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FAZA A& e AT AHE VIEoR ofARAAHE o]l A 3 |
g,

Q14 1 mlkolw 1, ol 0 < binary #& A% o4ka,

Goto, Y., & Wilbur, S.(2019)+= d&9] 7| EE (T2749 2 7)) =

A7 Ee AE W gEEel vA= AolE BAs] flE HEEA

el o} ol 7+8 o]8 (binary variable) T+ t}Ha (multinomial variable) 2]
Hee o dg AgdEE WMol ¥4 (nonlinear)
2 do|tk(Morrow—Howell & Proctor, 1993; Long, 1997; Stokes, 2012;

Allison, 2012; Harrell, 2015; 24, 2017).

fH, @ @719 dgow ReD AEF g sladdR Wil
@A) BEel WAL FFS BAR MY ATIME =z vy

230 R eEE, 20100 3 wAS FAskE, ddqAqel o] =yl

Prob.(Mar_exist=1) = exp(a+8:X) / [1+ exp(a+8:X)] 21 (1)
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2016 & @AY E7E Sl olARAAwEI 22 AN dHolE e 1 ¢

ERwse A= = ul B] 2 F- tlol 8+
KISVALUE(NICE  A1887bd=) 7t Algshs Ass  FEspgioh. =3t

NGAT 2% JddnE FIANNLAIAF AYE ATALE Edw

AgsHE AEEAAT DG OIS DA B PR 10 £ o)
FANINIRIFIGHD AA FAAFE 5 2 oPhHH ge ditw
A ww ohle AR /gRwAA xS e

KISLINE(NICE Ag371g1)o] Hrz 27 5o AdNzrt EAst=
Z19AG &% 79SS BT gt ez xS
Ardell whek o)t AFE, AEab, dAzkel ol vley Y 2 A
el

Aol gAzre]l 288 e T tE 54l e, 4

OECD(2016)= R&D AZEE 71Zow A%AS 174 AE A,
T7= A A, $71E Al AL SA7Is AlE A er E4%ka
2 0™ (Galindo—Rueda & Verger, 2016, ¥% 1 #x), Lee, Park &

Bae(2017)+= OECD(2003)9 #®7F AAE 7|z=2 7|4 7|3&

ELHA FAE AL 3] AL
2, 78t ALR Bl Al¥

n\l
ne =

___;rx_-! _'\:I.'f_ -



=7435t9)=d], OECD(2003)7]% R&D Z%7F =4 o)A AL 1, =3

OECD(2016) ¢ #7 AAe ISIC revd & EUlZ KSIC 10 =&} w3 &hod,
A g A 59 R&D HFTE AFY (High R&D intensity, Medium—high
R&D intensity) S 17]% AHT(High), T 9 T3 &9 R&D HFTE
2] (Medium R&D intensity, Medium—low R&D intensity)= A7|&

A (Low) &2 HolH & E7a3it).
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okl ATl AR WS F, dims #EE FRAbeld Y,
¥ Blazkova, L., & Dvoulety, 0. (2020)= FH]719S 3 A% 59 AAH(EFAA — F37A <
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Lol R&D AZEel = 792 1, fle

sl B AR G B AT n 7] olF
49l v, BAMFY AHE n 7] F2

RS

[ 3] AT de 9@ =74
Hg HE o] 127 g W =4
(BAHF)
A Ln_asset;+n (t+n)7] FAALS] 2280 (G4 0 )
iz Ln_sales;+n (t+n)7] W= Ao =8k (&9 @ 2)
(CujHF
(t+n)7] 71% 34
Abz} O H :
e POt AaAUNL A B ZAT S50
AogE 719 A 1, ohiw 0
] [(t+n)7] WEN—(t+n—1)7] W& H]
UHZOH/HX]—E Sales Fit+n
ET00E grit+ /(t‘H’l 1)7] Uﬂzoﬂ % 100 (%H :%
Qv & Ln_Debtratioi+n (t+n) 7] FA/A7) 2 (E9] 0 %)
g Experience;i n (t+tn)7] - AHdE
(Hm ¥
@ t7] R&D FA #F
R&D 5t e o
o u Rnd; @ (t+n)7] R&D F& {7
T

® t7] * (t+n)7] R&D FA {7
R&D FAHE sk5lod 1, ofyw 0
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4, 243

41 712 EAZH

oA E 10 2 ZFAYEF W& A%y 2014 d 9,854 71, 2015 d

10,235 78, 2016 d 10,857 /& TRo7 3l on, gAAd L9
AR QS AR A oA R A S 2 AFUolHE FHE £ Qe
719Le A QErRTh. A el SAVIGS ds=edo AHo(3 d A%

| w2k 2014 W 1,077 78, 2015 1,019 7, 2016

)

2,

)

o) A5 A & 17
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T SANTE TAHS

At 537192 obd [ 3], [ 4],
[ 519t ow, Azte] Aagdrs 7S 25 7|99 BTl T8k
&2 Bola v TF, A FAVIAY dAA A (2019 W) HE

B (3 6], [ 7], [ 8]oAM EXe] 7T 2% VIde] @AV

1o

BHE AESe vlEo] xon, HHIVIGCAM @AVIFY HAdd "2E
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[3E 4] 2014 d A7 e A= EES5(2014-2019)

A% 7195 & =171 SHAIZ1 Al
20144 462(42.9%) 615(57.1%) 1,077
2017 (+3d) 160(42.6%) 216(57.4%) 376
2018 (+4) 155(45.9%) 183(54.1%) 338
20199 (+54) 138(46.6%) 158(53.4%) 296

[3£ 5] 2015 sHAI7|Y e A= EE5(2015-2019)

A= 719 =174 A7 A
20154 408 (40.0%) 611(60.0%) 1,019
20183 (+3%) 189(44.6%) 235(55.4%) 424
20194 (+4d) 157 (46.0%) 184 (54.0%) 341

[3£ 6] 2016 SHAI7|Y e A= EES5(2016-2019)

A% 719 =714 A7 A
20164 400(37.7%) 660(62.3%) 1,060
201949 (+3%) 196(43.9%) 250(56.1%) 446
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[ 6] 2014 d A7

AAF (2019 ) d=}

T 7197 =971 A7 A
2014 462(100.0%)| 615(100.0%)| 1,077(100.0%)
FAZA A 138(29.9%) 158(25.7%) 296 (27.5%)
201949 | ANA &F 248(53.7%)|  355(57.7%) 603(56.0%)
(+5 ) ¢ 44(9.5%) 97(15.8%) 141(13.1%)
&gy 32(6.9%) 5(0.8%) 37(3.4%)

[3£ 7] 2015 AV AAH(2019¢) A%

TR 719 =974 A7 Al
2015 4 408(100.0%)|  611(100.0%)| 1,019(100.0%)
FAZA A& 157(38.4%) 184(30.1%) 341(33.5%)
2019 | sHAVIY &= 210(51.5%) 363(59.4%) 573(56.2%)
(+4 ) e el 22(5.4%) 60(9.8%) 82(8.0%)
58 19(4.7%) 4(0.7%) 23(2.3%)

[ 8] 2016 stAIZId e AAIH (2019 ) ds

T 7193 =974 A7 A
2016 400(100.0%)|  660(100.0%)| 1,060(100.0%)
AV A& 196(49.0%) 250(37.9%) 446 (42.1%)
2019 | SAVY &= 179(44.7%) 361(54.7%) 540(50.9%)
(+3) #H 17(4.3%) 41(6.2%) 58(5.5%)
S 8(2.0%) 8(1.2%) 16(1.5%)
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4.1.2 TAET #4E JVx FAF

2014 W AZII] AT 9w AT BAWSY V) 2EAFE e 2ot

R&D = A3 spA odAY =AU A 8 248 $55 dHA @

Hi
flo
¥
AN

o
il
of
_>|~l_‘
_|>_“,
i)
=2
e
:I%

H HS5A= 1 A
IPO f5-! 2017 134 943 1,077
(BIm W 2018 137 940 1,077

2019 d 142 935 1,077
R&D F-5-1% 20179 221 856 1,077
(BIm ) 2018 ¥ 193 884 1,077
2019 d 135 942 1,077
HIPO {5 1 12 st Ad A 4 B8 328 55491 719, 02 S5 A g%
ng4d 9 ovEE 7194
2 R&D FF 1 1S -‘o'H%kiEoﬂ R&D #A&o] = 7149, 0 9= 7199
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[3£ 10] 2014 d SAVIFe] A AFHTF 725 A%
H w4 At xrdat Hazk H gk
In_asset (%))
2017 892 24.101 1.232 18.521 29.603
2018 837 24.172 1.222 19.419 29.420
2019 778 24.252 1.200 20.900 29.408
In_sales (1)
2017 874 23.546 1.697 14.361 29.322
2018 814 23.620 1.683 14.737 29.311
2019 761 23.696 1.692 11.695 29.251
salesgr (%)
2017 873 12.937 212.228] —100.000 6,087.260
2018 817 9.558 136.233] —100.000 3,098.840
2019 760 33.204 556.877] —100.000] 14,358.740
In_debtratio (%)
2017 750 4.996 1.657 —2.813 13.494
2018 723 4.969 1.634 —1.470 12.168
2019 692 4.941 1.608 —-1.514 11.952
experience (\d)
2017 1,077 22.013 13.790 4 100
2018 1,077 23.013 13.790 5 101
2019 1,077 24.013 13.790 6 102
32



1320149 A7 dole %, WlZE9 (In_sales)©] 7|QHFE #Hd W<l
o F&

A4 (In_asset) 2F A#d#A7F th4 =41(0.696) SR, wlE

o
FAZIG e Asks AFAE] o ARG E (FFolel/=EHE) 2
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(% 11] F2 A% 9 719 54 W5zke] Ao (2014-2017D) "
Variables @) ) ®3) 4) (5) (6) 7 8)
(1) group 1.000
(2) In_asset 0.366*** 1.000
(3) In_sales 0.292*** 0.696*** 1.000
(4) salesgr -0.030 0.022 0.018 1.000
(5) In_debtratio -0.109*** -0.135*** 0.123*** -0.013 1.000
(6) experience 0.129*** 0.322%** 0.261*** -0.044 -0.164*** 1.000
(7) ipo 0.208*** 0.522*** 0.362*** -0.005 -0.182*** 0.363*** 1.000
(8) rnd -0.055* -0.040 0.030 -0.017 0.118*** 0.019 0.094*** 1.000
ek n<0.01, ** p<0.05, * p<0.1
A A AHgE B 249 5AE d7] 98 group MR (W) E 2014 UE HolEE AME S
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(% 12] o AF 2 7Y 54 15309 48 (2015-2018)
Variables @) ) ®3) 4) (5) (6) @) 8)

(1) group 1.000

(2) In_asset 0.353*** 1.000

(3) In_sales 0.216*** 0.664*** 1.000

(4) salesgr 0.041 0.087** 0.011 1.000

(5) In_debtratio -0.158*** -0.123*** 0.082** 0.011 1.000

(6) experience 0.114*** 0.253*** 0.183*** -0.045 -0.166%** 1.000

(7) ipo 0.192*** 0.483*** 0.318*** -0.015 -0.166*** 0.304*** 1.000

(8) rnd -0.061* -0.053 0.026 -0.018 0.105*** -0.024 0.034 1.000
*xx n<0.01, ** p<0.05, * p<0.1
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[32 13] & A% 2 719 54 95309 4334 (2016-2019)
Variables 1) 2) 3) 4) (5) (6) ) (8)

(1) group 1.000

(2) In_asset 0.351*** 1.000

(3) In_sales 0.238*** 0.638*** 1.000

(4) salesgr 0.038 0.089** -0.030 1.000

(5) In_debtratio -0.122%** -0.189*** 0.076** -0.117%** 1.000

(6) experience 0.128*** 0.260*** 0.177%** -0.012 -0.226%** 1.000

(7) ipo 0.174%** 0.452*** 0.276*** -0.011 -0.196*** 0.232%** 1.000

(8) rnd -0.036 0.026 0.074** -0.015 0.029 0.013 0.123*** 1.000
*** n<0.01, ** p<0.05, * p<0.1
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[ 14] 71972 f570 b @479 A% 24 B4 (2014-2017)

VARIABLES Model (1) Model (2) Model (3)
group 0.422** 0.397** 0.418**
[0.190] [0.190] [0.190]
experience 0.00727 0.00665 0.00723
[0.00659] [0.00660] [0.00660]
ipo 0.367 0.436 0.375
[0.283] [0.285] [0.283]
rnd14 0.0177
[0.193]
rnd17 -0.348*
[0.200]
rnd14* rnd17 -0.0447
[0.242]
In_debtratio 0.199*** 0.207*** 0.199***
[0.0611] [0.0611] [0.0611]
In_sales -1.055%** -1.046%** -1.053***
[0.115] [0.115] [0.115]
In_asset 0.662*** 0.637*** 0.659***
[0.145] [0.145] [0.145]
Salesgr 0.000691 0.000680 0.000687
[0.00114] [0.00115] [0.00114]
constant 6.860*** 7.312%** 6.886***
[2.420] [2.432] [2.422]
observations 728 728 728

Standard errors in brackets
Hkk p<0.01’ *%k p<0.05, * p<0.1
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4d 25 Folx WA AHE AST Medol Bda BAE £
9let.
[32 15] 71993 #5ol we AV #A54 23 4 (2015-2018)
VARIABLES Model (1) Model (2) Model (3)
group 0.509*** 0.499*** 0.507***
[0.191] [0.191] [0.191]
experience 0.00700 0.00648 0.00664
[0.00611] [0.00613] [0.00612]
ipo 0.628** 0.650** 0.631**
[0.263] [0.264] [0.264]
rnd15 -0.0250
[0.192]
rnd18 -0.259
[0.204]
rnd15*rnd18 -0.343
[0.241]
In_debtratio 0.248*** 0.252%** 0.251***
[0.0606] [0.0606] [0.0606]
In_sales -0.965*** -0.962*** -0.962***
[0.109] [0.108] [0.108]
In_asset 0.649*** 0.636*** 0.641***
[0.141] [0.141] [0.141]
salesgr 1.43e-05 1.43e-05 1.42¢-05
[8.95e-05] [9.04e-05] [8.83e-05]
constant 5.006** 5.285** 5.156**
[2.256] [2.269] [2.257]
observations 694 694 694

Standard errors in brackets
*** n<0.01, ** p<0.05, * p<0.1
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(% 16] 7I9AE &

AT A5 23 24 (2016-2019)

VARIABLES Model (1) Model (2) Model (3)
group 0.617*** 0.611*** 0.598***
[0.189] [0.188] [0.189]
experience 0.0173*** 0.0171*** 0.0170***
[0.00635] [0.00635] [0.00637]
ipo 0.504** 0.480** 0.494**
[0.238] [0.237] [0.238]
rnd16 -0.460**
[0.180]
rnd19 -0.307
[0.217]
rnd16*rnd19 -0.693***
[0.252]
In_debtratio 0.319*** 0.308*** 0.312***
[0.0653] [0.0649] [0.0652]
In_sales -0.957*** -0.959*** -0.963***
[0.108] [0.107] [0.108]
In_asset 0.747%** 0.768*** 0.769***
[0.138] [0.137] [0.138]
salesgr 0.00214* 0.00223* 0.00213*
[0.00124] [0.00124] [0.00124]
constant 2.061 1.552 1.652
[2.180] [2.168] [2.175]
observations 699 699 699

Standard errors in brackets
*kk p<0_01, *%k p<o_05, * p<0.1
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[J——;L_ 17] 7]%@% ‘Pl“?‘oﬂ T’q'% @'7417]@ X]é"l}\é E;}Q %ﬁ(2014—2019)

VARIABLES 2017 2018 2019
group 0.418** 0.485** 0.489**
[0.190] [0.196] [0.198]
experience 0.00723 0.00666 0.0130**
[0.00660] [0.00655] [0.00663]
ipo 0.375 0.243 0.425
[0.283] [0.283] [0.277]
rnd14*rnd17 -0.0447
[0.242]
rnd14*rnd18 -0.206
[0.264]
rnd14*rnd19 -0.233
[0.328]
In_debtratio 0.199%*** 0.294*** 0.213***
[0.0611] [0.0652] [0.0660]
In_sales -1.053*** -1.093*** -0.979***
[0.115] [0.120] [0.116]
In_asset 0.659*** 0.847*** 0.656***
[0.145] [0.156] [0.152]
Salesgr 0.000687 -0.000351 0.000939
[0.00114] [0.00100] [0.000822]
Constant 6.886*** 2.803 4.889*
[2.422] [2.441] [2.499]
Observations 728 701 675

Standard errors in brackets
*kk p<0_01, *k p<o_05, * p<0.1
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[3£ 18] A 714 Fholl s AV AFAH =24 &4
2014 -2017 2015-2018 2016-2019

VARIABLES High Low High Low High Low
group 0.553** 0.206 0.860*** 0.319 0.793*** 0.308
[0.259] [0.293] [0.291] [0.262] [0.241] [0.312]
Experience -0.0117 0.0280***  -0.0154 0.0123 0.00869 0.0242**
[0.00993]  [0.00978]  [0.0117] [0.00771]  [0.00907]  [0.00972]

Ipo 0.302 0.394 0.727* 0.703* 0.455 0.992**
[0.376] [0.470] [0.390] [0.373] [0.290] [0.473]

RND 0.0842 -0.411 -0.269 -0.368 -0.826*** -0.123
[0.291] [0.487] [0.365] [0.327] [0.301] [0.482]
In_debtratio 0.116 0.307*** 0.176* 0.263*** 0.341*** 0.271***
[0.0850] [0.0925] [0.0979]  [0.0797] [0.0849] [0.105]
In_sales -1.028*** -1.122%** - -0.990*** -0.888*** -1.127%**

0.858***

[0.158] [0.174] [0.168] [0.144] [0.136] [0.190]
In_asset 0.698*** 0.640***  0.555***  0.611*** 0.664*** 0.969***
[0.195] [0.227] [0.210] [0.196] [0.171] [0.245]

salesgr 0.000378 0.000908 1.25e-05 0.000118 0.00185 0.00287
[0.000711]  [0.00235] [6.54e-  [0.000955  [0.00158] [0.00210]

05] ]

Constant 6.231** 7.864** 5.248 6.561** 2.373 0.792
[3.150] [3.910] [3.241] [3.255] [2.672] [3.869]

Observations 382 346 310 371 422 277

Standard errors in brackets
*kk p<0.01, *%k p<0.05, * p<0.1
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[ 19] 7199A

W FA719 A% TEY A (2014-2017)
(=]

VARIABLES 24 1) 24 (2 24 (3)
Group 0.243** 0.225** 0.240**
[0.112] [0.112] [0.112]
Experience 0.00417 0.00386 0.00415
[0.00393] [0.00393] [0.00393]
Ipo 0.206 0.246 0.210
[0.166] [0.167] [0.166]
rnd14 0.0128
[0.115]
rnd17 -0.207*
[0.119]
rnd14*rnd17 -0.0290
[0.144]
In_debtratio 0.117%** 0.123*** 0.117***
[0.0353] [0.0354] [0.0352]
In_sales -0.615*** -0.610*** -0.614***
[0.0630] [0.0630] [0.0630]
In_asset 0.386*** 0.373*** 0.385***
[0.0810] [0.0814] [0.0812]
Salesgr 0.000384 0.000380 0.000382
[0.000592] [0.000603] [0.000590]
Constant 3.976*** 4.207*** 3.088***
[1.353] [1.359] [1.354]
Observations 728 728 728

Standard errors in brackets

*kk p<0.01, *%k p<0.05, * p<0.1
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[3% 20] 7193 5ol me A7 A54 228 £4(2015-2018)

VARIABLES 24 1) 24 (2 24 (3)
Group 0.295*** 0.288** 0.292**
[0.114] [0.114] [0.114]
Experience 0.00442 0.00417 0.00424
[0.00371] [0.00371] [0.00371]
Ipo 0.398** 0.411*** 0.401**
[0.158] [0.159] [0.159]
rnd14 -0.0400
[0.116]
rnd17 -0.152
[0.123]
rnd14*rnd17 -0.203
[0.145]
In_debtratio 0.139*** 0.141*** 0.141***
[0.0356] [0.0356] [0.0356]
In_sales -0.524*** -0.521*** -0.521***
[0.0556] [0.0555] [0.0555]
In_asset 0.326*** 0.319*** 0.321***
[0.0776] [0.0777] [0.0775]
Salesgr 7.29e-06 7.33e-06 7.27e-06
[5.13e-05] [5.26e-05] [5.12e-05]
Constant 3.255** 3.397** 3.331**
[1.343] [1.349] [1.343]
Observations 694 694 694

Standard errors in brackets

*kk p<0.01, *%k p<0.05, * p<0.1
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[ 21] 71940 el w2 A7 A& L2

2 (2016—2019)

VARIABLES 24 1) 24 (2 24 (3)
Group 0.368*** 0.366*** 0.357***
[0.113] [0.113] [0.114]
Experience 0.0104*** 0.0104*** 0.0102***
[0.00382] [0.00382] [0.00383]
Ipo 0.318** 0.305** 0.313**
[0.143] [0.143] [0.143]
rnd14 -0.272**
[0.109]
rnd17 -0.183
[0.130]
rnd14*rnd17 -0.407%**
[0.149]
In_debtratio 0.191*** 0.186*** 0.187***
[0.0383] [0.0381] [0.0382]
In_sales -0.552*** -0.556*** -0.556***
[0.0584] [0.0583] [0.0585]
In_asset 0.426*** 0.441*** 0.438***
[0.0786] [0.0781] [0.0783]
Salesgr 0.00122 0.00126* 0.00120
[0.000746] [0.000743] [0.000744]
Constant 1.238 0.939 1.019
[1.294] [1.284] [1.287]
Observations 699 699 699

Standard errors in brackets

*kk p<0.01, *%k p<0.05, * p<0.1
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(32 22] 7]9ASE f5el & SAVY AH5d Z2H F4(2014-2019)
VARIABLES 2017 2018 2019
Group 0.240** 0.300*** 0.298**
[0.112] [0.116] [0.117]
Experience 0.00415 0.00397 0.00791**
[0.00393] [0.00392] [0.00398]
Ipo 0.210 0.141 0.261
[0.166] [0.167] [0.163]
Rnd14*Rnd17 -0.0290
[0.144]
Rnd14*Rnd18 .0.124
[0.157]
Rnd14*Rnd19 -0.133
[0.192]
In_debtratio 0.117*** 0.171*** 0.125***
[0.0352] [0.0375] [0.0378]
In_sales -0.614*** -0.643*** -0.583***
[0.0630] [0.0667] [0.0661]
In_asset 0.385*** 0.492*** 0.389***
[0.0812] [0.0885] [0.0869]
Salesgr 0.000382 -0.000187 0.000558
[0.000590] [0.000567] [0.000495]
Constant 3.088*** 1.803 2.937**
[1.354] [1.428] [1.426]
Observations 728 701 675

Standard errors in brackets

*% 0<0.01, ** p<0.05, * p<0.1
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[ 23] AR 713t 5ol e AV A5d 229 4

2014-2017 2015-2018 2016-2019
VARIABLES High Low High Low High Low
group 0.332** 0.105 0.525*** 0.168 0.490*** 0.158
[0.154] [0.173] [0.175] [0.156] [0.146] [0.186]
experience -0.00719  0.0163*** -0.00923  0.00768*  0.00500  0.0148***
[0.00593] [0.00571] [0.00707] [0.00463] [0.00548] [0.00568]
Ipo 0.171 0.226 0.434* 0.472** 0.271 0.609**
[0.222] [0.273] [0.234] [0.222] [0.174] [0.278]
Rnd 0.0616 -0.253 -0.160 -0.209 -0.485***  -0.0781

[0.175]  [0.281]  [0.221]  [0.196]  [0.177]  [0.289]
In_debtratio 00682  0.178%**  0.105%  0.144***  0.203%**  0.169%***
[0.0499] [0.0519] [0.0578] [0.0468]  [0.0502]  [0.0608]

In_sales -0.622***  -0.636*** -0.514*** -0.507*** -0.534*** -0.601***
[0.0905] [0.0925] [0.0961] [0.0696] [0.0781] [0.0927]
In_asset 0.422*%**  0.364***  (0.327***  0.270**  0.400***  (0.511***
[0.111] [0.125] [0.122] [0.105] [0.0998] [0.133]
salesgr 0.000224 0.000529 5.70e-06  0.000144  0.00111 0.00142
[0.000387] [0.00141] [2.77e-05] [0.000536] [0.000960] [0.00119]
Constant 3.787** 4.387** 3.257* 4.268** 1.406 0.354
[1.788] [2.156] [1.930] [1.918] [1.568] [2.313]
Observations 382 346 310 371 422 277

Standard errors in brackets
Hkk p<0.01’ *%k p<0.05, * p<0.1
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w ks 7ro] 3+t (Chang and Hong, 2002; Bae et al., 2002).
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BE 1: AxYY R&DAFTEY BmE 7/

[F= 3 1] OECD classification of industries by R&D intensity (OECD,
2016)

R&D Intensity Category ISIC Rev.4
High R&D intensity
Air and spacecraft and related machinery 303
Pharmaceuticals 21
Computer, electronic, and optical products 26

Medium—high R&D intensity

Weapons and ammunition 252
Motor vehicles, trailers, and semitrailers 29
Medical and dental instruments 325
Machinery and equipment nec 28
Chemicals and chemical products 20
Electrical equipment 27
Railroad, military vehicles and transport nec (ISIC 302, 304, 309) 30X

Medium R&D intensity

Rubber and plastic products 22

Building of ships and boats 301

Other manufacturing except medical and dental instruments 32X
64

A&l 8k



Other non—metallic mineral products

Basic metals

Repair and installation of machinery and equipment

23

24

33

Medium—low R&D intensity

Textiles

Leather and related products

Paper and paper products

Food products, beverages and tobacco

Wearing apparel

Fabricated metal products except weapons and ammunition

(ISIC 25 less 252)

Coke and refined petroleum products

Furniture

Wood and products of wood and cork

Printing and reproductions of recorded media

13

15

17

10—-12

14

25X

19

31

16

18

65
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5 2:20154, 2016 @ &A7|HY 7|2FAF

[F-= 3% 2] 2015 AZIAE] RIAFHE V2 SA
% Y

Sk AE5A= 1 0 Al
PO 2018 136 883 1,019
(BIm W) 2019 138 881 1,019
R&D H% 2018 d 176 843 1,019
(Br ) 2019 d 116 903 1,019

A w=5A At Rt HAa% o gk
In_asset ()

2018 865 24.098 1.261 19.419 30.359

2019 775 24.208 1.239 20.193 30.338
In_sales (%)

2018 839 23.444 1.781 14.737 29.893

2019 749 23.608 1.734 11.695 29.749
salesgr (%)

2018 841 488.153] 13,816.700 —100.000] 400,670.500

2019 751 31.168 555.780 —100.000] 14,358.740
In_debtratio (%)

2018 721 5.081 1.682 —-1.470 12.683

2019 674 5.026 1.622 -1.514 10.772
experience (\d)

2018 1,019 22.46811 13.67198 5 101

2019 1,019 23.46811 13.67198 6 102
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Ty i 1 0 A
PO {4
20194 159 901 1,060
(Hr ™)
R&D %
(o) 2 20194 141 919 1,060
= % 5] 2016 W SAVIAS] AFHs 72T
A =4 Bt B FH gk # ol gk
In_asset (91)
2019 857 24.098 1.235 16.314 30.338
In_sales (%)
2019 828 23.363 1.762 11.695 29.766
salesgr (%)
2019 828 32.528 530.825 —100.000 14,358.740
In_debtratio (%)
2019 726 5.008 1.649 —-1.514 10.772
experience (d)
2019 1,060 22.426 13.499 5 102
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[F-= % 6] 7193 5l we @AV A5 2384 (2015-2019)

VARIABLES 2018 2019
group 0.507*** 0.472**
[0.191] [0.196]
Experience 0.00664 0.0111*
[0.00612] [0.00626]
Ipo 0.631** 0.676***
[0.264] [0.258]
rnd15*rnd18 -0.343
[0.241]
rnd15*rnd19 -0.390
[0.310]
In_debtratio 0.251*** 0.242%**
[0.0606] [0.0657]
In_sales -0.962*** -0.869***
[0.108] [0.108]
In_asset 0.641*** 0.637***
[0.141] [0.140]
salesgr 1.42e-05 0.00248*
[8.83e-05] [0.00150]
Constant 5.156** 2.762
[2.257] [2.244]
Observations 694 648

Standard errors in brackets
Hkk p<0.01’ *%k p<0.05, * p<0.1
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[F2 £ 7] 79A A7 A5 Z28 24 (2015-
2019)
VARIABLES 2018 2019
group 0.292** 0.275**
[0.114] [0.118]
Experience 0.00424 0.00710*
[0.00371] [0.00380]
Ipo 0.401** 0.419***
[0.159] [0.155]
rnd15*rnd18 -0.203
[0.145]
rnd15*rnd19 -0.230
[0.185]
In_debtratio 0.141*** 0.140***
[0.0356] [0.0384]
In_sales -0.521*** -0.491***
[0.0555] [0.0573]
In_asset 0.321*** 0.351***
[0.0775] [0.0775]
salesgr 7.27e-06 0.00145
[5.12e-05] [0.000903]
Constant 3.331** 1.700
[1.343] [1.305]
Observations 694 648

Standard errors in brackets
*kk p<0.01, *%k p<0.05, * p<0.1
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Abstract

A marginal firm or zombie firm is theoretically a firm that cannot
survive independently and cannot grow without financial support from
outside institutions, such as, the government or financial institutions.

In Korea, the Bank of Korea's definition that marginal companies have
an interest coverage ratio of less than one for three consecutive
years is commonly used.

Prior studies have analyzed that marginal firms are essentially forced
to exit the market but survive for a long period of time due to
institutional factors, such as, government support and loose financial
practices. It was also analyzed that the persistence of marginal firms
further distortion of resource allocation, such as preventing new firms
from entering the market and negatively affecting employment and
productivity by limiting resource movement to normal firms.

On the other hand, marginal firms could be the nourishment of what
Schumpeter called creative destruction, which, if extinguished in a timely
manner, could give other entities a new opportunity for growth through

transfer of technology and know—how.
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Thus, analyzing what institutional factors or attributes of a marginal
firm will cause a long—term market survival is one of the important
issues with regard to marginal firms. Especially in the Korean economy,
business groups account for a high proportion, and the analysis of how
they affect marginal firms is an important issue.

In particular, compared to independent entities whose market
selection mechanisms work directly, business groups need to consider
how they affect the entity in the business group in terms of the
persistence of the marginal firm state. This study confirmed that
marginal firms in the business group are more likely to remain in the
market as marginal firms than independent firms, especially in high—
tech industries. This suggests that even marginal firms need an
approach that reflects the characteristics of each marginal company
rather than implementing policies such as uniform support or
restructuring, depending on the presence of business groups or the

nature of the industry.
Keywords: Zombie firms, business groups, persistence, industry
Student Number: 2019—-28833
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