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. oiepe . 7195837 Aol il AR BER S 27}
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BN AT QATELE TS g 1o9) 9 19995 AAe L
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= 488t} (Baron and Kenny, 1986).
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R=a,+a,INNOV+a,ALC+a,INNOVX ALC
] (3YA] R=b,+b,ALC+e:
+ZanC’ontrol5+e 21(1) (49A) R=d,+c  INNOV+Y  ALC+e.
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71N, R: 32408, INNOV: BA ALC: 7194 (12ANA (3EANA 48 SAAF7 5
RBF7) A Controls: SARE ARo R felsd (494)8 Ayt (294
: , : ! o A 0] F(+)9 groz FosiE (7Hd 1-2)8 A
A(Dddle 7198571 Mg 24392
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£ 5 Aok B4, (19)el APk R&DAE

AN p=q,, v="b', SE: BFLA} o] (48] Az o]olA]7] YeIHE Alzke] Bg

&ttt R&DAZ9 A7} 7HA 8HE 7)1 74A] nj 2 e
A3} 714971219 #Alel 719 B 49-69, Tl M e e 2d-499] 7]3te]
She = EH7HEJJr 7 = 29%¥ B2 (Ravenscraft and Scherer, 1982; Lev

A8 ARdozn A Mo FAHE FHetA and Sougiannis, 1996; 24X - FAE, 2001),
3}, R&DAZES &2l tiefi4a ARal] e
AASE 272 28lelo} B,

3.2 di%o| =X Schumpeter(1942) & 719¢] g1l &4

o] AYakHbAle] ol MAabAo] o A o 7o| A%}

HARFQ AT 7QeE 7] i, 5 AR ALY g5 AAFE Toly A, AtAl

A 797 3 BAREE Sste AL Y A AH ol 2ETL Bekth Drucker (2015)
<t 2o o

=
e, HAe PSRN AL WAl
2

rir

(changing the yield of resources) =&
Holl Al 2 A7F A o2 RE A 7hx] ¢ vt
£ WgA)7]= A(changing the value and
SA YA oA AT ko) o] HAle] 24 satisfaction obtained from resources by the

= 754 ne} vhekeitt, B2 AFolA 84 consumer) &2 oM FFSHY] oy
T Ao FYAEE ARG R&DAES §4l 83579 A9 F o= Aol f APdrte o] &4

T g g AT I AA7E Ao e EYHves 54 A% net 24 Eda Zﬂ'é}oﬂ

L oz

fo

3.2.1 A (ZNNOY)

=

5
=z
"]_J_

[N

E

junss

p

ol Agelr &5 4 vt drlayge t}. Horngren et al.(2012)°] 9Jstd, d41&
(19A) R&D9 A4S %4 (inputs), (224 o g&Folm HAE iyl y A LS %311
R&D &% 43 (throughputs), [(394]) Z3}E AEE FFTOEN 7IXE FEste S5 #d

A4 (outputs), (4TA) 439 A (outcomes) & Hrt

3) MacKinnon, Lockwood, Hoffman, West, and Sheets(2002)E Sobel ##3< 871 sl 1~ Fag 1,000719] FEe] g3}
o Eo] 2+ ¢ BAEY (bootstrapping) < &% AL FAAY. B A9 HEL 3,753/ (714-9) 2 Sobel A<
7)o 283 Aor ARET(FE 3)AR).
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=]
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go] oD RglsleA & AW E F 3 tH(Cooper,
Seiford, and Tone, 2007). Fare, Grosskopf,
Norris, and Zhang(1994)] <JslA 7]l o
& t—17104 t7] Atele] AiVIWstE 2(3)3 2
< Agg (a2 Gejdrt. 2(3)2 Charnes
et al.(1978)< §’\}7}*§€}§ HAE AeltE
S48 Zlolth. A (3)dA MM =100 F AlA
/\]-O]oﬂ /\g/\]—/ﬂ@ﬂ.‘_ u}‘Ol:q M S 10]13:] }\g)\]_/ﬂ
%7}%1 M 1f<10] AAA ,]U]E]-]q—
Fare et al.(1994)& Azt~ & G843} efficiency
change)$} 71&¥ 3} (technological change) 2
s sk,

A1

0=

i D'(XLY!
. DXL YY) DX, YY) é
DXLy D(X', Y

= eS| 21(3)
21(3)elA FR A HA v —17]9 B&
A(pt Yol dig 7] a4 (D)o 44 B&=
TEAWsE guiat aedste 54 7Yy
Az Eole] A7t dept AR EAE 54
o Aoz FAFH(catch-up effect) & YERHATE
t—17]0l Hla} ¢7]e] 54 71go] Atz oo}

7PhsiRon aege
FEE oo} Hojgl o
ezt AazdE o
gepl Z&dwishe 19
e

SRELE R CR L
FeAWse 18 22
skl Ael7h WskeA @
b (3)14
A Bhs

TS

Aol g

|5 H)E <

N

=
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=
By
>
(o]
Hﬂ
m =
i?a
K}
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2~

19
=
el
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o
il
1o
e rlo
[
o
ftl

B
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> o X
ko
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o
oX, N'\N'
(R
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mlmozim
(o]

4
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& @
@

ool Fx=o

Cobb-Douglas 4 "hﬂﬁii L5 /\}o} 1,

H =0 =2
t—171eA 7129 Folulrle] W2 w% 2
Ao Wale Tt

Agpm, = 0,0 B 18k, + 8,401, ey 21(4)

A71M, Agpm, , =In(GPM, ,/GPM,, ),
GPM: 0]k (gross profit margin),
Ak, =In(K, /K., ), K@ A
Al =In(g, /L, ), L' =%

719984l (corporate innovation, CI,)& AA
Agpm, b FHE Agpm, ol Aol= SHEG
Vassalou and Apedjinou(2004)< ¢7,9 /3

847F 29442 (total factor productivity)
E= Solow(1957)9] 7kake} frAtattta 214 a9
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CL, = Agpm,, —F44 Agpm, INNOV, :AOIi.,t,,,
= Agpm, — (B, Ak + B0, A (5) —(B,ACGS,, +B,ASGA, , + B, APPE,,) 2 (T)
Vassalou and Apedjinou(2004)= GPM= v 7|4, Ao, =In(or, /oL, ), or 9%°]°],
Z%olY, ke AREEA, LS THYTE FsA ACGS, —ln(CGS JCGS,, ),
o add RS AEFAR 3HT f g ces: e,
AL DR, PARAY, A A A5G, ~InNSCA, /=),

SGA: e8]

ol rEE ot =5S At = APPE,,=In(PPE, ,/PPE,, ),
T S HW B A, %ﬂ?*ﬁﬂl 71et 914 PPE: Hﬂ]x}/\}
ok A wE o] g dyb) FaE 4 ok b By, Gr=ER 349 A (5)9 AAAS
b B A7 dd@3Ed FE Ade] 941
371 2(2), A (3)elM et mR7AIR (i) mj=d7t, 3.2.2 71958571 W (ALc)
(ii) e, (iii) AHAe R AEggict. of
27 stozy wEdst @ FujHen|s} oo HE 71971 e S5 Aeld e wA, A
o] ZaE 2E3} 7]edo] ®elmt Bl Exgk  HVIYY FHFY] dAE Sk a4
Au)A}ato] o] FZo] 2 HES EA|d 17 F7]= Anthony and Ramesh(1992)& Hi
dlo] A& 243 £ 9lv} e 4 By A7 A5, AHVIR TR e 54
o wjdele)sh 23l wet FEusE g 2 AT AR Y AgdTE B2 uﬂzoﬂz
Zol2o] opd dolel oz Hgict Y 7, ARRAA ST, TSI A 7 W
BATE AR 4(6)& FHeIN de A4 TE 01%6?91@(B1ack 1998: 9=, 1996; ¥
F(B,, By G)% A(DE o1 831] Hal(avvoy,) A -2, 2013).°
o %_;Oq@,qé) (E D2 719595719 9Ad STy 5
< JER Aot AEIIGE FEFIY 2 9
AOL, =B,y + B, ACGS, ,+B,,ASGA, , 2 257l s oA 7k SAWeE 44 d=
+8,,APPE,, +e¢,, 21(6) HE BE9R Yol SAUE 144 537k 9
4)

Folojobl (GPM)] &0l Aol AZBES] PLPARE ST, GPIC] 4Pl ASelE AZ, Do), A
Be) 5 JYDE Avel YAYUAE 29T 5 Uk olsh e o]y B ATE FHUSE HEFoldloln dedeldow @
i 3

=)

5) Vassalou an pedjlnou(2004 = 719 %7]ZHTX}E°H AAE A4 39 time-series rolling regression)< %43
o 2(4)e} 2(5)5 Fgstseh. Tl ’HBE@?“ Azl YIS ARG (OLS % g3t 2(4)E F4tx, 49 IAAF

£ o] g3iA e Q.i"‘l% SH = Feh(LEE - “47]ZJ 2006).

6) ATl e 7IdFEF7NE BFket A7 A (Market to Book Ration, MBR), 71998 &3 2& ¥5E £
o)z e}, B AT FEUFE FHFYEC|BRE MBRE ol &3t VAFHETIIE R AS T AT FAE
kel IAE et B (bias)7t AT 4 glon, 7|GAH S WG] 23 & A fole 7Yl eEHATE o] fRte
E7|= -‘%Ter% & ot} oje} T olfE B ?“’JWL MBR?} 7]‘”"”‘53 FHT7] S xgsiA] wsktt jEAET)
& ARAAES7HE, THLS/HENOR VA4eH TS S AtEe U - udR(2013) 0] Sit
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(# 4) 718

W Bt A 25% 50% 5%
R 1.249 4.923 -1.658 0.233 2.892
R, 1.361 5.541 -1.809 0.212 3.114
R, 2.515 5.801 -0.970 1.254 4.428
INNOVyp 1.004 0.061 0.976 1.000 1.030
INNOV, 0.000 0.810 -0.320 0.012 0.344
ALC 0.336 0.472 0.000 0.000 1.000
ALG 0.095 0.293 0.000 0.000 0.000
ALG, 0.112 0.316 0.000 0.000 0.000
ALG 0.020 0.139 0.000 0.000 0.000
ALG, 0.109 0.311 0.000 0.000 0.000
OCF -0.053 0.078 -0.091 -0.046 -0.015
LEV 0.407 0.180 0.262 0.404 0.545
SIZE 26.569 1.480 25.567 26.276 27.196
1) Wel gk A (£ 2) Bz
(£ 5) F2 #ztel Aals
R R, R, INNOVy, INNOV,,
0.989***
Rz (p<0.01)
0.942%** 0.963***
& (»€0.0) (5€0.01)
0.099*** 0.093*** 0.099***
INNOV,,,
(p<0.01) (p<0.01) (p<0.01)
oV, 0.156*** 0.151%** 0.133*** 0.162***
(p<0.01) (p<0.01) (p<0.01) (p<0.01)
ALC 0.107*** 0.106*** 0.120%** 0.021 0.082%**
(p<0.01) (p<0.01) (p<0. 01) (0.186) (p<0.01)
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2 W (INNOV,) L.
w o] 3]4%A QFME} A gl

2 SAHNS WE Ay
INNOVE] gAAS7F 3.350(t-3t=2.626"%),
ALCY AAFIE 1.244(t-3%=T7.436"" )2 &
T o F(+)9 gor FHHJ. ol g4l
o] 717l F(+)9 = nFtte & A7
O 1-D3 71998571 Hde 719710 %

Map 7147 x|of By

(+)9 9S At UM 1-3)& 25 Ags
W] AAe 24898 A
SHINNOV < ALC)®| *EE
go] itk INVOV < ALce] FAAFE 10.911
(tf%k:4.888***)i FA 0l 7IdFH 717k A
7198 a3 ¢ )R} #ae shBEA
01 O 52 208 veson, & A9 U 2)
£ AR
E}.Q.oi g/\]o] U/‘;G H]—H];]]gi Z@Q u;H
INNOVE 3 AAG7E 0.702(t-3k=5.627***)
ALCY JAAFIE 1.2150-3=7.273") 2 &

(Z 6) 7HEAY (ST duixdE)

INNOV,,, INNOV,
iR ) _7 . N -7
T 9444 (;_gﬁ) A94% (p_;j:)
1.022
L 1625 0979 1529 @309
2.626%** 5,627
INNOV 3.350 (54 0.00) 0.702 (54 0.01)
7.436%** 7.273%**
ALC 1.244 (540.01) 1.215 (54 0.01)
4. 888*** 3.056***
INNOV X ALC 10.911 (< 0.01) 0.691 (< 0.01)
-5.450%** ) -5.217***
ocr ~5.477 (p<0.01) 5.232 (p<0.01)
LBV 0.392 0570 0.494 (©258)
SIzE ~0.068 (01 221299) -0.067 (01222086)
>IND —_—
YR "
473 R? 10.727% 11.165%
F-3 13.523%* 14.099***
VIF(H 93 1.511 1.473
5%, 1% S%X $oa< onlgH(%=7%)
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+)9] o' FguE o], galo] HlRF
% Hs wet g 23 AUt

F(INNOV < ALC)Y 3HAATE 0.691
3 056***) 2 (7} 2)& AA &%t
, IddesE ocr 37

e —=—u

(Z DI (FE 8L 7A7H & Zhzt 2342 53
Ard g2 SHPS IL}H ﬁﬂ‘ji A3}l
ST 2749 E<
6)3 Fdsitt. Z, gAlo] HRS4A ‘%}t{.ﬂgi
H9S wl INNOVe] FAAGT EAR R
H(+)9 (e, =3.642, t-F=2.54T"*) 0.2 (7}
A 1-1)& AXSGER, ALCY AAASE 1.374
(t-7£=7.323"* 2 (7} 1-3)< AA AL &

Ng BEA PHOE ZHRS W vnsA

o2 239% st I M 1-1), (H

N

Ny

= ’\*5304"?9} °]J45]“%(HH??} - 1473} 2013) 1-3) 2 (VM2 2)8 Adss 478 2
(E 7) 7NAH(BHue 2059E)
INNOV,, INNOV,
e e t-3t 1o t-3t
0.441 0.39
]./'\
i 0.742 0 650 0.663 0 699
2.547* 5.521%%
INNOV 3.642 (0.011) 0.772 (< 0.01)
7,303 7.134%**
e 1.374 (p0.01) 1.335 (p{0.01)
4.419%* 2.987***
INNOV X ALC 11.055 (p(0.01) 0.757 (p(0.01)
ocr 6.049 (p€0.01) 5.780 (p<0.01)
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i -0.784 ) -0.772
SIZE 0.049 (0.433) 0.048 (0.440)
>IND .
29
YR
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9) Wso] U WL (E 2) BE
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719 ThMnt 71d7kR o 2y

(E 8) 7HZH(BEHS: BOH5S)

INNOV,,, INNOV,
o SERE - EERE e

e -0.148 0930 02 0352

INNOV 3.652 %05{;)?;; 0.769 ?p?élgI;

ALC 1.362 Zp%SGO*S 1.323 Zp%GO*S

INNOV <X ALC 11.029 ?p%é%; 0.763 ?p?é%ﬁ

ocr -6.039 (5p<3 06%1) ~5.769 _<i<1§é§*>*

LEV 0.836 (1070%58*) 0.946 (% %%43*)

o | awy | 0 | @i

SIND i

2 YR -
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The Relationship Among Innovation,
Firm Life-Cycle Extension and Firm Value

Jayoun Won* - Sang-Lyul Ryu**

Abstract

The purpose of this study is to investigate the relationship among innovation, firm life-cycle
extension and firm value in a structured way. We define the innovation as an improvement in
productivity. This study classifies firms’ life-cycle into three stages (Growth, Maturity and
Decline), and considers the life-cycle as extended when it moves from Decline to Growth or
Maturity, shifts from Maturity to Growth, or maintains Growth for consecutive two years. The
firm value is measured as the rate of return for stocks. We test whether the innovation is a
major factor that extends firms life-cycle, and empirically analyze whether firms' life-cycle
extension has a moderation or mediation effect on the value relevance of the innovation. Our
sample consists of manufacturing firms listed on the Korea Exchange from 2003 to 2017.

The empirical results are summarized as follows. First, the innovation of a firm had a positive
effect on the value of the firm. Second, we examined the relationship between innovation and
firm life-cycle extension by measuring the innovation with parametric and non-parametric
methods, and found that the measures of innovation had positive effects on firm life-cycle
extension. Third, the value relevance of innovation was higher in firms with extended life-cycle,
indicating that the firm life-cycle extension had a moderation effect on the relationship between
innovation and firm value. Fourth, we found that the innovation had a positive effect on the
firm value through the life-cycle extension, signifying that the improvement of firm life- cycle
had a mediation effect on the value relevance of the innovation.

This study presents empirical evidence that firm life-cycle extension has moderation and
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** Professor, College of Business, Konkuk University, Corresponding Author
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mediation effects on the value relevance of innovation. It implies that the innovation and life-cycle

extension of a firm can be considered as a key factor in determining the value of the firm.

Keywords: innovation, firm life-cycle extension, firm value, moderation effect, mediation
effect
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