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R&D #]gol g3ttt A 519 F<2F R&D H]-&S 53 38le] R&D capitalS Al4ksk
H R&D capital& FAFOZ o] R&D capital to asset(o]s}k

t
B1E sl Bk me t1de) BAE 93l 3A sdzie] delest Baste
9] &l AT Wekx B QTN Rs

XEZEZQ FJES 1996\ 7EHE 202019 6L71A olth

(E 1) Rca 7|=EH2F

BlE= 71 5 mean median A= 71 5 mean median
1996 415 0.007 0.002 2009 1419 0.041 0.014
1997 416 0.006 0.001 2010 1399 0.044 0.015
1998 412 0.006 0.002 2011 1418 0.039 0.015
1999 400 0.007 0.002 2012 1436 0.042 0.016
2000 587 0.008 0.003 2013 1463 0.043 0.016
2001 610 0.009 0.003 2014 1464 0.047 0.018
2002 694 0.014 0.004 2015 1426 0.054 0.022
2003 826 0.020 0.005 2016 1451 0.054 0.024
2004 1013 0.028 0.008 2017 1473 0.057 0.024
2005 1178 0.038 0.011 2018 1500 0.058 0.025
2006 1243 0.037 0.012 2019 1523 0.060 0.025
2007 1318 0.037 0.013 2020 1543 0.063 0.027
2008 1355 0.037 0.013 B 1119.28 0.034 0.013
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AYATSoNAM Rea Aol dEEL w3t ofpAlof AlelA Fefrmt A
= Zlo] HuEa ot A= Rea Algeld@ddol EAs=

A gl 38917 Fe AALQINY] A5 Fastke] 2007d 7€ ~ 2009

9 6d2 A mebs &

o
ATl AA 22 71l A 19973 7€ ~ 2007

d 6Y7HA] 2897 o]d Froem FESPT, 20073d 7€ ~ 20099 69S =&

71 3L, 20093 7€ ~ 2020Q@ 6L7HA] F897] olF F3T
RcaZ 7]&° 2 High(10) ~ Low(1)2] 107}

CE 2) 7[2boi| THE Rea
2] Reagkoll weh AA)
a3

o

JTRZ=AO

FEFAS S T HY

>

L

= P
Zp]

Aol wheh 105851 FEE

S

g TG olF

o 7z TEZP QY] ¥ 2754959 B, CAPM ¢3t @ Fama and French(1993) 3891 45 ®
a3tk 235 ke Fhe A AAIRF 129] Newey and West(1987) t-FA|&Folt}, *** ** *o 747+ 1%, 5%,
10% F&olA Fog-e el
10 9 8 1 6 5 4 3 ? [ 10-1
Panel A: Full sample(1996d 7€ ~ 2020 6€)
Fxcess 0.009 0.0091 -0.0023 0.0106 0.0086 0.0051 0.0033 0.0035 0.0015 0.0018 0.0038
¢ (149) (1.49) (-047) (1750 (158) (0.92) (0.65) (0.68) (0.25) (0.30) (0.73)
return N
CAPM 0.0061 0.0064 -0.0046 0.0075 0.0057 0.0023 0.0008 0.0009 -0.0019 -0.0011 0.0038
(1.77)  (1.21) (-1.33) (2.68) (2.28) (0.83) (0.35) (0.39) (-0.60) (-0.47) (0.87)
FF3F 0.0067 0.0109 -0.0044 0.0071 0.0065 0.0016 -0.0024 -0.0009 -0.0027 -0.0039 0.0071
) (154) (1.89) (-1.09) (249) (257) (048) (-0.81) (-0.39) (-0.85) (-1.59) (1.60)
Alpha * ek sk
Panel B: Before crisis 19961d 7€ ~ 2007d 6¥
B 0.0077 0.016 -0.0095 0.0187 0.0185 0.0114 0.0102 0.0106 0.0091 0.0067 -0.0042
xce
067 (135) (-102) (160) (176) (L14) (L06) (L14) (075 (0.62) (-050)
return «
CAPM 0001 001 -0.0148 00118 0.0122 0.0056 0.005 0.0052 0.0014 0.0006 -0.0049
(0.18) (0.95) (-289) (241) (291) (151) (1.13) (1.48) (0.26) (0.14) (-0.76)
Alpha ok ok ok
FFIF 0.0001 0.0186 -0.0148 0.0104 0.0131 0.0045 -0.0007 0.0026 -0.0002 -0.0044 -0.0009
Aloh (0.01) (1.77) (-2.38) (1.92) (3.20) (098) (-0.11) (0.80) (-0.04) (-0.93) (-0.14)
pha .
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Panel C: Post crisis 20093 7€ ~ 20209 6¥
0.0106 0.0045 0.0059 0.0037 0.0011 0.0011 -0.0008 0.0006 -0.0032 -0.0012 0.0101

E

rxiefs (187) (099 (140) (079) (025 (023) (-0.19) (0.12) (-070) (-0.24) (1.63)

elurn =

CAPM 0.0092 0.0034 0.0049 0.0024 -0.0002 -0.0004 -0.0022 -0.0008 -0.0045 -0.0027 0.0102
(228) (0.95) (1.44) (0.86) (-0.08) (-0.11) (-1.16) (-0.22) (-1.32) (-1.29) (1.84)

Alpha N

PRI 0.0111 0.0036 0.0049 0.0034 0.0006 -0.0011 -0.0026 -0.0014 -0.0056 -0.0036 0.0131
274 (099 (176) (149) (028) (-026) (-1.44) (-040) (-1.74) (-1.70) (2.30)

Alpha EEES ® ® * ok

{&E 2>+ Rca #tell ozt HE4 E%Eloo ga:biy &
9 Fama and French(1993)¢] 3£2¢I(0]3} FF3F) &3= vlehdt} Pan
AA T2 AAE YeRdT 3R HAA FHA 10-1 ZEEZ 9 €3
AELS 0.38%(t-FAH = 0.73)°]H, FF3F ¢3= 0.71%t-FAF = 1.600= &=
oJ&tA] ¥t} Panel Be FEo|A 9 F897] oY s HAFH T
Axe €Hd FYEL -042%t-FAF = -0.50), FF3F ¢3d= -0.09%(t-FA
012 25 fFofatA @AY, 5o FqES UEhit W 58917] o] %2
£l Panel ColM e €8 235YES 1L01%(E-FAHF = 1.63)°]H, CAPM <3}
= 1L02%(t-FAH = 1.84), FF3F &3t= 1.31%t-F5AZF = 2302 FAZHCE {2
S HRAth

ol e A= FFAA A 148719 AlAo| AN £ RS BAS W
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#AI7F KOSDAQ Aol Al o % F85HA
T Rea Ao 3
g 4 Atk ol E A J

KOSDAQ A7 4714 sid® F&ste] xEZE e 9

(E 3) KOSPI A|Z2t KOSDAQ AIEGIAMS| Rea ZEEZZ|2
9] #+= KOSPI A%t KOSDAQ /\]XL Z¥zy F2)9] Reagroll el Aa) BRF4S FE3 & HH &=
Aol we} 1055y TEZYLE FATY 4 TEZ Q9 Fama and French(1993) 389 ¢u=
Bigith 235 ko] e X]‘?i/‘lXP 129] Newey and West(1987) t-FAlsFo|T. ***, ** *2 Z}7k 1%,
5%, 10% &4 Fo e Jerlsdch

10 9 8 7 6 5 4 3 2 1 10-1

Panel A: Full sample(1996d 7€ ~ 2020 6¥)

KOSPI 0.0107 0.0012 0.0012 0.0014 0.0025 -0.0015 0.0005 -0.0051 -0.0006 -0.0011 0.0094
(3.11) (0.55) (058) (0.45) (0.89) (-0.66) (0.16) (-1.98) (-0.18) (-0.45) (2.05)
ek 3 ek

KOSDAQ 0.0128 0.0023 0.0016 0.0054 0.0043 -0.0002 -0.0016 -0.0017 -0.001 -0.0023 0.0127
(3.82) (0.80) (0.65) (222) (227) (-0.06) (-0.93) (-0.66) (-0.32) (-1.02) (2.81)

Diff -0.0046 -0.0042 -0.0022 -0.0059 -0.0046 -0.0042 -0.0014 -0.006 -0.0027 -0.0018 -0.0059
(-349) (-1.70) (-1.05) (-2.71) (-2.03) (-1.55) (-049) (-2.08) (-1.70) (-1.99) (-3.82)
sk * sk sk sksk * sk skeskesk

Panel B: Before crisis 19961d 7€ ~ 20073 6¥
KOSPI -0.0003 0.0176 -0.0105 0.0139 0.0087 0.007 0.0044 -0.004 0.0052 -0.005 -0.0007

(-0.04) (1.75) (-1.84) (2.10) (1.86) (1.66) (0.97) (-0.89) (0.87) (-1.06) (-0.10)

& & ek & &
KOSDAQ -0.001 0.0179 -0.0143 0.0115 0.0128 0.0043 0.0015 -0.003 0.004 -0.0054 -0.001
(-0.13) (L79) (-2.49) (1.89) (3.00) (0.93) (0.29) (-0.72) (0.68) (-1.21) (-0.15)

Diff -0.0049 -0.0025 -0.0016 -0.0018 -0.0083 -0.0024 -0.0022 -0.0025 -0.0051 -0.0035 -0.0061
(-381) (-1.39) (-091) (-0.74) (-3.61) (-0.78) (-0.57) (-0.85) (-3.36) (-3.02) (-3.09)
sk sk sk ok ki

Panel C: Post crisis 2009 7€ ~ 2020 6€

KOSPI ~ 0.0093 0.0013 0.002 -0.0043 0.0012 -0.0064 -0.0023 -0.0094 -0.0053 -0.0023 0.0099
(247) (054) (081) (-151) (0.34) (-3.36) (-0.55) (-2.79) (-1.83) (-0.83) (1.76)
KOSDAQ 0.012 0.0042 0.0047 0.0041 0.0002 -0.0019 -0.003 -0.0022 -0.0063 -0.0041 0.0145
(298) (1.16) (175) (1.81) (0.11) (-048) (-1.69) (-0.64) (-1.98) (-1.90) (2.52)

Diff -0.0045 -0.0051 -0.0034 -0.0105 -0.0021 -0.0053 -0.001 -0.0096 -0.0001 -0.0003 -0.0053
(-2.29) (-1.14) (-1.04) (-3.65) (-0.57) (-1.18) (-0.25) (-1.99) (-0.03) (-0.23) (-2.94)
sksk sk sksk skesfesk




<E 32 Hd At ¥d BE Ay Rw KOSPI A3 KOSDAQ A1 &% Rca
4 ATk AR F897] o) %
10-1 ZEZg 29
4 0.99%(t-BAF 1.7D)=
KOSPI A| 73 KOSDAQ A& A1e] Rca A|AFo|aFa el 40182
d3t= -0.08%(tFEAH = -2.9)2 FogS B
AT T HdHow
Aol AsA Uetgas & Utk =
£ =77k 29 yeidus AddydTek

Aol gE el EAEA e
= KOSDAQ AlFelA=
KOSPI Aol A=

PN
oF 2=

e 7T =3 10-1 ZEEE S
ol Zt}) o]#3 A= Rca A& oA}
H| 52?1 KOSDAQ Al7gellA 1 &

TR0l we Aol gEae zu4el

Zo], Rca AAolddde=z Ush

KOSDAQ Al7&llM H% =t

/\]—O] E_‘lo T

R&D Capital to Asset AlZo]A&A 217
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CE 4) SHAIEOIM| High tech 71 T &7
Chan(2001)2| High tech && &7/ SIMEZMAER SEF

Computer programming, software & services 62

Drugs & pharmaceuticals, 21

Computers & office equipment, 26

Measuring instruments 27

Electrical equipment excluding computers 28, 35

Communications, 58, 59, 60, 61, 63
Transportation equipment 30, 31

R&D H]-g-o] w2} ofefe] Mgl mA= Y& High tech 4AFdolA Astdty

(Amir et al., 2007). X3} Dugi et al. (2013)o] w=
T Aol Aol Al dUehde Hagit 4

TolAe] High Tech 71¢] £/E FIXFIYEFE] FERE
JEFE 7)E “HE, B8 E 7]E A

High Tech 7o &

Asfoltt. =,

FHHoR TSR,

B AFodAe dF=uE
27 o P 70, 71, 72, 73 TEF| sdFsE 719S Hi
ol HigOoR B AgolA AMEE Rea AEoldddo]
High tech 7]99=} non-high tech 7] gellA oWt zfo]E Hol=A] A £}
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(E 5 High tech2t non-High tech 7|2 Rca ZEZZ|2
o] ®+ High tech 7193} non-High tech 71& F&3te], 42| Rcagkol wheh A BRFAS
g F AE &Ad " 1058 st ZEEFELE TAYTE 4 XEEZ# Q9 Fama and
French(1993) 3881 435 Biugth B35 ] 32 XAAIAF 129] Newey and West(1987) t-FA o]
o}, wwx kxR0 Zk7b 1%, 5%, 10% FEAA £33 e

10 9 8 1 6 5 4 3 2 1 10-1
Panel A: Full sample(1996'3 7¢ ~ 20203 6€¥)
High 0.0335 -0.0028 0.0219 -0.0048 -0.0  0.017 0.0157 0.0055 -0.0056 0.0163 0.014
tech (1.63) (-0.37) (2.22) (-0.96) (-0.00) (1.61) (1.46) (0.96) (-0.44) (251) (054)

ek ok

Non- 0.0149 0.0009 0.0236 0.0125 0.0125 -0.0059 -0.0028 0.0072 0.0026 0.0078 0.0039

High (1.63) (014) (241) (158) (1.36) (-1.67) (-0.41) (1.68)* (0.56) (2.06) (0.49)
0.0075 0.0076 -0.0062 0.0004 -0.0055 0.0013 0.0022 0.0057 0.0054 0.0034 0.0007
(1.35) (0.79) (-1.17) (0.07) (-1.08) (0.26) (0.51) (0.96) (1.06) (0.71) (0.10)

Panel B: Before crisis 19963 7€ ~ 20073 69

0.0133 0.0132 -0.0125 0.0073 0.0032 0.013 0.0052 0.0119 0.0039 0.0042 0.0038

(1.90) (1.08) (-2.61) (0.87) (052) (159) (1.08) (1.91) (050) (0.87) (0.57)

Diff

High
tech

Non- -0.006 0.0026 -0.0074 -0.0004 0.0105 0.0018 -0.0058 -0.0055 -0.0057 -0.0151 0.0037
High (-1.25) (0.38) (-0.95) (-0.07) (1.85) (0.28) (-1.13) (-0.75) (-0.69) (-2.05) (0.55)
tech * o

0.0136  0.0053 -0.0112 0.0028 -0.0126 0.0062 0.0063 0.0118 0.0043 0.0145 -0.0063
Diff (1.95) (030) (-1.62) (0.24) (-1.36) (0.65) (1.0!) (1.03) (045) (1.75) (-0.65)

%k *

Panel C: Post crisis 2009d 7¥ ~ 20203 6¥
High 0.0097 0.0113 -0.0003 0.0014 0.0085 0.0027 -0.0052 -0.005 -0.0008 -0.0051 0.0131
1g

tech (295) (331 (-007) (048) (1.78) (0.81) (-1.59) (-1.23) (-0.22) (-142) (2.49)

Non- 0.0093 0.0021 0.0095 -0.0034 0.0004 0.001 -0.0034 -0.0068 -0.0076 -0.0024 0.01
High (248) (061) (230) (-170) (0.11) (0.30) (-1.03) (-2.82) (-2.74) (-0.88) (2.24)
tech sk sk * sksfesk sksfesk sksk

-0.002 0.0066 -0.006 -0.0013 -0.0001 -0.0037 -0.0039 0.0003 0.0066 -0.0066 0.003
Diff (-0.31) (1.16) (-0.99) (-0.35) (-0.02) (-0.73) (-0.75) (0.07) (1.7848) (-1.75) (0.38)

M2 < 5>l A High tech 719E
Bo] F8§97] o]d HEIHE 10W ZTEZY
7F o #E JHEAAITE fYEHA] Ees &
3

1.31%(t-FAZF = 249= FAH S

u
Jo
o
=
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R&D Capital to Asset Ao Ad AAE

73-%, High tech 7]dell 10¥ ZEZg|e9} 1 XEEZE L *folo] Fogo] 2
e & 7 Atk w4 Panel Co] 89171 o]F ol High tech 719 ¥9b= €
00 %t-SAH = 2492 FAZCE Fo3 oo e Jehdth o= Rca A1F
ol ddde]l 58971 olF, High tech 71993} non-High tech 719 EFolA YelY
91-¢<S vERATE non-High tech 71l ®l&l, High tech 71¢d¢] Rca Al&olit

A7t B8 A YelUAT, O 2ol 0.30%t-5AF = 0.38)2 A4

=

ol#gt AFE FTHAMEH, 58917 olF FEoIA Rea Aol daddel Falst
Ui &S BAETE ol 28917 olF, 7I9E9 R&D Tt g
A AT Aol s ALR AT I, 0131??} A7go) @ ol
y/}z,:g}%g] A7)= KOSPI AJARTE AAZFE&A0] e KOSDAQ A& ol Al

| A% AsHA et Aok =%, 589 1 o]% Yehte Aol
High tech 7193} non-High tech 719 =5ollA EFE3kA Uehda ok
=71+ High tech 714e] HS FA UelUAT, SAHSZ FoshA]

X

Rl
Moo ¢
e orr &

8

Alo

>
ox
K
o
rﬁL

ox
o

¢

k%
4y
2 rlo
o

82 P
v}

2. R&D capitalZt Mispricing

Fama(1970)o 93l A& o] §82Y w] A7 ZAS} e ARE Fylo 24
WG] el A0 ARE o] &3 AYAY ZEZFLE olde dS F 9
ook gt} R&D M-8 HHE A|o] g3 d-S Mispricing 7HE = AWtz sk
ATE°] g EASE EHSE Lev et al.(2005), Penman and Zhang(2002)
R&D ®-gol vk B2 Ql 34 A7l FAAEAA =9 ARE AFstaL o
2 QlI3te] R&D HI&-9] AEH #AAR AFolddde] vehdrty F4dch 54
AEL 7199 R&D Hgo] Z4ad W BriweldS FAHrietA Hi 7Y
R&D Hl-&o] 7+ wf Brieolds F4aBrisiAl drs Zolth ®bd, R&D H
8ol Eokzl 7IgEL 71977 #HAaHTEE JheAdel A, dideR v
HrolES dethe slolth olEdh A o] B AFx] thRe R&D HoF
o 93] veh= Ao ddd =3 Mispricing 7120l 9% AW JHsdA A3
th & Ao Read W3 AEE D39t WdEe] Rea WstE(dRca) e 4
o },

b B

o
e

ol
il

A
asi

M
ok
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AAAAAT A4348 A1Z (2021. 2)

(I 6) Rcatztzknt Reaol 5x5 ZEEZ|2
o] & F29 Rca#t¥ Rca ¥W3lEHdRca)ol @} 5X5 ZEZE a LE FHsY, 4 TEEZF L9
Fama and French(1993) 3221 ¢9E Ryt &3 ko] e 2AAAF 122] Newey and West(1987)
t-SAFo|th TE 7|7FE 2009 7ERE 202010 6L7kR ot} *E Rk xo ZAZ: 1%, 5%, 10% =0l
Al frods YERIATE

Rca 5 (High) Rea 4 Rea 3 Rea 2 Rca 1 (Low) Rca 5-Rca 1
dRca 5 0.0109 0.0009 0.0008 0.0052 -0.0057 0.0149
(High) (2.29)** (0.194) (0.17) (0.84) (-1.45) (2.79)%**
dRca 4 0.0091 0.0072 0.0025 0.0023 -0.0103 0.0177
(1.68)* (1.76)* (0.53) (0.57) (-3.03)*** (2.29)**
dRca 3 0.0076 0.0052 -0.0035 -0.0075 -0.0066 0.0125
(1.78)* (1.49) (-1.17) (-2.30)** (-2.16)** (2.14)**
dRca 2 -0.0049 0.0054 -0.0016 0.0006 -0.0025 -0.004
(-1.14) (0.98) (-0.45) (0.11) (-0.55) (-0.65)
dRca 1 0.0011 0.0013 -0.0 -0.0043 -0.0025 0.0019
(Low) (0.27) (0.24) (-0.01) (-0.69) (-0.75) (0.37)
5-1 0.0081 -0.002 -0.0008 0.0078 -0.0049 0.0113
(1.36) (-0.29) (-0.14) (0.78) (-1.17) (1.84)*

<& 6014 dRca 5= A% thH] Rcar} wslegko] 7p & E9oln dRca 1S
S tjH] Rca W3}&Fo] 71 v #4915 YeRAT Mispricing 71Hd o] SR =
3= Rea W37 2 714(dRca 5)°] Rca H3rt 22 71d(dRca Dol H]3|
z3}=olo] Zropd Aol sA|YF 4] A¥} Rca WS 2 71%4(dRca 5Y
TJr’“"‘O] AA = &S HRlth Rca ®slEgo] 7H & XEZE Q9 71
Z7]29] Rcag 7|Hto 2 dl+= Ay TEZQ Rca 5 -Rca D) <
ztol(dRca 5 - dRca DE (e, DID)E AHEHA LI3%tFAZ = 1.8H= &
o 593 £ ES HoFr) o]= Mispricing 7H2 3 W& Rca W3lgo] & 7]
dolA Reca Aot dol Bs A vehtal s HAFETh
Mispricing2 zFejA# o] 7137} SAgel= Estal a] A AIrale= <l
& FAAREC] oldE Al AR Tk FAwkg(underreaction)str] w&oltth. whe}
Al 2] A f13 ol Rea Aol ddda owdt #AE 7HA=A A9t 883
ol Ao A& Mispricinge] A1&8A] =42 Zolth 18y Al mpEe 21 A g
o] vl g3 9L IA wWEolA ZEH Mispricinge] 42 4 dtKShleifer and
Vishny, 1997). THeF Rca AlAol/d@ do] Mispricingell 23 ZAxjebd, Jx 234
4 F gAY Agre] S45F 2Ho] S FofsiA #EE Zloltk B AT
ol A= A A acle] tE&Hs-EMN, A= Bhushan, 19943 7199 1+

A A rzi
o MU orlo du ol L rr
Pﬁl B PN &

(<]

(<]
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R&D Capital to Asset Ao Ad AAE

-5 d(Schleifer and Vishny, 1997), 719¢] ¥lf-&/d(Amihu, 2002) 183 dF5

o] W54 (Zhang, 2000 F4Ho 2 Ao olyd A4S fsliA 27 =

gl FEF¥a(two-way sorting variables)E ©]-83F =¥ &-F(independent sorting)}:
= F& B F(dependent sorting)oll 93 XEZZQ FAo| AHAZSTHoEF 9,

E

m}m i

2018). WA zpejA e ALl thEHF

1, 7 AejAY EESHS

(two-way dependent sorting) 5 X 5 LEZTQ

(E# T Rea AIK*OIA@“"

o] E& F2]9] Rcazgtd zelAZa<d =2
French(1993) 3821 ¢9& ®Bugith &% Obl o=
FEE 7172 2009 79RE 2020 6L7EA| o]ty FEE FE R0 747y 1%, 5%, 10%

2 7blo g 57)9] TEZZSE A}

Sl Al Rca #S Eaf 5719
25 FASA.

I EX

o= =

t 'F"HEH Xjeteeol
= X 5 XEZZE

o8 At

TA3}e] Fama and

A AN x} 122] Newey and West(1987) t-5A #olt}.

ZzolM folFe

UheR 2k,
Rca 5 (High) Rea 4 Rea 3 Rea 2 Rca 1 (Low) Rca 5-Rca |
Panel A: A#U=
5 0.0103 0.0075 0.0078 -0.0005 0.0023 0.0064
(High) (1.88)* (1.49) (1.98)** (-0.18) (0.64) (1.03)
A 0.0053 0.0047 0.003 -0.0016 -0.0032 0.0068
(1.61) (1.43) (0.81) (-0.43) (-0.98) (1.92)*
5 0.0128 0.0054 0.0056 -0.0026 -0.0036 0.0147
(3.81)%** (1.58) (1.56) (-0.86) (-0.98) (3.84)%**
5 0.0061 0.006 -0.0001 -0.0041 -0.0037 0.0082
(1.65)* (1.64) (-0.02) (-1.19) (-1.04) (1.602)
1 0.0088 0.004 0.0002 -0.0027 -0.0045 0.0116
(Low) (2.43)** (1.73)* (0.10) (-2.07)** (-1.70)* (1.97)**
51 -0.0001 0.0019 0.0059 0.0005 0.0051 -0.0068
(-0.01) (0.45) (1.34) (0.14) (1.34) (-0.98)
Panel B: Z5¥%FA4
5 0.0026 0.0099 0.0046 -0.0126 -0.0012 0.0022
(High) (0.47) (157) (0.52) (-2.10)** (-0.14) (0.24)
A 0.0083 0.0019 0.0032 -0.0076 -0.0037 0.0103
(1.79)* (0.40) (0.42) (-1.61) (-0.89) (1.61)
5 0.0098 0.0119 -0.0017 -0.0023 -0.0033 0.0114
(2.87)%** (2.70) % (-0.37) (-0.42) (-0.81) (2.34)%*
5 0.0038 0.0042 -0.0022 -0.0058 -0.0031 0.0053
(1.28) (1.18) (-0.66) (-1.82)* (-0.72) (0.95)
1 0.0078 -0.0042 -0.0007 -0.0027 -0.0057 0.0118
(Low) (2.01)** (-1.74)* (-0.35) (-0.62) (-1.71)* (1.91)*
51 -0.0068 0.0125 0.0037 -0.0116 0.0028 -0.0113
(-0.94) (1.87)* (0.40) (-1.59) (0.30) (-1.10)

13



AAAAAT A4348 A1Z (2021. 2)

Panel C: H]f5A4

5 0.0139 0.0013 0.0018 -0.0031 -0.0027 0.0149
(High) (2.86)%** (0.34) (0.47) (-0.91) (-0.71) (3.08)***
A 0.0095 0.0028 0.003 0.0019 -0.0074 0.0153
(2.27)%* (0.72) (0.71) (0.59) (-2.18)** (3.74)%**
5 0.0058 -0.001 -0.0015 0.0009 -0.0068 0.0109
(1.60) (-0.38) (-0.44) (0.25) (-2.10)** (2.33)**
5 0.0026 0.0001 -0.0001 0.0019 -0.002 0.003
(0.47) (0.02) (-0.04) (0.43) (-0.91) (0.53)
1 0.0102 0.0039 -0.0014 -0.0066 -0.0038 0.0123
(Low) (2.39)** (1.16) (-0.49) (-2.59)*** (-1.30) (1.96)*
51 0.0015 -0.0058 -0.0003 0.0016 -0.0017 0.0016
(0.21) (-0.98) (-0.05) (0.32) (-0.46) (0.22)
Panel D: @33 &9 WEA
5 0.0043 -0.0028 0.0057 -0.0039 -0.0092 0.0119
(High) (0.89) (-0.45) (1.16) (-0.71) (-1.71)* (1.60)
A 0.014 0.0094 -0.0025 -0.0085 -0.0021 0.0144
(2.57)%* (2.22)** (-0.44) (-1.39) (-0.57) (2.24)**
3 0.0054 0.0041 -0.0018 -0.0058 -0.0066 0.0104
(1.08) (1.16) (-0.57) (-1.61) (-1.37) (1.40)
5 0.0006 0.0123 0.0033 -0.0036 -0.0129 0.0118
(0.14) (2.41)** (0.96) (-1.19) (=3.77)%** (2.00)**
1 0.0093 -0.0054 -0.0005 -0.0026 -0.0028 0.0104
(Low) (2.10)%** (-2.10)** (-0.17) (-0.82) (-0.86) (1.86)*
5 -0.0066 0.0009 0.0046 -0.003 -0.0081 -0.0002
(-1.00) (0.14) (0.97) (-0.44) (-1.58) (-0.03)

RFeF Rea Aol /d@didel ateiARAIR Y] Y& E=rtd A=A e =7
7t ARFE 2Bl U AAok Ttk mEkM Ak A AR o] 2 w o] Rea
Aol gl 2aedE A717F A Aotk AANAGRL Adtigol A&
S, AfHEA FEE, NS L F5E, FFEE HEA F5E A
At A= 7evl&s o] @A) wWiEol AARAR 2]l w2
(high) o2 ZEZHLE FASH] 28 Ahged ()9 #s ¥ U =

|

¢

t

X

<E Do A}E WA F)ARAGe] F7b) Wt Rea Al G
el gl AT o] UehiA gtk Adigel Y e TEZees
71 Be XEZPZ L9 Rcags 7Hto g = AAY LEEZT L (Rcab - Rcal)
FolE9] Ao]lHigh - Low)E (e, DID) ¥ E A, -0.68%t5AZF = -0.99=

14



R&D Capital to Asset Ao Ad AAE

_L4

of3tA] @tk ERE, AFHEAT HIREA, I8a dEsEe] MEd XTEZIL
9] RcaZ 7|¥to g 3l zolAy TEZE QL 989 ols AHE Ans =
A3ttt 42 -L13%EEAZF = -1.1003 0.16%tEA=F = 0.22), 18] -0.02%(t=EA
2 = -0.03% FYstA &S mH5S Btk o|2jd AF}E Rca Aol AE Aol
Aol AjE Qdhol o7k 7H4 HlEEA Zlolgk= Mispricing 7Hd <
Hhakeio},

)

3. R&D capitalt <& HAH

o2+ 7199 Reazt /1 719 @HolA 71 FAEHR ows dAE
AYEA 4w Btk Xu and Zhang(2004)3} Duqgi et al. (2015)& "o wet ol
2]3} o] Fama and macbeth(1973)9] 29HA] AT 3784 S Algict

T =N N Market B, +M\SMB, ,+\HML, ,+M\In(ME), ,+\In(BM), ,+\.Rea, ,+e;, . ,(3)
A AdA InMV)E A¥ 2 BE5FY A7EAS Ad=2IE FHsdTh InBM)
AdE & BHEFo AR7EAo gk dded BEFo AIR7EA] Hl g Ad=
2 3 golnd, Weks 37 60714 tolHR A4&3 A% vets ojrat. %
SHTE t+17]19 FolEolth 7 AR A olwatd I A GRS sk
Newey and West(1987)2] W& A3 ZFAE AM83te SAATY FY4<
Rk ine )

rr

[

(I 8) Fama-Macbeth =|7|244- Rcali|l LSt $=2I&
o] F= MEVIHY] FIES %Q—t‘&—ri star, ME71he] EAuraS AHASsE 3te] Fama and
MacBeth(1973)9] e SAEAE 2AANT AIAE AASEL Utk ZE ko] g XAAA 129
Newey and West(1987) t-%A|2ko|t}. ***, *x R Z¥7F 1%, 5%, 10% Tl frolghe JERITH

Reg (1) Reg (2) Reg (3) Reg (4) Reg (5)
et 0.0057 0.0059 00197 0.0072 0.0206
P (1.3052) (1.3868) (26796)%%  (17858)*  (2.7967)%"
0,003 00022 0,002 00014
Market bet
arker e (-0.9136) (-0.6657) (1.4843) (-0.4206)
-0.0003 -0.0003
M
SMB (-0.1375) (-04787)

15



AAAAAT A4348 A1Z (2021. 2)

-0.0018 -0.0004
HIML
(-0.7362) (-0.1836)
00022 00022
Ln(MV g
a(MV) (-2.71) %+ (-2.66)***
- 00003 00003
" (1.6499) (1.8214)*
. 00405 00412 00381 00408 00389
a QITA5)™* (21924 (20633)%*  (22176)F  (2.1482)"F
R-square 00165 00259 00481 00541 00758

A4 LnMV)+= Reg3)3 Reg®olA 25 ot 59 a5 Yepdth ol 714
TE F24 £9E2 29 AV S yepdTh ¥ LnBM)-2 Reg)ollA &=
oFol gho ZFA AN folskA] ko, Reg®olAE= oFgl Fo4de 7HAE AL &
F At B Ao AR A sH= Rca 45, Reg() ~ Regh) oA ko]
HOE Fo3e HojFrh ol AR 71 Reart e &l 4o #A=Z
< HAE Ae AT F ok
o2 R&D AR 719e] vs B2 AFS 2HsteA A 7|99

o R&D BEFES YWHOE U B APL LT, ol £oE WEA W
o =)

Zhang(200)E #a3te] ofel] 213} o] Fama and macbeth(1973) 3] #&#4S Al
gt 7199 Reart ol&9 & A AAX] A7 AV A=A v

Oi o1 =N N Market B, +N\SMB, +NHML, , +\In(ME), ,+X\In(BM), ,+ X, Bea, , +e, . ,(4)

flo

F4e F AP 2E F71 HolHE o]&sty] 1270d EFHA=E AT 9
Aol InMBE)= dd & e AZtEde AdzTE st nBM+ dd
@ HEF ZAEIEAC tE AdD HEFY ART7EA] Hlgol AdEIR F
g grolH, wieks #A 60712 HlolH = AHEd A HEE on|dt. SEHHST

b1

E 1719 F= YFoltt. Z IAERHCME o]EAAI A|FES s
Newey and West(1987)2] W& 83 ZFAE AH83o SAAT FI4<

A7
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o] s 7W71ge)

(& 9) Fama-Macbeth

% J9e FHusE

R&D Capital to Asset AlZo]A34 AAE

5| H=2M- Reaoll CHEH
sta, MEZ|Hel B89

Z 3} Fama

and MacBeth(1973)2] 3dtd 3)AEA S 2AAE ARS AAEtaL Yot =2 °
Newey and West(1987) t-FA|ZFo|c}. ***, ** *o 747} 1%, 5%, 10% ol Al %ﬁl‘n‘% \,].15}14]041:}
Reg (1) Reg (2) Reg (3) Reg (4) Reg (5)
A 0.0059 0.0064 0.0192 0.0083 0,019
Hiereep (1.2717) (15183) (25926)% (20431 (2.7245)%*
-0.0042 -0,0030 -0.0024 ~0.0015
Market beta (-0.8995) (-0.6484) (-04910) (-03071)
00027 00022
SMB (0.6059) (05142)
-0.0060 ~0.0049
AML (-15908) (-1.2082)
0,020 ~0.0018
La(MV) (-2.43)%* (2.3003)**
00001 0.0001
Ln(BM) (0.7384) (0.8804)
. 00439 00468 00448 00406 00391
c (23560)%% (25100 (24264 (22800 (2.2192)**
R-square 00160 00362 0.0599 00977 01195
®A LnMV)}& 25 Reg D3} Reg G)oI4 AFE FAHOE fold 29
we A ok slde) FEA Ae4E f@et AL ouad. w
LnBM)S] 7%, F3g AT Ho|x o T FHT EA5A] %=t} Rcagl
745, Reg(l) ~ Reg(®) BFo|A 73 oS 2t o AFE RoFET o=
D gl kea 72 U, 3 /19 Aide we -orlf@.% g5t
S-S HAET o) AFHE <F 89 A4 34 AHH ca’l & 71Y
d+E v 7t FYE°] =olAAT, 7199 71 " B‘ﬁ} 0= AL 9
Hgt, ol RED Aol RHAH O ) A AUHLE e AT wE
A5 ol@ ¥ sk R E H& FYELS 4A Fva & F Aot uet
A gyt el Reca Aol g2 BREZ A AP 7|02 213k Aol

FAo| g AR Ayt Aad = Aok

Xu and Zhang(ZOOS)h Rcag} 7|t &3 #AE olsisty] Hsl, Rcadl W&
53l Fama-French 3 =29 A «dze] AA7E 45
—?%‘3}93\5}. THY Rcaol #HAE o] vIAAHolgH, F AP
vg g mE B9 offrt itk FASdh wekA
Xu and Zhang(2003)«l W Zo] Reca A7)0 @} £/d 5Y7ts LEETL

oYz} R&D
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o] Fama and French(1993)¢] 3 Factor 2d#¢] #A =S

ol =
TEaE

ZEZEQ FUES AAE IARAEIY FAT AHgEe] BT
A

< GRS F-testE o]83ld 353K Gibbons et al. 1989).

o] ¥= Rca XEZH QL <

s Xﬂ/‘]o}'—l— »\/\E]' i \l"/] %}1\'

2¥2y 1%, 5%, 10% <+

{E 10y Factor loading and GRS test

9] E°) i3+ Fama-French 3 factor =29] ®|e} A<=
A AAZF 129] Newey and West(1987) t-FA|&Folt), *** ** *o
ZoA FoES YERIATH

A,

=3k Rca

Oolgh= #AF7}

9} GRS test A4 4

Intercept Market SMB HML GRS F-stat
Panel A: Full sample(19963 7¥€ ~ 20209 6€)
5 (High) 0.0109 0.9813 -0.1723 -0.6688 0.6816
(3.3163) *** (18.9292) *** (-2.9803)*** (-4.329) *** [0.6645]
A 0.0025 1.0574 -0.1128 -0.1109
(1.1116) (12.8794)*** (-2.3219)** (-1.7773)*
3 0.0017 0.9568 0.0516 0.0814
(0.7869) (32.8096) *** (0.8575) (1.1695)
9 -0.0012 0.8943 0.0899 0.1615
(-0.5931) (34.9755) *** (1.0422) (2.5241)**
1 (Low) -0.0043 1.1331 0.1088 0.181
(-1.5919) (18.3343)*** (2.1019)** (2.8837)***
Panel B: Before crisis 1996 d 7€ ~ 2007d 6¥
5 (High) 0.0119 09731 . _0'1933, , -0.7349 1.4413
(2.3192)** (16.3948) *** (-2.7074)%** (-4.384)*** [0.2042]
A 0.0012 1.0841 -0.1543 -0.0843
(0.3513) (12.1304) *** (-3.5368) *** (-1.3572)
0.0057 0.9506 01218
. (1.8612)* (25.6097) 0.0517(0.7298) (1.6208)
5 0.0013 0.8784 0.0924 0.1476
(0.4195) (31.2731)*** (0.931) (1.8012)*
1 (Low) -0.0035 1.1444 . 0.1064 0.1763
(-0.706) (15.6265) *** (1.7226)* (2.3584)**
Panel C: Post crisis 20093 7¢¥ ~ 2020¢ 6¥
5 (High) 0.0094 1.0077 -0.0992 -0.3806 3.8036™*
(2.6585) *** (13.7452) *** (-1.2999) (=3.197)*** [0.0016]
A 0.0028 0.8784 0.1755 -0.2455
(1.2686) (15.4453) *** (2.8355) *** (-2.1394)**
3 -0.0025 0.9934 0.0639 -0.121
(-0.9347) (14.7422)*** (1.0764) (-1.5599)
9 -0.0037 0.9839 0.0462 0.2146
(-2.1139)** (20.6602) *** (0.9385) (3.534)%**
-0.0051 1.0676 0.1343 0.202
1 (Low) u u . ,
(-2.1294)** (22.8798) *** (2.3237)** (2.9993) ***
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< 10>2] Panel A= Ax TR 7|7Ho A 9] Axbgrold, Panel BE Z§97] o]
S Panel C& F8%7] o]%E Yehdh Marketd] &% 25 53T
ZEA I AR, AR FrolA B AEe e 4 glth Wkd SMBO| -9

&917] 23} olFo] Ao]F Atk 89171 olH2l Panel BE Awnwl 9]
E%aoowz SMB o] 2do] Hol: AL & F Atk ok 8917
Oﬂ D Ferdl 1S PR 1Y sk 2 A IR WY 389

E O e BASA 2ee & & Atk ol: 7

e 03% Y FEsh 2 dAvgel |
74l A R&D HoFHQ NQUFSF 1 AFge] §48 Hol: AL & + 9
=3, 1 AFo] wig FRFS BelFm g, ol R&D HoFH s1gel 4%

2le-e Uerith =@, GRSF@te 4wnn

test 23 AFVEE 714EE BHAY ol F
Fama-French 3-factor R 2 993 A AW = S RA=T ol F897]
o]F Al Rca Aol ddde] Rt AS oA ol SRIsF= Aol

ot
o ol Rea Algoladaos Yehjs zaselEol
Faglel tid Zelmedd FsHe AX ek

Rea Algolaaisol sldmgolels /Mg F7bdon AZa7] 98, R&D

foctor§ 231e] S A/} ARy AL EE UYL F AL
=z

2%
o Byt FAEE AUt B AFoAE olF Farste 719 Size?t R&D
HF=s Uelle o8 FHA F 2 A4 tF= Raags o83tk Sizes}
Rcag =93 Y wpio = 2x3 XEZF L9 HF $£95< R&D factorE A4
gtk mE=gh olgA] g R&D factorZF R&D & A|Aolddde] 23rolEs

A  UAsA dHET
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{(E 11) Correlation With Pricing Factors
o] = A HAZRA =Y (Asset pricing modeD2] 2213 B AFoA A|tst= R&D #HE|9be] AFd
TAZE el ok 235 ko] Sex}E= p-valueo|th

R&D Factor Market SMB HML UMD
R&D Factor 1
Market 0.13 1
(0.01) -
SMB3 -0.16 -0.19 1
(0.00) (0.00) -
HML -0.244 -0.01 -0.16 1
(0.00) (0.89) (0.00) -
UMD 0.15 -0.07 -0.15 -0.23 1
(0.01) (0.18) (0.01) (0.00) -
<E 11> R&D factore} & A4H7FAZA 23 (Asset pricing model)e] HEE
HdEs

7o) ARVAS RAZT RED factors ThE HE S ADIAT} e
o 4 gtk SMBSH HML &9 4@AE 7H4m, Marketsh UMD okl

ry
ry
)

{E 12) Factor Spannig Tests
AN AAR G o] 203t B Ao A|ts= R&D HE] 2] spanning regression A3E UERATE
#2359kl e AR} 129] Newey and West(1987) t-SA #o]t},

Alpha Market SMB HML UMD adj R?

CAPM 0.0086 -0.1314 0.019
(2.35) (-1.60)

FE3F 0.0106 -0.1005 -0.1161 -0.3666 0.154
(3.09) (-1.30) (-1.44) (-3.85)

Chart 4 factor 0.0076 -0.1237 -0.1044 -0.3616 0.1573 0.123
(212) (-1.59) (-0.96) (-3.28) (1.67)

F 12D B Ao Ak R&D factore] AweS AwHr] 93| spanning
testE AAISH Aot} Spanning test 23, Aol FAHOZ {3t & e
KA I 9lom, adjusted R2ZHE wH Holt}h. ol B AFdlA Held R&D A
7t 71& ARWTAAAR R YA TR HEERE AW Xl FYEC] EA
g om3it}y ®=3, B AFoA= R&D capitalS total assetoZ o] R&D
HoF=Ql Reags A2 Aunrggth |23 Rcaet ARl Chan et al.(2002)%
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Leung et al(2020)2 R&D capitale wiEH 74} A7FEH SR pro] R&D HIFEE
B7rstct mebA Rea o]9)dl ofgfe] R&D HUEE FrHaoz Awic

Res; = Rea; ;4 / Sales; ;_y (5)
Rem; = Rca; | | Market value; , (6)

Res= £ ATolAl 2] (D3} Zo] R&D H&-& 533 A7Hdahe A 838t +4
3k R&D capitalS W&o Z = Zholth Reme R&D capital& Al7FE o

ol A4 gholth ol FallA B dTolA o= Rea ol9le] & A4 W
21e] R&D =g B A7 ZAiebe] XS AuErh =3 o]2]g R&D ok

=2 J4E% ZEZeodd ot A=A RED factorrl EdseEe A

(E 13> R&D E{ 11245+ Rca A|HO|ME A =l E
olFE F29] Rca, Rem, Resghell wheh A #2728 AE & FE Ao ot 1058 3t
ZEZQE FAIT ZE ke e A AARF 129] Newey and West(1987) t-EA 2ot} &8 7|7F
2 20000 7EHE 2020 6L7FA ol FHE, *E ko Z¥7Y 1%, 5%, 10% FEANA FoEES YERASITH

10 9 8 1 6 5 4 3 2 [ 10-1
Panel A: CAPM Alpha
0.0092 0.0034 0.0049 0.0024 -0.0002 -0.0004 -0.0022 -0.0008 -0.0045 -0.0027 0.0102
Reca  (228) (095 (144) (086) (-0.08) (-0.11) (-1.16) (-0.22) (-1.32) (-1.29) (1.34)
0.0074 0.006  0.003 0.0005 -0.0032 -0.0019 -0.0073 0.0014 -0.0018 -0.0043 0.0098
Rem (224) (227) (1.19) (015) (-155) (-097) (-2.14) (049) (-0.82) (-1.43) (1.34)
0.0084 0.007 00027 -0.0041 -0.002 -0.001 -0.0037 -0.0022 0.0002 -0.0026 0.0091
Res  (261) (2.38) (083) (-1.58) (-1.07) (-040) (-1.15) (-0.83) (0.09) (-0.87) (1.82)
Panel B: CAPM+R&D Factor Model Alpha
0.0065 0.0001 0.0031 0.0012 -0.0012 -0.0003 -0.0016 -0.0007 -0.0024 -0.0012 0.0058
Reca  (1.83) (0.05 (083) (0.37) (-056) (-0.07) (-0.89) (-0.19) (-091) (-0.62) (1.21)

*®

0.0044 0.0039 0.0016 0.0003 -0.0024 -0.0014 -0.0049 0.002 -0.0013 -0.0034 0.0059
(144) (141) (062) (0.08) (-1.26) (-0.60) (-1.63) (0.79) (-0.60) (-1.29) (1.34)
0.0045 0.0048 0.001 -0.0041 -0.0016 0.0004 -0.0012 -0.0012 0.0003 -0.0008 0.0034
Res  (L71) (L87)* (029) (-150) (-0.83) (0.15) (-045) (-046) (0.11) (-0.31) (0.91)

*®

Rem
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Panel C: FF3F Model Alpha

0.0111 0.0036 0.0049 0.0034 0.0006 -0.0011 -0.0026 -0.0014 -0.0056 -0.0036 0.0131
Reca  (274) (099) (1.76) (1.49) (0.28) (-0.26) (-1.44) (-0.40) (-1.74) (-1.70) (2.30)

0.0084 0.0056 0.0048 0.0008 -0.0042 -0.002 -0.0079 0.0021 -0.0026 -0.0057 0.0125
Rem (249) (201) (274) (024) (-2.05) (-1.11) (-218) (0.77) (-1.23) (-2.02) (2.33)

0.0103 0.0096 -0.0019 0.0042 -0.0041 -0.003 -0.0015 -0.0021 -0.0075 -0.0039 0.0126
Res  (313) (235 (-0.84) (1.32) (-150) (-141) (-1.11) (-0.75) (-257) (-1.39) (2.72)
Panel D: FF3F+R&D Factor Model Alpha

0.008 -0.0005 0.0036 0.0029 -0.0001 -0.0005 -0.0014 -0.0006 -0.0026 -0.0013 0.0076
Rca (226) (-0.19) (1.18) (1.09) (-0.02) (-0.11) (-0.74) (-0.16) (-1.11) (-0.68) (1.53)

-0.0009 0.0042 0.0005 0.0053 0.0021 -0.0081 0.002 0.0004 -0.0062 -0.0002 -0.0024
Rem (-023) (1.61) (017) (221) (056) (-324) (0.84) (0.15) (-216) (-0.11) (-0.47)
Res 0.0056  0.0063 -0.0035 0.0018 -0.0038 -0.0024 -0.0009 0.0014 -0.004 -0.0001 0.004

(151) (1.60) (-1.34) (054) (-1.29) (-1.02) (-055) (0.54) (-158) (-0.03) (1.02)
Panel E: Carhart 4 Factor Model Alpha

0.0097 0.0025 0.0023 0.0013 0.0003 -0.0023 -0.0018 -0.0014 -0.0057 -0.0036 0.0114
Rca  (250) (0.74) (083) (0.53) (0.20) (-0.66) (-1.22) (-0.38) (-2.01) (-1.61) (2.19)

0.0076  0.0027 0.002 0.0008 -0.0047 -0.0006 -0.0072 0.0008 -0.0026 -0.0057 0.0115
Rem (235) (1.11) (094) (0.28) (-249) (-0.29) (-2.19) (0.28) (-1.22) (-1.95) (2.18)

0.0076  0.0058 -0.0005 -0.0039 -0.002 -0.0017 -0.0044 -0.0017 -0.001 -0.0047 0.0104
Res  (260) (2.33) (-0.19) (-1.78) (-1.02) (-0.81) (-1.62) (-056) (-0.44) (-1.44) (1.99)
Panel F: Carhart 4 Factor + R&D Factor Model Alpha

0.0069 -0.0009 0.0011 0.0004 -0.0001 -0.0012 -0.001 -0.0013 -0.0032 -0.002 0.007
Rea  (1.88) (-0.33) (0.37) (0.13) (-0.07) (-0.32) (-0.66) (-0.41) (-1.40) (-0.92) (1.46)

0.0053 0.001 0.0014 0.001 -0.0041 -0.0006 -0.0049 0.0017 -0.0022 -0.0051 0.0085
Rem (1.66) (0.40) (0.67) (0.31) (-2.16) (-0.27) (-1.66) (0.60) (-1.09) (-1.98) (1.82)

0.0047 0.004 -0.0023 -0.0037 -0.002 -0.0002 -0.002 -0.0006 -0.0008 -0.0032 0.006

(-019) (-0.39) (-1.03) (1.32)

Res  (1.87) (1.74) (-090) (-157) (-0.95) (-0.11) (-0.84)
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R&D Capital to Asset Market Anomaly Revisited®

*kk

Eun-Chong Kim™*, Hyoung-Goo Kang

Abstract

This study examines the market anomaly of R&D capital to asset (Rca), which
represents the R&D intensity of a company among the market anomalies related to R&D
activity, in the Korean stock market. As a result of the analysis, we confirmed that the
Rca market anomaly was clearly observed in the sample after the financial crisis. Also, as
in previous studies, higher excess returns are observed in high-tech companies and in the
KOSDAQ market, which is inefficient compared to the KOSPI market. In this study, we
examine the causes of Rca market anomaly. To test mispiricing hypothesis, we look at
the portfolio return based on the amount of change in Rca and the arbitrage limiting
factor. As a result of verification, we do not find any evidence of mispricing. On the
other hand, we find that a firm's high R&D intensity increased firm's return and total
risk. As a result of GRS test of Rca portfolio return and Fama-French 3 factor model,
the null hypothesis is rejected in the sample after the financial crisis. This means that the
return on the Rca portfolio cannot be fully explained by the Fama-French 3-factor model.
In addition, the excess return rate of the R&D intensity market anomaly can be mostly
explained by the R&D factor proposed in this study. This suggests the possibility that the

cause of the R&D market anomaly is the risk premium for the missing risk factors.
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