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A9 BAS S olsh FAMEA 3
= A7) A= A THDa et al.,
2011; Bordino et al., 2012).

QIEY A el 3 Beo] s} w7
oRelE FARe] B 5oF, FAANY,
F7}, FaH]E(Da et al, 2011; Bordino et al.,
2012; Barber and Odean, 2008; Lou, 2008;
Yuan,2008; Seasholes and Wu, 2007; Chemmanur
and Yuan, 2009; Berkman et al., 2012; Choi,
2014; Yun et al., 2008; Park and Hwang, 2012) &
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b Aol gtk o] AFEL FAAE] 44
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= Ed=(Google Trend)% 5 :GH —7"5. Al "ﬂL"] |
(stock ticker)®] AMFS Tt FApAte] #
Al &gt F7HEAAS-S AS3s3th Bordino
et al.(2012)2 ©F%(Yahoo)oll A 2] 719w 7=
o] M Fof FAAYF/IA &= vd=
AL dFdth FHddAe oW Ed=
(Naver Trend)E 53l 719W AA o] F714<]
4 AdZF 7R #AE 719 T4
Y zelE TR ATE HE AThKoo
and Kim, 2015; Chang et al., 2015).

AeUl A elolx= Fxpate] dees F
2]4=9) & (Barber and Odean, 2008; Seasholes and
Wu, 2007; Berkman et al., 2012; Choi, 2014), 5~
2} A 2} #F(Barber and Odean, 2008; Gervais et al.,
2001; Seasholes and Wu, 2007), 52]2] *338}3st7}
(Park and Hwang, 2012; Seasholes and Wu, 2007),
Z7HBerkman et al., 2012; Choi, 2014) 5= AH&-
sl THH o Z45o] gk EF FAXY
WS Fdete 8dlo] He JEHE(Barber
and Odean, 2008; Yuan, 2008; Scasholes and Wu,
2007; Engelberg and Parson, 2011; Kim et al.,
2012; Jeong et al., 2015; Yu et al., 2013)2} 7|4
9] F31H]-8-(Chemmanur and Yuan, 2009; Lou,
2008)°] BAEY Hr g ALEH AFLE =43

o} t9] <Table 1> FAk2H8] #4lS 545}
o] E AHER A7) ool

-
= 3=

(Table 1) Measure of investor attention

Measurement Publishment
Barber and Odean.(2008)
Seasholes and Wu(2007)
Stock return

Berkman et al.(2012)
Choi(2014)
Barber and Odean.(2008)
Gervais et al.(2001)
Seasholes and Wu(2007)
Park and Hwang (2012)

Trading volume

Price limit
Seasholes and Wu(2007
Indirect Berkman ct al.(2012)
measure Stock price
Choi (2014)
Barber and Odean.(2008)
Yuan(2008)
News and
headlines Engelberg and Parson(2011)
Seasholes and Wu(2007)
Kim et al.(2012)
Chemmanur and Yuan(2009)
Advertising Grullon et al.(2004)
expense
Lou(2008)
Search volume
of stock ticker Da et al.2011)
Direct

Bordino et al.(2012)
Koo and Kim(2015)
Jang et al.(2015)

measure | Search volume

of company
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52 Atk &4, A, S, A
Zo] TFALE e ouE 2ole HAoE
FTEHOR zhs FEEL Atk A F
AT el Z3he FTH = 93870l #F
A= ¥ 351,37370 o|th.

AB Y HA L o ]H(NAVER)7} Al&8h=
HolHERE=ES AME-ste] 43 stoith dlolH
EES 20073FH AHIE AlAEte £ o
<19l B HA 714 =0] FiF WES A
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3.2.1 FIHHSMr)

FIPAEA e FAAY B T BAS
B2317) 98 AHEE] & A Tt 508
A2 (Da et al., 2011; Barber and Odean, 2008;
Berkman et al., 2012; Gervais et al., 2001; Park
and Hwang, 2012) & AFoA SFEHFE ALS-
Aok FHEES A F o e F F71
vl ou|sh 1573 52U TR 73 5
2.99] FrKclose)E rol ofg)e} 2o] Qe
A,

rt, = A ] F7} W5 ¥ & = close,/close,

3.2.2 HIEA QIE{L HAMEHASVI)
YA Q] FAALY] S Blojd vt &
S S35 A3 A2 ofgj e} o] HojH
A2 Sleyl 74 F(abnormal search volume
index; ASVI, Da et al., 2011)-& AF&-3}33th

SVI,
Med(SVIL _\,.....SVI_y)

ASVI = log

—

SVIz t79] Qe AAES onjgith vlo
W EAC2RE F3¢ SVie did gy
o] obd 0ol A] 100 Ako]<] FiA AFYAN= &
Fata 919} go] 21 wsly HEE ASVIE
Aelgro gy weeh FasA HE o 5
Zre] v} 7hssith

TETE FHAWKRX)E] AEHAEE]

HA5o fF BHRE =23t 10719
o

;:_‘_]_‘_
AR 7 AT S B2 58

(Table 2) Industry sectors

Sector Count
Manufacturing 393
Construction 25
Distribution 56
Transportation 5

Finance 14
Entertainment 16

Communication, broadcasting 17
IT software 102

IT hardware 248

Service 58

3.2.4 Al7}&%¥(me)

AAFAE Y SR BAFAF) T8
F9 202 A HAe] FrE ZHT 7)Y
o stmol W} FhaEAT e AR
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FA 2] zpo]7} EA)8}7] w &l (Koo and
Kim, 2015) ¥ Aol Me Al7sdS 24w
2 ARESt] 1 AFE Alojgith A7 o
T7F 127602 8% E w7}t 7 $EE 3}
3 Jorg AA B 21 wdkdE AvkE

NS AHgSHec

32.5 A K tv)

FAARFE FAN NN vl 9] 5
FE e AZHE A ph kA R 2w

gk %E«l NEEEEE ERCE
AN mol] Abgac

3.2.6 €(month)

7} B2 A AR AEE WFE W
S Abgte] F7hAEA gloln 2y 54
2 =239k

3.2.7 FAJ2 W2 (tv_diff)
Barber and Odean(2008)> =21 Azl WH3}&FS
S BUES ZHele de A% F o
2 AFgale o) wR A e Asa ) 3l

o £ A7 logdfa 2472 3) i3}
e A TN FAAN T W e e 2
o] sl 1 aFHE FH3I}

tv_diff, =log(tv,/tv,_,)

3.2.8 QIE{L ZA B33k (svi_diff)

Da et al.2011) QTEYl A= Wsl&S
Akl FapRbe] #AE 7|HkeE 2 A
e 7 EATTE S 4SS vt Aok

86

B TN el B asEe A F o)
Vel AN e 2TABG obhel
How gojar

svi_diff, = log(svi,/svi,_,)

Th2-2] <Table 3> WHEEo| 3t 71% 54
g5 B F1 0o

(Table 3) Descriptive statistics for variables

min | mean | median| max | std
Response || 56 | 0.00 | 000 | 3.93 |008
variable
Explanatory
. ASVI | -4.62 | 0.00 0.00 4.62 040
variable
o2 15138 | 2476 | 2465 | 2988 | 1.01
(me)
log(tv) | 0.00 | 11.22 | 11.28 | 19.24 |1.94
Control |
variable 08 K N
(tv_dif) 9.51 | 0.00 0.06 | 10.24 |1.12
log
. 222 2.4 462 |1.21
(svi_dif) 0.00 8 6

2 dFdMe B4 A8l It HaAlw
H(GLS: Generalized Least Square)S AF&-3F A
Y 37 ¥ AREsHATh Aksl A
& a3k Fako] dA A AU MR =Y
olgte= 7Hgol fuiE A IAATE E&F
o7 FA37] 93 #HAASH(Ordinary Least
Square) Al AFS-E= ¥H ot} B oAt A A}
&3sh= %_41:@/\0] T7HE4

44278 A1 A
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J3t7] 3 LAl 134713 FAR(D) F Model 1 :
0 FEE A0 ARG, AAAE oy 7= Aot AASVIE BiLoglme) + fuLog(t)
a0 + B,Log (tv_diff)+ BsLog (svi_diff)
= + Bgmonthy 4 Bigmonthy, + &
X,f+e; )] . . .
(Table 4) Regression coefficients estimates for
model 1
A7M y, = iHA S5 FUIHEAES X
Variable Coeff. Est.(std. err.) T-value
ke WH, X, = idA $5o A9t = (Intercept) -0.088*** (0.003) -26.700
A7 SAPES sk dFola Fapdy ASVI 0.026*** (0.000) 73.951
52> AE SHolH Oy JAFEELE = Log(mc) 0.002 *** (0.000) 17.330
L g olg el o] A= Log(tv) 0.003*** (0.000) 38.972
Log(tv_diff) 0.015%** (0.000) 117.652
.. py;_l Log(svi_diff) 0.000*** (0.000) 3737
. . . skskok
e~ N0, i Month, 0.008*** (0.001) 10.875
pTrl e 1 Months 0.007*%* (0.001) 10.528
Monthy 0.004*** (0.001) 6.042
} N Month -0.005%** (0.001 -7.042
TE WA 52 3 B35l o oo
Months -0.006*** (0.001) -7.969
Month, 0.002*** (0.001) 3219
Months -0.007#** (0.001) -10.745
247
4, A4 Zif Montho -0.005%** (0.001) -6.604
Monthyo -0.009%** (0.001) -13.126
4.1 FIMESH QIER ZAME| 2 Month 0.006%* (0.001) 8717
=P
== Month 0.005*** (0.001) 7417
B AAHE FAR] BAUESE FohMBY TSl s e peol

<Table 4> =X E}:—‘-:E—% nE 9o
oA AEY 7~uuaJ+ —rﬂE‘i%/‘éﬁr,} #74] ] able 4>2] 3 AA S A = o9

g gk 7T ASVIE] AlF7h 9 ghs 7HA
A8t} Model 1 24 (D9 Z& S ofef ol e oo
ng 24 Hes] 9FH S AANE 1 ASVI
ok 2RSS ARste] 2ET A0
=]
n

o

R FEHS S bl B

H . i
orT = = al _ _
rs o B N ﬂf . - N W F7F 4edttal g Da et al.(2011)9]
S ol't‘ L"?Zloﬂ 0= &< 117“4 E‘]U]Eﬂ—r
o A3p7 T T AR BEEE AL
(monthi) & X33l Ht} dola = 9
— = AR .

87



Aol - HoiZl - o|FY

—

JHHSE1} QIR HME

x4

e >
o

T
Ao 1

B Ho e Exzte] BALe FrlHE
o] BAL AGERE olE 2o E TR EA

B2AS 93] Model 19l AHgS 7+
G, Ad Erldasek ASVIS] W ala)
F7kste] ASVI o} 2bld 7re] mEAHg-S
ol 12lste] Model 25 FH3I3TH

QLHE o

o
o

todo fr 2x A

Model 2 :

rt = By + B ASVI+ By Log(mce) + By Log (tv)
+ B,Log(tv_diff)+ BsLog (svi_diff)

+ Bgmonthy ;4 Bigmonthy,

+ ﬂl?dumman'ufact'u ring +et ﬂ25dumdistribution

+ ﬁ?(ﬁASV[. dumman,ufu(rturmg t-

+ 634ASV]. dumdistrr’butirm te

B AT AE FAY BAES F7PAEA
o #All oM 54 S 7IEe R st o
£ AMjEe] AbolE wE] Hepe A 2
o BEAQ BAsk 74 Agolrle] wAe Aol
= BE3s7] 8] a3 Z Y (effect coding)S
AHER HelasE nisg.

Model 298] 427 S| AAT FAFES BF
ok ZF kel A ASVI9] 7171 ASVIS]
AFFA29 2 Ak el a3 gr|Ee] A
TP Y Fo2 Uehia ol IAAFY
U] 4] (contrast)ol] Tk 24 737 (General Linear
Hypotheses Test)S &3l 53 Th <Table 5>&
B BE AFlA ASVISE F/hHEEA 7Tl
g BAE Btk d8ul Hagke] St
] F7hHEA0] 7P AA Hlkete A IT
SIW 2tgelm 7Hg A Wslshe AhgS SA

< A18]2>(communication) Ak |t}

88

(Table 5) Estimated regression slopes of ASVI in
each industry for Model 2

Variable ((D;jficei?r.r;t

ASVI + ASVI x dum IT S/W 0.045%%*(0.001)
ASVI + ASVI x dum_construction 0.038***(0.002)
ASVI + ASVI x dum_distribution 0.034***(0.001)
ASVI + ASVI x dum_transportation 0.030***(0.004)
ASVI + ASVI x dum_manufacturing 0.025***(0.000)
ASVI + ASVI x dum IT H/W 0.025***(0.000)
ASVI + ASVI x dum_entertainment 0.021***(0.003)
ASVI + ASVI x dum_fianance 0.012***(0.002)
ASVI + ASVI x dum communication  0.011***(0.002)

¥ p<.1, *: p<05, *¥**: p<01

<Table 6>& Model 29] AFFHX F ASVI
o] A2} tirHaeF ASVIY A} «l ATE
Z3etar ok AT AGS AR W&
o ASVIS] Al A ?ﬂxﬂ,] SVIe] B3
¢l 7]&7]o]al wapeke] Alg= 7 Ak ] ASVI
o} A A HE 71 19H zfol & YERATE
ASVI®] 71& 717} ol B g 4k A &4
AN ASVIZ} 74 W F7hiAE 39 ST
ofsiet.

5AE A3 ZE AT ASVIS) 7]
717} A1 AA A 2] ASVIQ] 7]8-719}F BA
Zo g {23k 2po]Z HATh IT S/W, 1A,
T AT ASVIZE WS o I A A
il vls) F7HAEAY] Skl foHew
O Z7] W&ol Qe A F77 F7hA
%/Hoﬂ u]i]&— Oﬂfﬂciﬂo] Ok,] Hleko g7 13 Ao
& & ok MR IT HW, A%, 2273,
&, SAEAE A AL ASVIZE HE w)
25t A AR FHol vls) F7AEA ] &

}ﬂ

Mool
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o] fold o2 ] &t} <Table 5> T
o x1¢] ASVI®] 71&717F &9 #k& 7HA7]
o IEYl AM e F7te] et FrhAE
JARE 1 A7t A A

PR t= Aol ddE

2

(Table 6) Regression coefficient
estimates for Model 2

Variable Coeff. Est.(std. err.)
(Intercept) -0.090***(0.003)
ASVI 0.026***(0.001)
ASVI x dum_IT S/W 0.019**%(0.001)
ASVI x dum_construction 0.012***(0.002)
ASVI x dum_distribution 0.007***(0.001)
ASVI x dum_IT H/W -0.002**(0.001)
ASVI x dum_manufacturing -0.002*(0.001)
ASVI x dum_entertainment -0.006**(0.002)
ASVI x dum_finance -0.014*%%(0.002)
ASVI x dum_communication -0.015%%%(0.002)

ASVI x dum_transportation 0.004(0.004)

¥ p<l, *: p<05, *¥**: p<01

4.3 MUY FJHEE SiAfD} OIE U
ZAlEko| T BA
Ao - [y |

Algste] A o}ﬁ Model 3& TH3t
FAMNE £=0,1,2,34 & 3183} B
FAARA =T} BT 45

o wsle BT

Model 3 :
rt, = By + BASVI _,+ ByLog(me,_,) + B3 Log(tv, )
+B,Log (tv_difft ,k) + ByLog (svi_difft ,k)

+ Bgmonth,, _ Bigmonth,,

+ B dum,, ., facturing T Bysdum
+ ﬁZGASV[tfk . dummanufaduring

+ B3y ASVIL )+ dum g gipipupion T €

distribution

k=0,1,2,3,4

<Table 7> 7} kol thall AFAH ASVIS] 7]&
712 ASVIS] AF¢ ASVISH A Tlu] iS¢
W] Ag=oke] oz vehfo] 4%
I=Z ASVIZE 71 o i 9} o] % 4
o] F7PHEALY WEE AgEE AHE 4 9l
th WA A o] A M HFS B &g
FHH 17 374 f98 &9 71718, 27
$FH 4F 37 g 59 71&71E 7HA]
E Ao Z YERY Da et al.(2011)9] AFZA7}9}
Zro] ) Z 2 A A AT ASVIY] &3 F7}
& AA] 2AH EAske s &
o] & 4= 9t} thet Da et al.(2011)° 4= ASVI
71 & $9] 333 TP AsAE Heln

—\Nr
) mﬁ

7}

47 FHE slEHAE HolY] A]ﬂo}t A} H
W ) Z2g A vk EgS 27 u
2A v ]‘JrE}‘/F_ %UrE}LHilﬁl

AgFS FAketE wiujdlHE Bole AS skt
o] AdRleE FHE 4 AtKYun et al, 2008).
A HE AR T SW, A4, 5, A
Z, 1T H/W 4F12] ASVIE] 71371% A2k 3
T3 IR R 2700l s Frojgh Fe %k:%
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(Table 7) Estimated regression slopes and

standard errors of ASVI in each industry for

Model 3 (k=0,1,2,3,4; darkness of shading
represents p-value{0.01, 005, 0.1)

Variables

ASVI + ASVI x
dum IT S/W

ASVI + ASVI x
dum_construction
ASVI + ASVI x
dum_distribution
ASVI + ASVI x
dum_manufacturing

ASVI + ASVI x
dum IT H/W

-0.006 | -0.002
(0.002) | (0.002)
0.008 |-0.008 | -0.008 | -0.005
(0.003) | (0.003) | (0.003) | (0.003)

0.000

-0.001

-0.002

ASVI + ASVI x 0.000 |-0.001 | -0.003 | -0.002
dum communication (0.003)|(0.003) | (0.003) | (0.003)
ASVI + ASVI x 0.002 |-0.004 | -0.002 | -0.005

dum_finance (0.003) {(0.003) [ (0.003) [ (0.003)

ASVI + ASVI x
dum_entertainement

ASVI + ASVI x
dum_transportation

0.009 |-0.005 | -0.002 | 0.000
(0.004) | (0.004) | 0.004) | (0.004)

0.012 | -0.006 | -0.005 | -0.001
(0.006) | (0.006) | (0.006) | (0.006)
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(Table 8) Existence of Price reversal effect

Pri '
rice Period Degree
reversal
Overall current-4
weeks later
IT S'W
More severe than
Construction Exi the market
X1st
- average
Distribution current-3 &
weeks later
Manufacturing Similar to the
IT /W market average
Communication,
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Finance Do not
: Exist
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Transportation
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Abstract

The Relationship between Internet Search
Volumes and Stock Price Changes: An Empirical
Study on KOSDAQ Market

Saemi Jeon* - Yeojin Chung** - Dongyoup Lee***

As the internet has become widespread and easy to access everywhere, it is common for people to
search information via online search engines such as Google and Naver in everyday life. Recent studies
have used online search volume of specific keyword as a measure of the internet users’ attention in order
to predict disease outbreaks such as flu and cancer, an unemployment rate, and an index of a nation’s
economic condition, and etc. For stock traders, web search is also one of major information resources to
obtain data about individual stock items. Therefore, search volume of a stock item can reflect the amount
of investors’ attention on it.

The investor attention has been regarded as a crucial factor influencing on stock price but it has been
measured by indirect proxies such as market capitalization, trading volume, advertising expense, and etc.
It has been theoretically and empirically proved that an increase of investors’ attention on a stock item
brings temporary increase of the stock price and the price recovers in the long run. Recent development
of internet environment enables to measure the investor attention directly by the internet search volume of
individual stock item, which has been used to show the attention-induced price pressure. Previous studies
focus mainly on Dow Jones and NASDAQ market in the United States.

In this paper, we investigate the relationship between the individual investors’ attention measured by
the internet search volumes and stock price changes of individual stock items in the KOSDAQ market in
Korea, where the proportion of the trades by individual investors are about 90% of the total. In addition,
we examine the difference between industries in the influence of investors’ attention on stock return. The

internet search volume of stocks were gathered from “Naver Trend” service weekly between January 2007
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and June 2015. The regression model with the error term with AR(1) covariance structure is used to analyze
the data since the weekly prices in a stock item are systematically correlated. The market capitalization,
trading volume, the increment of trading volume, and the month in which each trade occurs are included
in the model as control variables.

The fitted model shows that an abnormal increase of search volume of a stock item has a positive
influence on the stock return and the amount of the influence varies among the industry. The stock items
in IT software, construction, and distribution industries have shown to be more influenced by the
abnormally large internet search volume than the average across the industries. On the other hand, the stock
items in IT hardware, manufacturing, entertainment, finance, and communication industries are less
influenced by the abnormal search volume than the average.

In order to verify price pressure caused by investors’ attention in KOSDAQ, the stock return of the
current week is modelled using the abnormal search volume observed one to four weeks ahead. On average,
the abnormally large increment of the search volume increased the stock return of the current week and
one week later, and it decreased the stock return in two and three weeks later. There is no significant
relationship with the stock return after 4 weeks. This relationship differs among the industries. An abnormal
search volume brings particularly severe price reversal on the stocks in the IT software industry, which
are often to be targets of irrational investments by individual investors. An abnormal search volume caused
less severe price reversal on the stocks in the manufacturing and IT hardware industries than on average
across the industries. The price reversal was not observed in the communication, finance, entertainment,
and transportation industries, which are known to be influenced largely by macro-economic factors such
as oil price and currency exchange rate.

The result of this study can be utilized to construct an intelligent trading system based on the big
data gathered from web search engines, social network services, and internet communities. Particularly, the
difference of price reversal effect between industries may provide useful information to make a portfolio

and build an investment strategy.

Key Words : Internet Search Volume, Investors’ attention, Price pressure, Stock Price, KOSDAQ
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