] Asl 7+ g5 deld FJitolA ks dlelE 9 2095 AT Heol
HE oAl EFake] 80%] 8t HlolH= RES 53 F 20%° A5 dHolHel tig
i A5e Ages S48k, sy HolE = i 71de AlAZel i 7199
9 FNES AN F FolE AV wet dHEE FES AEd T F T 1%
FH 109704 198 =2 o m SETb A9 o Vg 222 AxES oA AlE
HEE 2t v d A=, a9 o E 7Idel 222 AXes 54 AEHUES 2
© W= AXNER BEFete] g dHolHE 5383

Sort : Return Support Vector Machine Naive Bayes Logistic Regression

1% 64.12 64.05 64 .42
2% 63.17 62.64 63.46
£3% 56.32 61.95 62.69
+4% 54.40 61.78 62.56
5% 52.06 61.55 62.31
*6% 52.06 61.31 62.09
7% 50.58 61.13 61.85
8% 50.77 60.96 61.59
9% 50.78 60.69 61.42
*10% 50.62 60.69 61.35
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<E A.3> AFZH| &S 0|83 FEZFQ A £X

o] v FYUES o&sd FHFHE 24 g dHolH FFom AMxE WY ol

(Support Vector Machine), uo]BH. Hjo]=(Naive Bayes), =ZA2¥ 3]9(Logistic

Reression) THEDS SIEAIZ & UHA AAZ2] AEUNES FF/3ste] 71 7|4

o] U wiFoHddTE Allsta ol& =

o) AR E 2 Ve A" YEEZQ Fx AiE AFEZH| &R H a3t

g5 HolEE ME e ANZ ME V19 9E F£AES AN F fr‘zl%
714 mEk dEE FolES JEd & & S 1958 109714 198 oA o=

53 389 FEBUQ 3 Y 499

r

1%
HUES 2t e ANE, 5

Ao 49 ol A sl AN 24 A
G )% el 2ol ANDE B4 ALAES e jEsd ANEE B ool
¢ dolHE TEa

sid A THATE REEY L
Sort : Return Support Vector Machine Naive Bayes Logistic Regression

+1% 0.01 0.02 0.01
+2% 0.06 0.01 0.05
3% 0.04 0.00 0.05
4% 0.04 0.00 0.04
5% 0.04 0.03 0.04
6% 0.05 0.02 0.04
7% 0.02 0.02 0.03
8% 0.04 0.02 0.03
9% 0.04 0.02 0.05
£10% 0.04 0.02 0.04

W49 B. 5U/F TEZF L

Sort : Return Support Vector Machine Naive Bayes Logistic Regression

1% 0.07 0.06 0.07
2% 0.07 0.07 0.07
3% 0.07 0.07 0.07
4% 0.07 0.07 0.07
5% 0.07 0.07 0.07
6% 0.07 0.07 0.07
7% 0.06 0.07 0.06
8% 0.06 0.07 0.06
9% 0.06 0.07 0.06
*10% 0.06 0.07 0.06
- 74 -

Collection @ chosun



<E A4> FA5ETH WEH )
Net) ZAANRE ol gstd] ZHE FAA
Q

o] T+ AEd HAHAEE o8
Disagree®] T2 &7 W54l 3] =
4=¢1 Return® Volatilityoll thale] 3]AEAY A HAtES, TE 9 EA9
A2t+1E FAIEA . AXNSERH 92 W9l Bul

2018 19 29RE 20199 12€ 31¥47HA] HEI|7ME

ANSFZEE SAH"E T4 2] ## <] Bullishet
Ag A2 Rausith, F

09:00%¥ 15:307h41 2] #ZXE o] &3t} InReturnd FAF7IE ANty 948 59
Bl 235 HI S drhdla, Volatilitys 1793F 4 o859 iFdAto|r}.
Messagest= AlAl=E <, Bullish®} Disagreer FAAIEARZ v AAGF} o)A &
AANAEZZ Yedth, InSizer Al7FEdol ZaE FH3I gola, Inl/BE Al7FEdS
AH7EE e gt 23E5 #HE gk, InVolumeS A#iFel =& He gtolth. #3
oFe] 2k Newey and West(1987)¢] TFQox}E o] &3sle] AT t3kS e, 9
T 1%, 5%, 10%914 st FAIT = ZH2; s, wx ) x5 ZOIA] TASAT. EE
3l EA oAM= AdF A aNE et
Return: Volatility: Returni Volatilitye
Intercent -0.0069***  0.0765*** _-0.0277*** (0.0725%**
p (-3.071) (50.238)  (-13.804)  (52.849)
Bullish 0.0022%** 0.0001** 0.0002 0.0002%**
(18.418) (2.319) (1.142) (2.785)
Disacree -0.0014**  -0.0042%** 0.0002 -0.0046%**
8t (-1.972) (-10.362)  (0.233)  (-11.462)
1nNo. Messages 0.0011%*** 0.0060*** -0.0012*** 0.0061%***
: g (7.319) (75.090)  (-11.125)  (87.177)
1.0209%** 1.0139%**
Market (91.661) (91.040)
InSize -0.0001 -0.0047*** 0.0006*** _-0.0047***
(-1.536)  (-113.629)  (9.150) (-118.577)
InM/B -0.0011%*%** 0.0045*** 0.0020*** 0.0044%***
(7.888) (59.072) (14.546) (57.845)
InVolume 0.0026*** 0.0030***
(42.184) (57.792)
adjR> 0.055 0.373 0.054 0.389
No. Observations 171,500 171,500 171,150 171,150
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