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7199] 7Heg AFA el dEE A 7199 ARERAbeh 22 dep oAt
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S 2 9 7vE HAHoE W R Aee dofel T sk At B
HzZolth 7] AFA 242 719 AT FAE ASA7I] Aoh 59, ¢
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1) FalolE 7129 A (economies of scale) 7} EAGIEE 7| FALFE 7]1&84d f2lsittin
F78he WHA (Schumpeter, 1939; Pavitt et al., 1987), G2 3o Z2E 7|4 =27 £ 7
5 g ko] JpEA Aol thek BAto] el o] FoIR|A| ghol @3] W Eo] AstEth
£ F4% EA3}H(Scherer and Ross, 19905 Acs and Audretsch, 1988). Bound et
al. (1984) & 7199] 7+529 R&D %% (intensity) 7} UAFE L] Al glom, AR 793
ditR719e] Ft2719] 719 Rt R&D FAFE (intensity) 7} H5& Bola ok
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AR AAEY A4S BRI 99 edle FeHoRRE &

1. Ty Tie} Atele] £

[¢}
oM v {}"dﬂr ?%%I‘/H%aléj, 2011).
37d g 3t Ao FAA wstel A HRE R 7] F8
ot ®A o] AlA A2 I T4 FEFEE L o8 A

£ gl 4719 3 AR QopIidl oa) FEsol gk AP <lokEe
Qe e 2R o 1980 27 olojzl (lE 2lokE A 2A) < o
Foz, T Ak Agle v _‘14 NEsE FRE 7 ARIAE 2be)
193 7AYo Qe AeksiAt WYl 3 okl olekES 13 R A
2) st Afel ARV S ¥l Sasli W FRA ADIVEE Qb o
B2 A E F28tka )l 20159 V) B H’“ﬂu 18.8%° #Bsh= 9 7239

2L, Folake WiEAe] 16.8%9 8% 3,6709 ¢& ﬂ}FAAL 16.7%91 10% 45398 247}
A go 2 Expsiint. 20151 71 Sl A A9 5L A viE gy
9.1%< 12 4,5159 Ul Aoz Yehda Itk (2017 d=A|ekated Zebste], A <ol
°#3], 149).
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HE 2 1ol A A ew AdshaA Ak AAsdell A Ao ek Fat
7} solua 1 A7 19999 U HxE Aokt e e stgth 4 H 29
Aol A3t o] Fell= 20169744 - 27709 =4k Aloks wiEsislen, dA

F 1, 00001749 AlefFrad (vl Zel]l) & 7Fe 9 Aoz LA vk 2016
Al vl M 2016W371A] AlEs|7bE B oofE F 1170 2@t o)

2. = Mo Mol S5 H XML 2F
@™ Dol &l & 3}%1 = Aot Akjle] Ssled Hee

e FAZ Rl gk FEAXE BAL 5629 A7) 199095 E 28 4
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3) A4(2016), 889,
4) A9 (2016), 88-899.
5) A ekute] 933 (2017), 129,
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of E3gl Aoz Yeh, 53E5Y ¥ 552 I F = (concentration ratio) 7} Al7ke]

H
< g9l 4 9l o] 19909 o]

(Herfindahl - Hirschman Index: HHI) & =% 3}

F Felubetel Aok A APNREA} 259 Fa - FANNYG AFAM ARkl A
gol whe} hekEe 3, chsiselsks 54S welslt o Hyen,
A, FRS sk e 19989 9B9] 717 B e 53129 PFES
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A2 22l 171
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W Ay A5 EA
In (1+nop) E52d 14 2a EgRy
BC 7371H% A%

CR 77134 A%

DR Ak i) Bau) g KISVALUE
S_debt_ratio @) (f-8) A & KISVALUE
L_debt ratio A7) (B 5-%8) FA) & KISVALUE

In_emp TAYge] 2agk KISVALUE
sales_growth &l =718 KISVALUE
In_age 719 Yol (2018-AHA%E) o] =gk KISVALUE

52 AAD ARelth, SBUFAE FAZTATNN P71FAS AAFCZA 7
IAEE B Fosl Gob & YES s, BPAS BAEA} 1000)30]E
3}

F¢] ke =M 73713 A (recession) 7+ 71949 <
THNE Do vAe Y= At FHAF(EU) oA 713 A (recession) &
gele A2 Fosh= AS F(Spescha and

9 o) BEIVIL A& = VIR FAM T sk A4t

1.0p 1 atehel 95 AVIAAR Fosiaien, o] 7% @97 ddshe

199817 22 F89717F A 20081 do] o]< slgE .

ou]3lc} (Cohen et al., 2001). &4, ¥ Aol AL
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Z7|HE 9 7|glo] HFE 20| KAKHA B0l ojx[= HEk: 2 Hlo|QmRl Meie FAloz 113
(& 3) 7|=EAI2
Variabl Mean 2714 2714 714
ariabie (Std. Dev.) | (5091 m]uh) (50-299) (30091 o]4)
nop 0.96 0.89 1. 00 2.82
(EslE99) (2.79 (1.53) (2.22) (4.97)
BC 100. 28 100. 21 100. 26 100. 31
(A719%) (1. 86) (1.47) (1.75) (1.67)
CR 0.08 0.09 0.08 0.08
(A7124) (0.27) (0. 29) (0.27) 0.27)
DR 0.53 0.55 0.54 0.48
(Zpak] Safu)g) (0.31) (0.31) (0. 30) (0.22)
@) (f8) HAH & 0.35 0.36 0.37 0.30
(S_debt_ratio) (0. 25) (0. 28) (0. 25) (0.15)
7] (W]-%) F-Au & 0.18 0.20 0.16 0.17
(L_debt_ratio) 0.17) (0.18) (0. 15) (0.15)
A 226. 69 2. 82 148.05 606. 21
(no_emp) (265. 19) (13.24) (74.07) (319. 59)
sales_growth 0.15 0.29 0.12 0.09
(M Z718) (0. 49) (0. 84) (0. 34) (0.21)
age 15.99 12.83 14.52 14.53
(7149] ) (7.21) (5.02) (6. 89) (7. 44)
2. 3HEM 2
2 AT F98 542 A7 555 22 719 UlF-e] nAEl gHge]
7149 A2 A 2 A g BAFCZ fon|g Yk n|A =R E AR
= Aolth o]& Y3l & A= 7199 AAALE TS e $5HSEE E5E
A AL 2agks AREsiglen, WA I WA AIRFE dd] 371 () <F 2]
(tH]) 23E BF BAof o] &3t Ar|¥lE W] A Ao EA AsE
o] gsh= ool A7 A (CR) & YER & Hr|HFE AFESt JAEES 43
SFSATh
SHH, 7] ATFES AXAR] A7HE oY= 719 Ui 3, S 719
AFEEo] A 5o T8 IS v|A 7S AASEL Tk o] & 9l
2 AGe Aol 7149 FAH)& (DR) & xgste] AN S 3310tk 7]
o] FAulES A - 7] FAp|ER RSl AdEgieon, AV|HEd g5 s
7] AaAe g Aw 7] 93] o]59 w33 (interaction term) < 37 EA1d)
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HAFEF0| AN &30 ojxls S I Hio|2H} Mg M2z 115

(E 4) 71830t 7o oAd & Ssl2s

In(Y;,) In(Y4,)
VARIABLES Total 471 4719 W7l | Total &7 471 dld

-0.014 - -0.004 -0.018* -0.024 | -0.010 . -0.034 -0.011 -0.010
771%% (BC)

(0.009)  (0.026) (0.011) (0.021) | (0.009) : (0.027) (0.011) (0.021)
Z2A% 0.278*** 1 0.057 0.251"** 1.012***]0.270*** 0.048 0.253*** 1.031***
(In_emp) (0.012)  (0.040) (0.029) (0.054) | (0.012) = (0.043) (0.031) (0.057)
S =714 0.106™**: 0.043 0.115"** 0.190 [0.127***: 0.052* 0.165*** 0.181
(sales_growth) (0.024) (0.028) (0.039) (0.120) | (0.025) = (0.029) (0.040) (0.127)
719¢] ol -0.115%**-0. 242** -0.114**  0.033 | -0.088* : -0.181 -0.114** 0.004
(In_age) (0.039) (0.097) (0.046) (0.082) | (0.046) = (0.116) (0.054) (0.102)
industry fixed effect| yes ves yes yes yes yes yes yes
year fixed effect ves yes yes yes yes yes yes yes
Observations 3,646 700 2,104 842 3,444 665 1,992 787
R-squared 0.175 : 0.060 0.135 0.372 | 0.160 @ 0.066  0.131  0.362

L 7GR A7 F9dg 509 u]uu 719e, FA719e 2994 509 o4 30091 vlwk
9 719E, 1S 30091 olike] 71¢S Yekich

2. () k& FFLAF(Standard error) & VERNE, *** ** 1o A7k BAA {O|FE 1%, 5%,

10% WellA frefnghs vebdrt

a3y F5E 88k A2 (G 5)9 A7IAA (recession) ER|¥S7)F S51&U
ot BAZ R Fon]3l & (+) o] ABUPAS Hola i Holth FAEAAw
= ANAA 2SR S AS, HFAoR 25 1% E3EY 2P HAet=

el A5 A71-A e fefnld SslEee]
%i% F 20.8%-22.7%, W/1HL 40.1%~

48.3%9] & 55159

A
Kol $37] (hoom period) ol 53]&Ho =
o, Ay}A oz 7]3]H]|-&a ¥} (opportunistic costs effect) ol w}% A kel A7)
P4 (countercyclical) Q1 58= Aot Adeta & 4 3l
53185 o] £33 A7193842 S54& Hof AFNEAE
o°

& FFat o A5 b5

&0
>J Al
J[m
ol
=
N
hins
lo,
o,



116 $=ZPHEH A 124 A4 =

(% 5) d71&A<et 7| A7l 3 S5l2s
In(Y;,) In(Y;,,,)

VARIABLES Total 4719 /I WZld | Total AV TG Y

. 0.2517** 1 0.273  0.208*** 0.483***|0.267*** 1 0.342  0.227** 0.401***
77134 (CR)

(0.085) © (0.228)  (0.080) (0.185) | (0.085) : (0.213) (0.098) (0. 135)

ZAd4 0.278*** 0.057  0.251*** 1.012*** [0.270"** © 0.048 0.253*** 1.031***
(In_emp) (0.012) © (0.040)  (0.029)  (0.054) | (0.012) i (0.043)  (0.031)  (0.057)
WA=} 0.106"** . 0.043  0.115*** 0.190 |0.127*** 0.052* 0.165*** 0.181
(sales_growth) (0.024) ¢ (0.028)  (0.039) (0.120) | (0.025) | (0.029) (0.040) (0.127)
7199 o] -0.231%*% -0.260 -0.163*** -0.197** [-0.249"** -0.247 -0.244*** -0. 205"
(In_age) (0.045) ¢ (0.229)  (0.054)  (0.088) | (0.052) | (0.271)  (0.062) (0. 106)
industry fixed effect yes yes yes yes yes yes yes yes
year fixed effect yes ves yes ves yes yes yes ves
Observations 3,646 700 2,104 842 3,444 665 1,992 787
R-squared 0.175 0. 060 0.135 0.372 0.160 0. 066 0.131 0. 362

Z: 1 )R A7)9e 2A94 5001 njuke] 7]19S, FAYdLe 2HA% 500 o4 30091 w]E
9] 719E, 71 30091 oldel 719S vehdch
2. () k& =92} (Standard error) & UERHH, *** ** *& 7247} BAA {o|¢F 1%, 5%,
10% WellA Fefmghs vebdrt

)= Z3713A o9l 7199l FAulE S4to] AL EEel Al I

6 &
= wAg Adoltt. 3|HARA A= AVIAAE BA G
Ao 7 2}\

= -
L CER D an o 04%711%} 25 P

(Z 6) 7|2 FaiH|2n A77HY o S35l2s

In(Y;,) In(Y;,,)

VARIABLES Total @ 2719 4719 W7Idd Total =~ 2719 2719 W74

0.253*** . 0.267  0.170% 0.501***|0.271*** 0.334  0.235** 0.350"**
(0.085)  (0.228)  (0.098)  (0.185) | (0.085) | (0.213)  (0.098)  (0.135)
-0.066 | -0.153** -0.096* -0.307**|-0.098** -0.118 -0.154*** -0.425***
(0.043) = (0.078)  (0.049)  (0.139) | (0.045) : (0.084)  (0.052)  (0.143)

77134 (CR)

EEDES 0.273*** 1 0.052  0.242*** 1.020"**|0.263*** | 0.044  0.239%** 1,040***
(In_emp) 0.012) © (0.040)  (0.030)  (0.054) | (0.013) | (0.043)  (0.031)  (0.057)
NET EIES 0.105*** 1 0.039  0.116™** 0.203* |0.126"** 1 0.049* 0.166***  0.201

(sales_growth) (0.024) ~ (0.028)  (0.039)  (0.120) | (0.025) | (0.029) (0.040) (0.126)




Z7IHE 3 7|el HESE0| XMAM EF0f ojxl= e I Hlo|2A2 Mels SMeE2 117
7149 o) -0.223"** -0.253 -0.152*** -0.151* |-0.237*** -0.245 -0.226"** -0.133
(In_age) (0.045) ¢ (0.228)  (0.054)  (0.090) | (0.053) | (0.270) (0.062)  (0.108)
industry fixed effect yes yes yes ves ves ves ves ves
year fixed effect ves yes yes ves yes ves yes yes
Observations 3,646 700 2,104 842 3,444 665 1,992 787
R-squared 0.175 0. 065 0.137 0.376 0.161 0.069 0.135 0.369
Fi L /19 219e $995 509 vRel 719, FA719E DS 502 o 30091 vl
o 719, U7 3009 ool 7194 hehick
2. () eF& EF A (Standard error) & WERH, ***, ¥ *2 A7 BAA feeE 1%, 5%,

10% el frefvlghs vekich

olgg SAL FAHIES @7 () FAMEeR A7) (HFF) FAH &R TSt
o 3HAEAE A A v dds Jepdth (R 72 719 FA9] A
whe SelEelel 9% BAs) A3 71ge 2AE B W) FAm TR
(B 7 71¥e - 7| fafHlgnt A7y o S5gs
In(Y;,) In(¥;,.,)
VARIABLES Total | 2719 FA719 W71 | Total - AV FH1E W
. 0.238*** 1 0.072  0.163"  0.471** |0.252*** = 0. 324 0.087  0.355***
77134 (CR)
(0.085) © (0.383)  (0.098)  (0.184) | (0.065) | (0.214) (0.080)  (0.135)
) (§%) FAlu) g |-0.226%%* 0. 286%** 0. 180*** 0. 657" **|-0. 238 **: ~(. 214** -0, 241*** -0. 640***
(S_debt_ratio) (0.050) = (0.090)  (0.058)  (0.190) | (0.053) : (0.098) (0.060) (0.197)
A7) (M)4-%) Fau) & | 0. 278" 1 (.126 0.089 0.018 [0.200*** 0.095 0.026  -0.233
(L_debt_ratio) 0.073) © (0.134)  (0.091)  (0.184) | (0.075) | (0.143)  (0.094)  (0.188)
AL 0.277*** 1 0,046 0.254*** 1,009***|0.269*** 1 0.044  0.252*** 1,035%**
(In_emp) (0.012)  (0.041)  (0.030)  (0.054) | (0.013) = (0.045  (0.031)  (0.057)
W EA=THe 0.104*** 1 0.036  0.118*** 0.213* |0.125"**  0.047 0.170***  0.207
(sales_growth) (0.024) © (0.028)  (0.039) (0.119) | (0.025) i (0.030)  (0.040)  (0.126)
7199 o] -0,233%*% -0.282 -0.157*** -0.158* |-0.250*** -0.253 -0.239*** -0.139
(In_age) (0.045) = (0.229)  (0.054)  (0.090) | (0.053) | (0.271)  (0.062)  (0.108)
industry fixed effect ves yes yes yes yes ves yes yes
year fixed effect yes yes ves yes yes ves yes yes
Observations 3,604 677 2,085 842 3,405 644 1,974 787
R-squared 0.186 0.074 0.146 0.381 0.171 0. 069 0.147 0.372
F LI 2719 B9 5090 vlnkel 719E, FAVIe A5 5091 014 3009] vl
o] 719E, di7Ige 30091 oldel 7S vepdch
2. () ¢r& EF QA (Standard error) & YERYH, *** o W BAA FY5E 1%, 5%,

10% WM fefvgs e
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(£ 8) 7|¥el Z7|&A Y | Fxd|ge ASEgn a7l U Ss|8s
In(y;,) In(¥;, )
VARIABLES Total =~ 2719 2719 WZld | Total = A1 X719 W71
N 0.318"*  0.247  0.236  0.630 | 0.182  0.617** -0.000  -0.822
737134 (CR) .
(0.136) © (0.424)  (0.155)  (0.480) | (0.145) = (0.305) (0.172)  (0.513)
] (%) BAa g |-0. 2377 -0, 312** -0, 189*** -0, 678***|-0. 230*** -0, 255** -0. 232*** -0. 496**
(S_debt_ratio) (0.052) © (0.094)  (0.060) (0.198) | (0.055) = (0.103)  (0.062)  (0.206)
AZAA* (1 - -0.139 © -0.301 -0.134  -0.241 | 0.103 = -0.446  0.128  1.605**
W7 R E) 0.186)  (0.314)  (0.220) (0.672) | (0.189) = (0.329) (0.223)  (0.675)
A7) (0 4%) BAE & [0.281°*F 0,127 0.090  0.029 |0.198*** 0.097  0.025  -0.311
(L._debt_ratio) (0.073) © (0.134)  (0.091)  (0.186) | (0.076) = (0.143)  (0.094)  (0.190)
EEDES 0.277°** 0,044 0.253"** 1.008***|0.269***  0.040  0.252"** 1.039***
(In_emp) (0.012) © (0.042)  (0.030)  (0.054) | (0.013) = (0.045)  (0.031)  (0.057)
E ey XS 0.103***  0.034  0.118™** 0.213* |0.126***  0.044  0.170*** (. 212*
(sales_growth) (0.024) © (0.028)  (0.039)  (0.119) | (0.025) = (0.030)  (0.040)  (0.126)
71939 ol 0,232 -0.279  -0.156*** -0.158% |-0.251*** 0,248 -0.240*** -0.141
(In_age) (0.045) © (0.229)  (0.054)  (0.090) | (0.053) = (0.271)  (0.062)  (0.107)
industry fixed effect ves yes yes yes yes yes yes yes
vear fixed effect yes yes yes yes ves yes yes yes
Observations 3,604 677 2,085 842 3,405 644 1,974 787
R-squared 0.186 =~ 0.075  0.147  0.381 | 0.171  0.072  0.147  0.376

F L 71GTR 27198 295 5091 nRke] 719S, SIS FHLS 5091 o] 4 30091 v
9] 719E, d7Ige 30091 ©]3e 719S ek
2. () ¢r& EF QA (Standard error) & YERYH, *** ** *o A7t BAA fo)5FE 1%, 5%,

10% WellA Fefmghs vebdeh
VL AE 9 A

2 dATe 5 EYY @2l 83 7HKIS-Value) 25E 53 19900 5-E
20143742 9] =) mjo] @ Xﬂ‘”‘:ﬁ]/\}%«l SolgEet AT EE Ateto], AAl 7
AR A7EY desso® tise 719 Wihel 274<] 7199l 531 % A+
W Eol o g JEF= nAEAE AT oE BAsIITE ek Fafe] S0l
utel 719l v2Al v 7heAdE efste] FaplES A - I RANER 7R

stlem, 719 R 5 7199 oA Sl wet ol5 WSl 7o AT
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Business Cycle, Cash Flow, and Firm Innovation
Activities: An Empirical Study on the Pharmaceutical

Industry of Korea

Junbyoung Oh™ - Sunyoung Lee™**

Abstract

This paper investigates the pharmaceutical industry of Korea, and examines
the effects of business cycle and cash flow on firm R&D and patenting behavior.
We employ 15 years patent and firm financial data of pharmaceutical companies
and examine whether the business cycle occurred in Korea during the sample
period and cash flow of firm have significant effects on firm R&D and patenting
behavior. The empirical results find that the economic recession significantly
increases the number of patent applications, but the high debt ratio of firm is
associated with the reduction of firm patent applications. In particular, the
short-term (reliable) debt ratio of a firm shows a strong negative correlation
with firm patenting activities, and these response is more pronounced to the
large sized companies. The empirical results suggests that the Korean
pharmaceutical companies, especially for large firms when they don't have credit
constraint, do counter_cyclical R&D or patenting activities supporting the
opportunistic costs effect hypothesis. This implies that the business cycle may
amplify the gap of R&D activities between the large sized and small sized firms.
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