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Stock Market reaction of disclosure of technological information
and R&D intensity

Posang Lee*

Abstract

This study analyzes the stock market reaction of disclosure of technological information using

events which are collected in the Korean stock market for the thirteen—year period between January

2002 and December 2014. We find that abnormal return on the disclosure day of full sample firms is

positive and statistically significant. However, abnormal return of high R&D intensity subsample is a

larger positive number than that of the low one. Using a longer window, it shows that low R&D

intensity negatively decreases the long term performance after the adoption of new technological

information. The empirical

guide-line for the investors.

evidence of the studying is expected to serve as a good judging
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[l. Sample & Research Methodology

1. Sample Selection
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Table 1. Sample composition
MainBoard KOSDAQ Total
sample sample sample
2002 25 (4) 27 (6) 52 (10)
2003 15 (2) 27 (4) 42 (6)
2004 11 (6) 15 (3) 26 (9)
2005 20 (8) 29 (12) 49 (20)
2006 10 (4) 21 (7) 31 (11)
2007 3 (2) 14 (4) 17 (6)
2008 5 (3) 17 (4) 22 (7)
2009 8 (1) 12 (3) 20 (4)
2010 11 (7) 6 (1) 17 (8)
2011 6 (5) 4 (1) 10 (6)
2012 3 (0) 7 (3) 10 (3)
2013 1 (0) 9 (1) 10 (1)
2014 1(1) 3 (0) 4 (1)
Total 119 (43) 191 (49) 310 (92)

The sample consists of 310 firms, which announced with
introduction technological information for the thirteen—year period
between January 2002 and December 2014.
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2. Methodology
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is the excess return of firm i

ER,.
) on day t
AR, is the mean of abnormal return over the
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Dependent variable

is the sum over the relevant

CAR,
(t1,¢2) period (from day ti to day to)

independent variable and control variables

is the R&D intensity of firm i in

I_RD,,
't year t-1 (R&D/Sales)
is firm size of firm i in year t-1
SIZE,, using the log of the sum of the
market values of the common stock.
is debt ratio of firm i in year t-1
DEBT,, by dividing the total debt by the

total assets.

is firm i's return on asset in year
ROA,, ! t-1, measured as net income
divided by total assets.

equals one if market of firm i in

MK _D.
T year t—-1 is mainboard, otherwise 0.

YEAR,, is Year dummy

[1l. Empirical Results
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Table 2. Abnormal return & Cumulative abnormal return (short term)

Panel A. Total Panel B. Mainboard Panel C. Kosdag
(N=218) (N=142)
Day
Mean Median Mean Median Mean Median
(t—value) (z—value) (t-value) (z—value) (t-value) (z—value)
0.10 -0.42 -0.04 -0.22 0.18 -0.44
AR (t= -5)
(0.30) (-1.43) (-0.09) (-1.21) (0.39) -0.90
0.20 -0.12 -0.02 -0.29 0.32 -0.09
AR (t= -4)
(0.77) (-0.11) (-0.04) (-0.54) (0.91) -0.50
0.45 0.10 0.72" 0.42 0.30 -0.27
AR (t= -8)
(1.33) (0.42) (1.71) (1.33) (0.65) -0.17
0.70 ** 0.01 0.88 ™" 0.21 0.61 -0.06
AR (t= -2)
(2.01) (0.98) (2.04) (1.14) (1.26) -0.39
1.00 ™ 0.10 ™ 0.55 0.08 1.24 " 0.10 ™
AR (t= —1)
(2.84) (2.26) (1.09) (0.89) (2.65) 2.15
0.86 ** 0.50 " 0.76 ~ 0.48 * 0.91" 0.50
AR (= 0)
(2.50) (2.19) (1.72) (1.96) (1.94) 1.31
-0.73 ™" -1.08 " -0.92 " -1.07 " -0.63 -1.08""
AR (t= +1)
(-2.24) (-3.24) (-1.94) (-2.28) (-1.45) -2.38
-0.20 -0.57 " -0.10 -0.34 -0.25 -0.76
AR (= +2)
(-0.67) (-2.13) (-0.26) (-1.37) (-0.63) -1.61
-0.15 -0.47 -0.12 -0.47 -0.17 -0.48
AR (t= +3)
(-0.54) (-1.81) (-0.30) (-1.34) (-0.45) -1.33
-0.18 -0.39 -0.31 -0.42 -0.11 -0.38
AR (t= +4)
(-0.57) (-1.56) (-0.60) (=1.47) (-0.28) -0.92
0.13 -0.22 0.39 0.00 -0.00 -0.60
AR (t= +5)
(0.45) (-0.62) (0.87) (0.25) (-0.01) -0.80
1.86 ™" 0.81 " 1.31 " 0.82™ 2.16 " 0.80 ™
CAR (-1, 0)
(3.57) (3.10) (1.95) (2.15) (3.01) 2.34
1.83 " 0.62 " 1.27 0.64° 213" 0.62"
CAR (-2, +1)
(2.73) (2.33) (1.47) (1.71) (2.31) 1.71
-1.13 -1.85 """ -1.07 -1.40 " -1.17 -1.90 ™
CAR (+1 , +9)
(-1.57) (-2.81) (-1.08) (-1.72) (-1.20) -2.21
218" 0.54 1.79 0.37 2.40 1.34
CAR (-5, +9)
(1.96) (1.02) (1.49) (0.78) (1.51) 0.75

Abnormal returns(AR) and cumulative abnormal returns (CAR) are estimated using the market adjusted
to measure the market responses, **=*, ** and = indicate the 1%, 5% and 10% significance levels,

indicate the 1%, 5% and 10% significance levels, respectively.

model in order
+++, ++ and +
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Table 3. Abnormal return & Cumulative abnormal return (short term) by R&D intensity

Panel A Panel B Panel C
R&D Intensity HIGH R&D Intensity LOW (AB)
By (N=109) (N=109) DIF-Test
Mean Median Mean Median Mean Median
(t—value) (z—value) (t-value) (z—value) (t-value) (z—value)
-0.12 -0.60 " 0.32 -0.26 -0.44 -0.34
AR (t= -5)
(-0.29) (-1.83) (0.63) (-0.30) (-0.67) (-0.87)
0.61 " 0.05 -0.21 -0.29 0.82 0.34
AR (t= -4)
(1.86) (1.08) (-0.51) (-0.91) (1.57) (1.42)
0.67 0.1 0.23 -0.16 0.44 0.27
AR (t= -3)
(1.55) (0.63) (0.44) (-0.01) (0.66) (0.52)
0.75 0.01 0.66 0.08 0.08 -0.07
AR (= —2)
(1.43) (0.41) (1.41) (0.96) (0.12) (-0.28)
1.33 ™ 0.82* 0.67 -0.19 0.66 1.01
AR (t= -1)
(2.68) (2.34) (1.35) (-0.74) (0.94) (1.04)
1.13* 0.72 " 0.59 0.34 0.54 0.38
AR (t= 0)
(2.38) (2.24) (1.19) (0.87) (0.79) (0.93)
-0.42 -0.49 " -1.04 " -1.40 " 0.62 0.91
AR (= +1)
(-0.96) (-1.76) (-2.15) (-2.76) (0.94) (0.91)
-0.77 ** -0.88 ™" 0.38 -0.47 -1.15 " -0.41 "
AR (t= +2)
(-1.99) (-2.65) (0.89) (-0.24) (-1.99) (-1.74)
-0.32 -0.77 " 0.01 -0.03 -0.32 -0.74
AR (&= +3)
(-0.80) (-2.09) (0.02) (-0.54) (-0.56) (-0.87)
-0.18 -0.26 -0.19 -0.53 0.01 0.27
AR (i= +4)
(—0.43) (-1.17) (-0.39) (-1.03) (0.02) (0.11)
0.00 -0.01 0.26 -0.53 -0.26 0.52
AR (t= +5)
(0.01) (-0.13) (0.55) (-0.69) (-0.44) (0.51)
2.46 *** 1.44 " 1267 0.01 1.20 1.45"
CAR (-1, 0)
(3.31) (3.32) (1.73) (1.01) (1.15) (1.71)
2.78 ™ 1.13 " 0.88 0.44 1.90 0.69
CAR (-2, +1)
(2.69) (2.27) (1.03) (1.05) (1.42) (0.91)
-1.69 " -1.85 " -0.58 -1.85 -1.10 0.00
CAR(H , 9
(-1.85) (-2.69) (-0.52) (-1.28) (-0.76) (0.88)
2.69 " 0.56 1.68 0.53 1.00 0.03
CAR (-5, +5)
(1.86) (1.22) (0.99) (0.20) (0.45) (0.69)

Abnormal returns(AR) and cumulative abnormal returns (CAR) are estimated using the market adjusted model in order
to measure the market responses, *=*=*, ** and * indicate the 1%, 5% and 10% significance levels, +++, ++ and +
indicate the 1%, 5% and 10% significance levels, respectively.
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Table 4. Cumulative abnormal returns (Long-term)

Mean (t-value) & Median (z-value)

Windows Panel A. Panel B. Panel C.

after the ' R&Q . R&D (A-B)

event lmtensr[y intensity DIF-Test

High(N=109) | Low(N=109)
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Cumulative abnormal returns (CAR) are estimated using
the market adjusted model in order to measure the
market responses, **=*, ** and * indicate the 1%, 5%
and 10% significance levels, +++, ++ and + indicate the
1%, 5% and 10% significance levels, respectively.
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Table 5. Regression analysis of the long term performance
of the disclosure of technological information on R&D
intensity

CAR= (3,+ B,1 _RD, ,+3,SIZE, , + B,DEBT,,
+B,ROA, ,+ B;MK_D+ Y, YEAR+c, ,

Dependent Variable: CAR(+1, +120) , CAR(+1, +250)
(1) Dependent (2) Dependent
CAR(+1, +120) CAR(+1, +250)

Coeff Coeff
(t-value) (t-value)
Constant 0.044 0.549
(0.154) (1.466)
LRD 0.079 " 0.139 "
(1.883) (2.579)
SIZE -0.018 -0.055
(-0.736) (-1.692) "
DEBT -0.070 -0.094
(-0.475) (-0.504)
ROA 0.150 0.080
(1.274) (0.518)
MK_D 0.061 0.053
(0.903) (0.607)
E YEAR Included Included
Adjusted R2 0.022 0.069

Dependent variable is the cumulative sum of the ratios of
the daily return. independent variable is I_RD (intensity of
R&D). ** and * indicate the 1%, 5% and 10%
significance levels, respectively.

L

°ol5 flstel FAIL(t=0) oF 1207 A (eF 674€)2} 250
Q1 CAR(+1, +120)

AR (e 12709) Fre] A 250 B
o ATAE Pop
=

0 ﬂ.qm RO

7 CAR(+1, +250)% 77F S50=
(LRD : intensity of R&D)9] 4% = HW<(independent
variable) 2 3h= IS AAselem 1 A7} <3 5>
o A|AE o] et EAAT CARG+1, +120)5
<GE 5>9 (DA vebd v} o] =HHSQ
S(LRD)S 3AAF F-357F 0.0798 %
Bl Qo8] CARGH1, +250)8 S4H42 BAS <F 5>
o] (2oME AR 2 0.1399] H+)o Fos A3 e
BoFa 9t} whEhA 7RI AR AT T
Apghgo] 7| E ol o Vb $7] Al frojvl g

.
=L O Z >~ [eJie) 3 =) 2~
TS v dSE g3 B 5 9l

¢}

V. Conclusions

>~
>
i)
ot
Hon
ol
o
~N
=)
Ao
2
N
Q,
=
fo
T
Lo
ox
o o

2 o

>,

£

=

29

)

i

lo,

>~

e

iin)

oxl

lo

=y
-~ hin

N

ins

lo,

Ny

o,

oX,

o 30 = oft

fro o
¥
19

o
o2
:

oy
k1
A
o

2
(
)
ol

et rlo
o, o
=)
20
at)
2
ok
9‘;
S
k=)
I
Kuf
il
X,
i
o
W
4
X0
S
o

& T

Fr
HNC

=

o

=}
ox m

M 2
1%

_o|£

2
2ES
_o|£

307

o

o,

2,
=,
=)

of wet =g Sr1Egne w9l o
3Ge AT

ol &
2002 1¥5H 20144 1
&

\\V]
o,
a3
>
of
N
w
rL
o,
==
re
N
¥ Y
rir ol
©

ot i
o NN

A
il
ofy
rta
re
-
1o
Shid
1%
1=
)
o
ofy
Il
ok
4
30,
rir
[\o}
—
oo
=
lo,

o

Ay o3 2

A, A2 7le=de 248 7199 SAL(t=0)9] 7]

Frhe )9 WS e glek FAL=0RTE) %
HE FAAEEAGD 2 A 3] FE Aol vhent
B QAT g B4, /1SRRG AT FARE 5
Fol wel FAA=0)9] Fhge] sl hehta gir.
QAL Hokert e QAT FAA=0)] 2340)

Eo] 1.13%= 1%TTAA froldt 2Aghs BT Qi)
AR, AFNE FJUE | 2 7] Tl E Wl
A AxpEA whgo]l YAl gtk CARG+1, +120)%
A A Z47F 11.36%F
17.86% = §-9)3t kS Hola gtk YAl CAR+ 1, +120)3}
CAR(+ 1, +250)& F&HEE sto] AA3 AR A &
HATR A7t JA=(L DS AAT F27F %+)9
FoE folg ARE Yehdo] 7RI ApdARl A
T FAggo] By} FstA o] FolAFE VR
o Yehb= vy FreEe] W AR Y
= A% AT F gk

el QAL ATAY FAREF 719471 9] 4

e o
o,

ft
Sy
)
)
=)
L
=
>
o3
=
o
i
2L
2L
et
=2,
~,
Ho
olo
e

2
ol
ot

f
2,
)
roh
N
N
N
il
)
ot
a2
o
fetl
o,
N
N
of
o,
e
2
i
oxl

g

N
Hi

= 10 _U ox '1)‘

N
N
olf
o,
L
i)
re
s
ko)
ox
E
e
S
_]),
L
o

w Mo pot
o fa ot
N
=
i,
Ko
o
N
i)
e
>
2
s
o
N
e

i<
Hir ot @
o 1o my

EE%
10 Mz oox mb ox ) to 2L

K
ol
ol
o of
o
oft
ol
e
)
ri.‘i
)
>
i o
N O
N
B2
o
%

2,
=

E
2
r i
2
By
8 o g
o,
2l
i

o
9

ol
_

e o o Ho ¥0 oy
to o Mg

4

N



158 Journal of The Korea Society of Computer and Information

REFERENCES

[1] Holmstrom, B., “Agency costs and innovation”, Journal
of Economic Behavior and Organization, Vol. 12, No. 3,
pp. 305-327, 1989
[2] Cho, S.P., Chung, J.Y., "The effect of R&D expenditures
on subsequent earnings", Korean Management Review,
Vol. 30, No. 1, pp. 289-313, 2001
[3] Sougiannis, T. "The accounting based valuation of
corporate R&D", The Accounting Review 69, pp. 44-68,
1994

[4] Jeong, J.G., Jo, H.J., Kwak, J.M., Bae, K.S., "R&D cost
of kosdag-listed companies and firm value", Journal of
finance and accounting information, Vol.12, No.4, pp.
57-71, 2012

[5] Koh, Y.S., Lee, J.H., Yoo, J.M., "The effect of R&D cost
employee stock option exercises and operation profit",
Journal of Taxation and Accounting, Vol. 13, No. 1, pp.

255-280, 2012

[6] Lee, D.L, Kim, M.H., "A study on the influence of R&D
expenditure on firm's growth rate", Journal of Taxation
and Accounting, Vol. 3, No. 1, pp. 5-31, 2002

[7] Kwon, H.J., Lee, H.C., "A empirical study of the venture
business' R&D expenditure on the enterprise value.
compare high-technology firms to low-technology
firms“, Tax Accounting Research, Vol. 15, No, pp.
85-101, 2004

[8] Cheong, J.S., Park, J.Y., "The impact of R&D expenses
on business value in the kosdaq firms", Journal of Industrial
and Business, Vol. 17, No. 4, pp. 1273-1289, 2004

[9] Kim, M.S., Kim, H.L.., Park, J.H., Lee, H.U., "Effects of
industry characteristics and top management team
characteristics on R&D investment: A case of US
manufacturing firms", Journal of Business Research, Vol.

21, No. 3, pp. 1-27, 2006

[10] Sin, M.S., Kim, SE,

characteristics on the relationship between R&D

"The effects of financial

investment and firm value", Journal of Technology
Innovation, Vol. 20, No.1, pp. 45-73, 2012
[11] Chan. S. H,, J. D. Martin, and J. W. Kensinger, "Corporate
research and development expenditure and share value",
Journal of Financial Economics Vol. 26, No. 2, pp.
255-276, 1990
[12] Chauvin, K. W., and M. Hirschey, "Advertising, R&D
expenditures and the market value of the firm", Financail
Management, Vol. 22, No. 4, pp. 128-140, 1993

[13]1 Yi, J and Park, D., "The stocks profit rate analysis which
uses individual , Engine, foreigner, knowledge base HTS
at the bear period. The bear wave period. The bull period.
The bull wave period", Journal of the Korea Society
of Computer and Information, Vol. 15, No. 1, pp. 207-211,
2010

[14] Chang, D., Noh, Y. and Kim, D., "The service quality
of home trading system: Its impact on customer
satisfaction and loyalty", Journal of the Korea Society
of Computer and Information, Vol. 17, No. 7, pp. 175-184,
2012

[15] Lee, P.S. and Park, J.W.,"Comprehensive review of listing
eligibility and information asymmetry", Korean Journal
of Financial Studies, Vol. 44, No. 1, pp. 157-187, 2015

[16] Lee, P.S, and Park, J.W. ‘"Information effect of

embezzlement disclosure and trading behavior by
investors types", Financial Stability Studies, Vol. 15,
No. 2, pp. 95-127, 2014

[17] Lee, P., "Understanding information asymmetry among
investors in online trading environment, "Journal of the
Korea Society of Computer and Information, Vol. 21,
No. 1, pp. 139-146, 2016

[18] Kim, C. and Kim, K., "Measuring security price

performance in event studies", Korean Journal of
Financial Studies, Vol. 20, No.1, pp. 301-327, 1997

[19] Han, B., "The measurement of unexpected earnings and
abnormal stock returns", Korean Journal of Financial
Studies, Vol. 29, No.1, pp. 183-214, 2001

Authors

Posang Lee graduated from the department of
french at Hankuk University of foreign studies
and received the M.S. and Ph.D. degree in
Administration

graduate. He is currently a Professor in the

Business from the same
Department of Finance and Tax Management
at Songwon University. He is interested in corporate
finance, investor behavior, technological innovation and

earnings quality.



