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1 A& 19629 Edwin Mansfield®] =%o|t}. Mansfield (1962) & A|Hz}e] ¥
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=

Z % Robert Gibrate] =% 1931 A
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(-) ©] TA (inverse growth-size relationship)

(-) 9] A (inverse growth-age relationship) =
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Hall (1987) o] A5 EXEAE o] F A7olA vHEso] AxHo] gha o= <18 &
22 ] el o]8Ha itk
F2olm = 3 Folvh H2e] Ant avfehd ve3t 2k Stam (2010)

ka2 AASITE B3 Neumark (2011) & &7FE 719°] B e A& 3
Fithe das 4glen, ole Az Mulag] ZFelA 2l Aoz 4t
H atele glvhal Hokth SRRk xHEke] HAS A|A|shs AvE A4 @

Haltiwanger et al. (2013) & 7199 A%< A 7199 7% 715 Aol
T AAAR BAV} flvks 2345 At leoﬁ Bentzen et al. (2012) & 7]
o] Aol Rt (+) ¢ WAE Heve AFE AXe|e P

A2t WA S ARk AR 7199 Rl Tastte Al tejre T2
e o HRlth & £9] Daunfeldt and Halvarsson (2015) & &+ ¥12] o]
Q1 "37 (one-hit wonders) & A|EHA] gettal T e, o= 719 438+

Aol (- )-4 HAAZS 7HS om]git) Lawless (2014){— 7]%94 XA =9
o

o
ko

A
T A= AR Evans (1987) ¢F ¥l5=gk 235 AUd Aoz Helrh =
Gibrate] M2 % A =
Jovanovic 7Hd& A|A|gths Aol o]Q1H (2002) & 20001 o]H ] A=E ©]&
Gt 0131??} A7E A9em, gs - AF3(2013), A9 - AV (2013), &
H]

=3 - =32 (2014) 2

2l M 7‘1E1’)r94 H2e 7}%”3}3'— T e 23s 4k
719 =9l d7AdE eofehd tadt 2k A 71del AT A"l
(-) e BAE zretheE Jovanovic 7HolE 333 o7t dAE Aow Helth
A 7199 AT FE7F Fosithe A HBeke] WA o disiAe =
ojth. Tt 7FEIF 2 VIHER o] Folxl BEox e A Bete] WA o] Yt
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AE7t e

= ATe el AlEeke] Mol AilstertE Alstaal dty, 1o
Sh= o] Ert A1 2] WA (Zipf's law) o 7P7ke W= 714
SThaL Aetely] wjZelth A|zo] A2 -5 |7t T LM -
= nE7b FEE SXxE2 Y ERE (Pareto distribution) 7} & A =],
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= THEE (lognormal distribution) 2 W24 &
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(sample selection bias) otk 72 7191e] ARE o]&she ATl AP7IHE A
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= 719524 #de] 2006-20161d Ak=ela, EA= KIS valueZt Alg-sh=
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(Table 1) Numbers of firms by employees

MDIS KIS

year | ~50 ~2;O jggb 501~ sum ~50 ~2é0 jzg; 501~ sum

1980 1 18 20 184 223
1981 1 21 17 184 223
1982 3 64 25 214 306
1983 15 144 46 279 484
1984 92 572 137 418 1,219
1985 118 702 181 442 1,443
1986 161 813 204 461 1,639
1987 194 955 228 499 1,876
1988 190 1,082 267 530 2,069
1989 228 1,173 269 540 2,210
1990 308 1,300 269 542 2,419
1991 433 1,472 276 548 2,729
1992 438 1,563 256 554 2,811
1993 443 1,570 258 550 2,821
1994 570 1,808 287 550 3,215
1995 1,224 2,182 318 577 4,301
1996 1,740 2,355 334 582 5,011
1997 2,555 2,709 320 569 6,153
1998 3,080 2,840 274 479 6,673
1999 3,564 3,193 321 516 7,594
2000 3,914 3,476 350 545 8,285
2001 4,165 3,877 390 566 8,998
2002 5063 4,257 417 589 10, 326
2003 5,693 4,583 439 625 11,340
2004 5617 4,777 440 634 11,468
2005 5603 4,993 420 675 11,691
2006 424 8,728 623 917 10,692 6,034 5,309 476 674 12,493
2007 631 8,413 698 922 10,664| 6,599 5,594 483 696 13,372
2008 498 8,699 730 929 10,856| 7,130 5,841 533 690 14,194
2009 676 8,415 755 957 10,803 7,610 6,100 533 703 14,946
2010 | 1,241 7,960 766 1,004 10,971 7,584 6,365 576 765 15,290
2011 1,041 8,769 773 1,056 11,639 7,768 6,685 610 822 15, 885
2012 1,061 8,913 825 1,130 11,929| 8,468 7,148 645 843 17,104
20131 1,333 8,792 893 1,123 12,141 9,117 7,406 643 786 17,952
2014 | 1,572 8,693 888 1,177 12,330 9,686 7,967 691 903 19, 247
2015 1,750 8,530 916 1,190 12,386 9,990 8,156 727 947 19, 820
2016 | 1,327 8,652 1,042 1,371 12,392| 10,868 8,561 790 977 21,196
2017 12,522 8,908 796 1,032 23,258




3 9ler, 51-300%%1 7191l ¥ 40%, 301-50078<1 7194<] ¥
EFOoR 5008 o3l 71949 WlEe A 4-5%°]th KIS value HlolE o]~}
719 AR FAleA 7 e AR o FiEe] g7] el Aew
Holth,

MDIS #t&9] 735 #2713t #a & 5 e A7t B4 &rhe 2]
otk KIS value AHRS] ¢ £&713t0] 2o A4S e AWdar Bt
© Aol ARoltk. ot o] AmE PGS FAY F JEE Ho] A
obd 2 atefefol dth 53] HZole 18 7RI FAIG 7199 HlFol Ui 7
Aetl, olE aHst] FHLT 1091 olste] 7192 FEoNA Aefeiet. g
1980t AFRe] -5 Hito] Hleksty]| wiite] FHEIE 277 A= SF3UTh
uebs] Ao mE 1987 ol F ARE FE o8kt

T Aol 3 AWlee thadt 2ol Felsith 541 MDIS AEE ©f

2 Apol & Wkgstr| ffato] AdemHs

A ¥ AHe 4 industry-agriculture, =5

, A7), 7k, S7] B FREAY, Sk - d7]E A, dRAY B S

AEAAe] 7% industry-manufacturing, AR 7AHLe]  Z$  industry-

construction, YA EAmHC] 79 industry-wholesale/retail®] RHGFE o] &
=,

Sk mep wANas B Ahe e49, 4U 9 e44e, F9, 94
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EE D FRAN Y, FEAR 2

a1EFYS A = Vel & gu¥S relational S B

o]t} W3k AAS]AL o
SIAE Qe A9 1o]al %A e
AAA Bl MDISe 53819, A-8419H, ARy, 4xd 5 A
A HFAFE At 2o 52 FgAS YehlE debt/assets
FTARE HiR] Fjolt

theo 2 KIS value AR E o] &3+ 749 A

(e}
=
=]
B
% 0ol 3 [PR/assetS EARF the
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&
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Aun|i g} A A} oS YERN = relational= MDIS #AFE9}F 22 W&
B3ttt listede f7HAAIE B Z2sA 7ol Add 25 19 32 2t T
Aot 7199 AR S UEl= ¥ agew A AF o] F AFE o] L3
t}. IPR/asset FAMF thH] 214 Q41 A A AL AT Ef el A5-E

FAARY F A e 2 o] 83kt R&D/sales2 &Y
A7 o], AT EH = EAILRA
H|, 7378AT70dH], AN, 7hddzte] ?‘%% 01%'3}3?\ . ATA A=
Yell &= fee thad 2ol 73tk %4 debt/asset A tiv] Fajo]a,
currentasset/asset<> FAME UH] f-5214, sales/asset FARF Oi¥] wj & (%
AkE A8, EBIT/assets A thd] d<do]9], retained earnings/assets &
ARF he] R (o]l F) olth BOR export/sales WlEH A FEH o]
A28 Bl g0l

B A B K geld J1E Fujel a9 pRET A BRAgHe)s
AT FEWEE o8 A 5699 J19 n8e) AFe BASN,
H

A Aeis] WAk Az Y E e %}aiu}.

log( ) B0+ﬁ1 log( i0 )+62X +e; (D

(1) AelM log(S,)E i 7199 771 m&e] 2agkeld log(S,)E i 7199 0

7] mge] 2agkelty, & A= 0719 7719 1M S ed o g AFsth o] W
HE dle ATl del olgske WHe=z VI 1o 12 ApgH
(autocorrelation) o] W2 FAH 55 T F+ == 3 £k 3 X, =79 1
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zj =~y W, +u;, where o> =var(u;)
z;=11if 2, >0
=0if 2z, <0 (2a)
Pr(z; =11 W) =2 (yI)) (2b)
log(S;7) =By + B110g(Sy) + o X; + po ANy W;) + €
where o? =war(e;), p=corr(u;e;),

AXywW,) =o(yWi/a,)/®(vW/0,) (2c)

A (2a) 218 AHEEY 2] (Selection equation) ©|&F 21 (2¢) A&
(Outcome equation) ©] &} H-E2t}, MeHEyg210] (2a2) 212 Probit B & 7|
AE A F-E Adste W 2lolth. Wi 7199 A& 3= vx= AT
ol1, old w} 2 7} AFHTE 27} 0BT AW 2,7} 10] EH, ol& i 7ol

7719 AEITHE Tolnk, Wl 27} 03 2AY Zowm 2,7} 00] HH, ol&
i 719°¢] 7719 Abgditte Solth Ax AR EE 7 E A 719 e
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fol

= inverse Mill's ratiog}al F-2+4|, o]& AWHSsE ¥3sles o] FEAHR
I

(2a) )= F43l] (2b) 2ol A inverse Mill's ratios 73t & ©|& (2c) ] 3|AE
Aol A AHWMEg o] &sh= Aoli, FIMLES (2)2] HAZS FAse= Aol
Davidson and MacKinnon (2004) & Heckman®] &2}7} inverse Mill's ratiod] 3=
AT ke AAsketl F&akAR FIMLO] T &84 (efficient) &
Aok webd & dAgE 7 7R Wl g FEARE B AAE AolA|RE
FEAYH 7} =7 A E ull Heckmane] 294 9275 o] &3l A H
o] HAS HA T wo= FIML 23t FHAHE o] &3t}

ASEA AN T3 W& Z2A9A7L AJE7HE A ske A At
H2o] Adsherke AR she slolth. FEAHAT} EAdth= AT &
inverse Mill's ratio®] F8A157t Felgte] 22tk = inverse Mill's ratio®]
FAT7E oot BEAAE AT EAdT = ARV S 714 o |loh ofst
A= inverse Mill's ratios IMRoletar eFdeity gk x| He} w2l Hy
(2) 2ol A log(S,) el FAT B0l 107F] AL 2ok 5 0] 1o]H A=
2ke] WHAo] Adygitta At} g o] l1olghs AFTHES A4 st &

k)

lo

A= A=A (Wald test) & o]-&3ith
719 182 A JgkS n R 89lo 2= HAIEHE (innovating activity), 71

Qo] 912, SlolH|a 4 SHom Qg MARE 7k Aol, Fxe| §3A9

=
(limited legal Lability) A= S°] &4 AUt} (Calvo, 2006). & o] FolA 71
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Gabaix (2009) & = S AABIA (S 7)Y TR WE <+
9l (rank) 2}aL 3FH 9] 2agks 719 RS Uil 5,9 gkl g8l A&
Aste] i)

In(i—0.5)=a—bIn(S)+e, 4)

= TEHAFE In(i)7F oldgt In(i—0.5) 3t
=), ole AFEAY (small sample bias) S Z°]7] 93t Zo|t}. A 1= F3
2] po AEA EFEQ A} (asymptotic standard error) 7} b(n/2)” V2L H

o} gow x]zo HAE s AsiA 39 5%<] 7198k o] &3t o9

I A E2}e] ol vlat Az5a s}

1. M| 7|Y¥S thaez st AF¥ZD

A A 7199 dider ABete] WA gk AFEMARE du ik
(Table 2)¢} (Table 3)ol& BAA MDISE o]&a Axr} A= lom,
(Table 3)~(Table &= KIS Elo|E{#lo]~E o] &gt At AAl=lo] ]tk
(Table 2)¢} (Table 3)2 Z+Z} 2006-2011, 2011-2016132] 118 S7}ol] th3t 3
A dae]a, (Table 4)~(Table 8)<& 1987-19931, 1993-1999%, 1999-2005
9, 2005~ 20114, 2011-2017d9] 18 Z7fo] tigh 3784 A7 o]},

MDIS #2ta= AlAIE0] 2006\d o] F& &2 Holx Az o] &8 Wit 3
H7L B2 gths Ao S A}, ol & E9] (Table 2)9} (Table 3)°lA+=
Jovanovic 7Hd9] A& 918l F8g w52l 719 AH (age) & AYHSFE o] &
g = Qiih wabd (Table 2)9} (Table 3)olA] o]-&ak AW Ak oin|d
T, AL A (relational), AZ AAHA/AAF(IPR/asset),  F-20/AH2F (Debt/
asset) ©|t}. o]} HlwE uwj KIS value A5+ 19804 ©|FHE A8 E AlFsta
ME 7199 HRE A Algdith. webd (Table 4)-(Table 8)2] A3
Aole F7H R 719 9% (age), A AF-(listed), A77HEH]/mE (R&D/
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Sales) B2 2 A/ 22 (currentasset/asset), =N/ MEH (export/sales) 52 A
HrE O] STk W3 ey Aol Aapil Ao T3 W] Fketo]
AAk3] (Sales/ asset) oJgol]/AAH(EBIT/asset), Hol&/ZF (retained

earnings/asset) = A

2EXE ﬁ'ﬂv‘:} <regre551on), 2A 373 (2-step regression), FIMLE] 37}

&3 A43E At k. 4 2489 QHHH & (DA g A3
o]tk 3%9] 29 743 489] FIML2 (2) 45 F743t=, A= Heckman®]
2WHA HALE o] &3 Ao] 3 FAk= FIMLE o] &3 Afolnt. 7} 39| Aol
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<Table e 20119 18 R Zagke 2006 g FRe Zagkl el

F3 Aol 4 20A 379 A4 IMRE] FHAIG7L 0. 5422 F-<] 3t

71w el EEAEAT} AR Aoz Witk wEhA AR e &

LA o o8] g W Aoz Holok gt} o R log(s,) 2l FHAF

0.9210]a1 29HA F7<] 7% 1.031e]% FIMLS] 75 0. 956

olty. FEAYHE nHITHA log(s,) el F8AFE o 2 A= YEpth

2 ] 7% log(5,) el A= 1. 0312 1] DH% 7V Rt ohet ¢

2. 212 FAF7} 1olghe A7 S 7148 + itk webA]

29 AT Evhd A\ Hale] WHe wo} Aow & gk sAw
FIML®] 7% log(5,) e FEAFTE 0. 95622 13} zfe]7}

EARTARE 17,3622 F4A57} 1olgks AF7H & 7143kt ehollA A

w3k vkel o] FIML 78219 £4to] o 242 2oz defA 17 wiel FIML

] F2 Zlolth. WA (Table 29 2

. A = Zo® Holn ol& zEshA

log(5y) el FAAFE 1o 7HAIARE F8A 57} 1olgte AF7Hde 71244

Ht} 7k Avks A7 =R



70 RBERIE Al 67T H Al s

(Table 2) Estimation results(MDIS) : 2006~2011

regression 2-step regression FIML

Selection equation
constant -2.172(-20. 94) *** | -2.245(-26. 10) ***
log(S,) 0.603(29.19) *** 0. 621 (30. 01) ***
industry-agriculture -0.290(-1. 28) -0.317(-1.55)
industry-manufacturing 0.091 (2. 67) *** 0.067 (2.02) **
industry-construction -0.230(-3. 87) ** -0. 242 (4. 04) ***
industry-wholesale/retail 0.217 (4. 61) *** 0. 206 (4. 50) *
relational 0. 007 (0. 25) 0.016(0. 54)
IPR/asset 0. 848 (0. 26) 0.757(0.18)
debt/asset -0.343(-10.17) *** | -0.345(-16. 15) ***

Outcome equation
constant 0.493(12.86) *** | -0.262(-1.76)* 0.251(3.78) ***
log() 0.921(134. )*** | 1.031(46.11)*** | 0.956(91.43) ***
industry-agriculture -0.131(-1. 08) -0.215(-1.62) -0. 157 (-0. 90)
industry-manufacturing -0.017(-1. 16) 0. 007 (0. 40) -0. 008 (-0. 55)
industry-construction -0.001 (-0. 04) -0.064 (-1.84) * -0. 021 (-0. 70)
industry-wholesale/retail -0.060(-2.97)*** | -0.001(-0.07) -0. 041 (-2. 20) **
relational -0.050(-3.83)*** | -0.046(-3.09) *** | -0.049(-3.77) **
IPR/asset -1.201(-0. 97) -1.025 (-0. 70) -1.175(-0. 41)
debt/asset -0.024 (-1. 38) -0.128 (-4.65) *** | -0.057(-2.98) ***
inverse Mill's ratio 0.542 (5. 41) ***
O 0.536(98.01) ***
B 0.325 (6. 15) ***

no. of obs 10, 692

no. of censored obs. 3,156

Wald statistics 2.01, p-value 0.155| 17.36, p-value 0.00

Notes: 1) MDIS data are used. The dependent variable are in 2011 and all the explanatory
variables are in 2006.
2) Regression is the estimation results of the model (1). 2-step regression and FIML are
the estimation results of the model (2).
3) t-values are in parentheses and *, **, *** are significant at the 10%, 5%, 1% levels

respectively.
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(Table 3) Estimation results(MDIS) : 2011~2016

regression 2-step regression FIML

Selection equation
constant -0.929(-11.85) *** | -1.136(23.11) **
log(5)) 0.391(24.35)*** | 0.510(54. 66) ***
industry-agriculture 0. 252(0. 69) -0.922(-1.94) **
industry-manufacturing 0.093 (2. 88) *** -0. 476 (-19.59) ***
industry-construction -0. 301 (-4.91) ** -0. 355 (-9. 38) ***
industry-wholesale/retail 0.310(7.04) *** 0.497(17. 64) ***
relational 0.117(3.76) *** 0.254 (11. 63) ***
listed 0. 205 (3. 87) *** 0.526(15. 88) ***
IPR/asset 4.81(0.99) 11. 867 (3. 98) ***
debt/asset -0.376(-12.25) *** | 0. 286 (-15. 12) ***

Outcome equation
constant 0.509(16.29) *** | -0.200(-1.66) * -0.264(-7.39) ***
log(S,) 0.929(161. 0) *** 1.027(58. 23) *** 1.035(148. 2) ***
industry-agriculture -0. 147 (-1.07) -0. 061 (-0. 35) 0.231(0.67)
industry-manufacturing -0. 068 (-5.13) *** | -0.024 (-1. 40) 0. 066 (3. 97) ***
industry-construction 0.432(15. 26) *** 0.343(9. 43) *** 0.325(12. 61) ***
industry-wholesale/retail -0. 061 (-3.51) *** 0.034 (1. 28) 0.032(1.64)*
relational 0.013(1.07) 0.045 (2. 84) *** 0.039 (2. 56) **
listed -0.023 (1. 35) 0. 006 (0. 27) -0. 021 (-0. 90)
IPR/asset -2.014(-0. 92) -1.109 (-0. 42) -2.407(-1.58)
debt/asset -0.030(-1.95) * -0.183(-5 98>*** -0.222(-17.16) ***
inverse Mill's ratio 0. 766 (6. 40) ***
Oe 0.728(174.5) ***
» 0. 987 (6330) ***

no. of obs 11, 639

no. of censored obs. 2,437

Wald statistics 2.50, p-value 0.114| 23.61, p-value 0.00

Notes: 1) MDIS data are used. The dependent variable are in 2016 and all the explanatory
variables are in 2011.
2) the same as Notes 2) and Notes 3) in (Table 2).



(Table 4) Estimation results(KIS) : 1987~1993
regression 2-step regression FIML

Selection equation
constant -0. 088 (-0. 25) -0. 179 (-0. 50)
log(s,) 0. 344 (6. 04) *** 0.358 (6. 11) ***
industry-agriculture 4.006 (0. 02) 4.008 (0. 01)
industry-manufacturing 0.025(0. 16) -0. 011 (-0. 06)
industry-construction 1.071 (2. 54) ** 1.074 (2. 53) **
industry-wholesale/retail -0.152(-0. 83) -0. 183 (-0.99)
relational 0.152(1. 36) 0.166 (1. 48)
listed -0. 260 (-0. 92) -0. 264 (0. 94)
age 0.012(1.73)* 0.013(1.74)*
IPR/asset -208.9 (-3, 14) *** -205. 3 (-3.11) ***
R&D/sales 27.47(0.92) 31.99(1. 00)
debt/asset -0.453 (-1. 38) -0.412(-1. 26)
currentasset/asset 0.311(1.18) 0.295(1.11)
export/sales 0.152(0.55) 0.131(0.48)
sales/asset -0. 012 (0. 20) -0. 008 (-0. 14)
EBIT/asset 0.829 (0. 89) 0. 881 (0. 95)
retained earnings/asset -2.142(-2.99) *** | -2.076(-2.93) ***

Outcome equation
constant 1. 055 (10. 06) *** 0.598 (3. 23) *** 1. 004 (9. 10) ***
log(s,) 0.821(57.36)*** | 0.875(37.10)*** | 0.827(55.66) ***
industry-agriculture -0. 308 (-2. 00) ** -0.207(-1.12) -0.298(-1.94) *
industry-manufacturing 0. 001 (0. 02) 0.017(0.33) 0. 003 (0. 07)
industry-construction 0.257(3.78) *** 0. 364 (4. 6) o 0.269(3.93) ***
industry-wholesale/retail -0.110(-1.98) ** -0.137(-2.17) -0. 113 (-2. 04) **
relational 0.191(5.79) *** 0.223 (5. 74) *** 0.195(5. 89) *
listed 0. 226 (4.19) *** 0.184 (2. 87) *** 0.222(4.11) ***
age -0. 007 (4. 42) *** -0.006 (-3 14) rE -0. 007 (-4. 35) ***
IPR/asset 17.618 (0. 56) -27. 440 (-0. 9.702(0. 31)
R&D/sales 6. 603 (1. 55) 9.796(1.93 ) 6.967 (1. 64)
debt/asset 0. 005 (0. 06) -0. 026 (-0. 26) 0.002 (0. 01)
currentasset/asset -0. 088 (-1. 14) -0. 036 (0. 40) -0. 081 (-1. 05)
export/sales -0.226 (-3.51) *** | -0.212(-2.86)*** | -0.225(-3.49) ***
inverse Mill's ratio 1.022(3. 41) ***
O 0.629 (57. 41) ***
P 0. 176 (1. 40)

no. of obs 1,825

no. of censored obs. 96

Wald statistics 27.84, p-value 0.00|135.5, p-value 0.00

Notes: 1) KIS value data are used. The dependent variable are in 1993 and all the explanatory
variables are in 1987.
2) the same as Notes 2) and Notes 3) in (Table 2).
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(Table b) Estimation results(KIS) : 1993~1999
regression 2-step regression FIML

Selection equation
constant 0.904 (3. 38) *** 0. 848 (3.07) ***
log(S,) 0.179 (4. 59) *** 0. 187 (4. 64) ***
industry-agriculture 0.038(0.07) 0. 048 (0. 09)
industry-manufacturing -0. 088 (-0. 74) -0. 100 (-0. 83)
industry-construction 0.568 (2.37) ** 0.555(2.31) **
industry-wholesale/retail 0.126(0. 79) 0.118(0.74)
relational 0.238 (2. 80) ** 0.241 (2. 84) **
listed -0. 401 (-3. 06) *** -0.394 (3. 00) ***
age 0.007 (1. 49) 0.007 (1.53)
IPR/asset 140. 16 (1. 06) 136. 24 (1. 04)
R&D/sales 24. 49 (1. 30) 22.94 (1. 25)
debt/asset -0.404 (-1.71) * -0.379(-1.59)
currentasset/asset -0. 154 (-0. 75) -0. 149 (-0. 73)
export/sales -0.013(-0. 06) -0.025(-0.12)
sales/asset -0.013 (0. 31) -0. 015 (-0. 37)
EBIT/asset 1.084(1.17) 1.128(1.22)
retained earnings/asset -0. 395 (-0. 61) -0.340(-0. 52)

Outcome equation
constant 1.073(13.15) *** 0.514 (2. 30) ** 1. 055 (12. 67) ***
log(5)) 0.833(72.25)*** | 0.905(29.71)*** | 0.835(71.21) ***
industry-agriculture -0.304 (-2.01) ** -0. 305 (-1. 23) -0.304 (-2.01) **
industry-manufacturing 0.032(0. 88) 0. 016 (0. 27) 0.031(0. 87)
industry-construction 0.013 (0. 24) 0.185 (1. 66) 0.019(0. 33)
industry-wholesale/retail -0. 044 (0. 95) 0. 005 (0. 06) -0. 042 (-0.91)
relational 0.182(6. 57) *** 0. 287 (5.12) *** 0.185 (6. 65) ***
listed 0.012(0. 31) -0.160(-1.84) * 0.007 (0. 17)
age -0. 008 (-6.19) *** -0. 005 (-2. 28) ** -0. 008 (-6.12) ***
IPR/asset 1.681(0.79) 3.882(1.02) 1.749(0. 82)
R&D/sales 5.227(2.77) *** 8.804 (2.51) ** 5.341(2. 83) ***
debt/asset -0. 283 (-3.94) *** -0. 485 (-3.61) *** -0. 290 (4. 02) ***
currentasset/asset -0.257(-3.96) *** | -0.284(-2.70) *** | -0.257(-3.97) ***
export/sales 0.023(0. 37) 0.016 (0. 15) 0.023 (0. 36)
inverse Mill's ratio 2.288(3.25) ***
o, 0. 658 (72, 27) ***
p 0.109 0. 98)

no. of obs 2,753

no. of censored obs. 142

Wald statistics 9.59, p-value 0.00 |197.0, p-value 0.00

Notes: 1) KIS value data are used. The dependent variable are in 1999 and all the explanatory
variables are in 1993.
2) the same as Notes 2) and Notes 3) in (Table 2).
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(Table 6) Estimation results(KIS) : 1999~2005
regression 2-step regression FIML

Selection equation
constant 0.277(2.23)** 0.234(1.86) *
log(5)) 0.215(10.02) *** | 0.227(10.17) ***
industry-agriculture 0. 002 (0. 00) -0. 013 (-0. 05)
industry-manufacturing 0.179 (2. 89) *** 0.163(2.59) ***
industry-construction -0. 168 (-2. 02) ** -0.173(-2.07) *
industry-wholesale/retail 0.146(1.88) * 0.141(1.81)*
relational 0.505 (10. 56) *** 0.503 (10. 52) ***
listed -0.596 (6. 41) *** | -0.579 (-6. 18) ***
age 0.012 (4. 37) *** 0.012(4.38) *
IPR/asset 1. 832(2. 40) ** 1.831 (2. 42) **
R&D/sales -0. 012 (-0. 43) -0. 012 (-0. 44)
debt/asset -0. 061 (-0. 60) -0. 048 (-0. 48)
currentasset/asset 0. 040 (0. 40) 0. 033 (0. 32)
export/sales -0. 034 (-0. 20) -0. 044 (-0. 26)
sales/asset -0.041(-2.69) *** | -0. 041 (-2. 73) ***
EBIT/asset 0.739(2.31) ** 0.722(2. 25) **
retained earnings/asset -1.622(-8.17) *** | -1.563 (-7. 83) ***

Outcome equation
constant 1.213(24. 22) *** 0.934 (11. 28) *** 1.155(21.02) ***
log(S,) 0.773(97.40)*** | 0.802(74.20)*** | 0.779(94.02) ***
industry-agriculture -0.353(-3.56) *** | -0.354 (-3.39) *** | -0.353(-3.55) ***
industry-manufacturing 0.034 (1. 43) 0.058 (2. 25) ** 0.039(1.63)
industry-construction -0. 117 (-3.12) *** | -0. 153 (3. 83) *** -0.125(-3. 31) ***
industry-wholesale/retail -0.069 (-2. 26) ** -0.059(-1.83) * -0.067 (-2.18) **
relational 0.194(10. 70) *** 0. 266 (10. 52) *** 0. 209 (10. 94) ***
listed -0.035(-1. 10) -0.102(-2.73) *** | -0.049 (-1.51)
age -0. 009 (-10. 34) *** | -0. 008 (-8.03) *** | -0.009 (-9. 96) ***
IPR/asset 1.185 (5. 01>*** 1. 437 (5. 58) *** 1.238 (5. 21) ***
R&D/sales -0.001(-0.17) -0. 003 (-0. 27) -0. 002 (-0.19)
debt/asset -0.119(-2.94) *** | -0. 114 (-2.66) *** | -0. 118 (-2.91) ***
currentasset/asset 0.140 (3. 60) *** 0.124(3.02 )*** 0.137(3.51) ***
export/sales -0. 025 (-0. 43) -0. 029 (-0. 4 -0. 026 (-0. 44)
inverse Mill's ratio 0.578 (4. 44 )***
o, 0. 706 (-110. 0) ***
p 0.171(2.58) ***

no. of obs 13, 957

no. of censored obs. 563

Wald statistics 3.72, p-value 0.054|204.1, p-value 0.00

Notes: 1) KIS value data are used. The dependent variable are in 2005 and all the explanatory
variables are in 1999.
2) the same as Notes 2) and Notes 3) in (Table 2).
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(Table 7) Estimation results(KIS) : 2005~2011

regression 2-step regression FIML

Selection equation
constant 0. 248 (2. 39) ** 0.214(2.06) **
log(s,) 0.245(13.76) *** | 0.262 (14, 21) ***
industry-agriculture -0.195(-1.01) -0.235(-1.22)
industry-manufacturing 0.021(0. 43) -0. 013 (-0. 27)
industry-construction 0. 228 (2. 68) *** 0.212(2.49) **
industry-wholesale/retail 0.139(2.17) ** 0.127(1.97) **
relational 0.579 (14. 43) *** 0.576 (14. 35) ***
listed -0. 889 (-14. 42) *** | -0. 890 (-14. 40) ***
age 0.014 (6. 79) *** 0.014 (6. 64) ***
IPR/asset -0.326(-1.17) -0.311(-1.13)
R&D/sales -0. 004 (-1. 40) -0. 004 (-1. 36)
debt/asset -0. 205 (-2. 44) ** -0.199 (-2. 39) **
currentasset/asset 0. 067 (0. 88) 0.076 (0. 99)
export/sales -0.016 (-0. 13) -0. 005 (-0. 42)
sales/asset -0. 007 (-0. 73) -0. 009 (-0. 93)
EBIT/asset 0.613(2.08) ** 0. 405 (1 6)
retained earnings/asset -1.647(-10.52) *** | -1.614 (-10. 36) ***

Outcome equation
constant 0. 606 (15. 38) *** 0.165 (2. 45) ** 0.529(12. 67) ***
log(5)) 0.862(137.3)*** | 0.916(96.96) *** | 0.871(134.1)***
industry-agriculture 0. 040 (0. 45) -0. 002 (-0. 02) 0.033(0.373)
industry-manufacturing 0.215(11. 22) *** 0.221(10. 19) *** 0.217 (11. 26) ***
industry-construction 0.091(2.92) *** 0.136(3.87) *** 0.099 (3. 16) ***
industry-wholesale/retail 0.128(5. 22) ** 0.159 (5. 69) *** 0.133(5.42) ***
relational 0.102 (6. 91) *** 0.228(10. 31) *** 0.124(8.10) ***
listed 0. 000(0. 03) -0. 164 (-4.95) *** | -0. 028 (-1.13)
age -0. 009 (-13.51) *** | -0.006 (-7.89) *** | -0.008 (- 2 69) ***
IPR/asset 1. 306 (9. 00) *** 1.217(7.80) *** 1..290 (8. 88) *
R&D/sales 0. 003 (1. 50) 0. 001 (0. 64) 0.003(1.33)
debt/asset -0.089(-2.78) *** | -0.132(-3.62)*** | -0.096 (- 3 01) ***
currentasset/asset 0.159 (5. 26) *** 0. 156 (4. 56) *** 0.159 (5. 22) ***
export/sales -0.136 (-2.74) *** | -0.136(-2.43)*** | -0.136(-2.73) ***
inverse Mill's ratio 0.916(8.96) ***
o, 0.709(135. 9) ***
) 0. 226 (5. 73) ***

no. of obs 11, 367

no. of censored obs. 1,133

Wald statistics 78.9, p-value 0.00 [389.2, p-value 0.00

Notes: 1) KIS value data are used. The dependent variable are in 2011 and all the explanatory
variables are in 2005.
2) the same as Notes 2) and Notes 3) in (Table 2).
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(Table 8) Estimation results(KIS) : 2011~2017
regression 2-step regression FIML
Selection equation
constant 0. 966 (9. 10) *** 0.936 (8. 82) ***
log(s,) 0.168 (9. 89) *** 0.180(10. 21) ***
industry-agriculture -0. 104 (-0. 43) -0. 119 (-0. 50)
industry-manufacturing -0.097(-1.78) * -0.128 (-2. 28) **
industry-construction -0.305(-3.80) *** | -0.318(-3.95) ***
industry-wholesale/retail -0.025(-0. 37) -0. 037 (-0. 55)
relational 0.421(9. 54) *** 0. 424 (9. 59) ok
listed -0, 554 (=7.77) *** -0.559 (-7. 83) ***
age 0.008 (4. 15) *** 0.008 (4. 07) ***
IPR/asset -1.295(-3.74) *** | -1.292(-3.76) ***
R&D/sales 0. 020 (0. 77) 0.022(0. 85)
debt/asset 0.131(1.18) 0.153 (1. 38)
currentasset/asset -0.230(-2.88) *** | -0.241(-3.04) ***
export/sales -0.121(-0. 74) -0.120(-0. 74)
sales/asset -0. 008 (-0. 62) -0.013 (-1. 01)
EBIT/asset 0.098 ( 0.111(0.67
( (

Outcome equation

constant 0.449 (15.30) *** | -0. 261 (-2.99) *** 0.426 (14, 23) ***
log(5)) 0.860(173.6) *** | 0.953(70.70)*** | 0.863(172.0)***
industry-agriculture 0.129(1.76) * 0.111(0.72) 0.128(1.75)*
industry-manufacturing 0.221(13. 65) *** 0. 205 (6. 06) *** 0.221(13.61) ***
industry-construction 0.147 (5. 37) *** -0.022(-0. 39) 0.141 (5. 16) ***
industry-wholesale/retail 0.156 (7. 70) *** 0.164(3.86) * 0. 156 (7. 70) ***
relational 0.034 (2. 67) *** 0.251(7.62) *** 0.041(3.16) ***
listed 0.119 (5. 42) *** -0.198(-3.61) *** 0.109 (4. 93) ***
age -0. 005 (-10. 36) *** | -0. 001 (-0. 94) -0. 005 (-10. 06) ***
IPR/asset 0.723(4.53) *** -0.436 (1. 54) 0. 686 (4. 29) ***
R&D/sales -0. 000 (0. 98) 0. 000 (0. 08) -0. 000 (0. 05)
debt/asset -0.061(-2.31) *** | -0.146 (-2.62) *** | -0.064 (-2. 41) ***
currentasset/asset 0. 305 (12. 36) *** 0.201 (3. 86) *** 0.301(12.21) ***
export/sales -0.099 (-1.99) ** -0. 147 (-1. 40) -0.101 (-2. 02) ***
inverse Mill's ratio 3.905 (13. 11) ***
o, 0.736(168. 4) ***
p 0.167 (3.76)

no. of obs 15, 429

no. of censored obs. 617

Wald statistics

12.09, p-value 0.00|736.1, p-value 0.00

Notes: 1) KIS value data are used. The dependent variable are in 2017 and all the explanatory
variables are in 2011.
2) the same as Notes 2) and Notes 3) in (Table 2).
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(Table 9) Estimation Results by Quantiles

~20%Q 20%Q-40%Q 40%Q-60%Q | 60%Q-80%Q 80% Q-
2004 | 0.42(159.3)*** | 0.84(3.29)* 0.72(7.35)** | 0.75(10.4) *** | 0.81(44.1)***
2005 | 0.46(131.1)*** | 0.78(7.56)* 0.80(4.37)** | 0.84(3.22)* 0.95(2.96) *
2006 | 0.52(138.1)*** | 0.66(17.62)***| 0.74(6.75)** | 0.77(5.46)** | 0.96(2.37)
2007 | 0.55(104.6) *** | 0.69(16.66) ***| 0.67(8.94)** | 0.74(6.55)** | 0.99(0.09)
2008 | 0.48(160.9) *** | 0.67(18.62)***| 0.74(6.74)** | 0.84(3.21)* 1.02(0.97)
2009 | 0.52(150.0)*** | 0.71(17.44)***| 0.79(6.71)* | 0.81(3.20)* 1. 03 (2. 37)
2010 | 0.53(163.1)*** | 0.73(11.69) ***| 0.79(7.94) *** | 0.83(6.13) * 1.02(0.99)
2011 | 0.57(148.6)*** | 0.76(9.76) *** 0.92(0. 01) 0.88(2.91)* 1. 04 (4. 00) *
2012 | 0.57(148.3)*** | 0.71(18. 87)*** 0.90(1. 34) 0.85(4.76)* | 1.02(1.80)
2013 | 0.54(180.0)*** | 0.76(12.43)** 0.95(0. 35) 0.88(3.46) 1.04(5.48)
2014 | 0.54(235.2)*** | 0.74(17.32)***| 0.90(1.93) 0.82(9.25)* 1.04(7.22) ***
2015 | 0.56(213.1)*** | 0.84(6.26) *** 0.89(1.95) 0.88(3.45)* 1.02(2.17)
2016 | 0.55(262.2) *** | 0.76(13.94)***| 1.03(0.28) 0.85(4.55)** | 1.02(1.99)
2017 | 0.59(251.1)*** | 0.74(20.07)***| 0.94(0. 68) 0.86(5.34)** | 1.02(2.00)
Notes: 1) KIS value data are used. All the explanatory variables are in 6 years ago.

2) All the estimation results of the model (2) are by FIML.
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3) Wald statistics are in parentheses and ¥, are significant at the 10%, 5%, 1%

levels respectively.
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AlBete] HEo] sk - 1g]a whEe] Exjsithe 7P AW e o R
olEQItHA - 719 TR e A x| WA wEA "l o7|dAE A2
= AAIgEE (Table 10y MDIS AFE¢}F KIS value A5

£ o] g3t g3 At AAIE gtk MDIS A& 2006-20161d A=E ©]
£31901 KIS value AHRE 1987-2017d AR S o319l A=z WHas:
il =

b Aol FEget A S| FHATL AAH it o] £

#3313
32 woE HAS] AT AR 49 5% 719TE ol Gk

(Table 10) Estimation Results of Zipf's Law

MDIS data KIS data
year no. of samples Zipf exponent no. of samples Zipf exponent
1987 102 1. 43(0. 20)
1988 112 1.45(0.19)
1989 120 1.43(0.19)
1990 131 1.43(0.18)
1991 148 1.39(0.16)
1992 154 1.40(0. 16)
1993 154 1. 38(0.16)
1994 176 1.33(0. 14)
1995 236 1.29(0.12)
1996 274 1.28(0.11)
1997 340 1. 24(0. 10)
1998 367 1.24(0. 09)
1999 410 1.24(0.09)
2000 440 1. 26 (0. 08)
2001 473 1.28(0.08)
2002 542 1. 31(0.08)
2003 597 1.30(0.08)
2004 607 1. 28(0.07)
2005 617 1.26(0.07)
2006 534 1.33(0.08) 661 1.24(0.07)
2007 533 1.31(0.08) 710 1. 26(0.07)
2008 542 1.31(0. 08) 757 1.24(0. 06)
2009 540 1.28(0. 08) 792 1. 21 (0. 06)
2010 548 1.29(0.08) 813 1. 22(0. 06)
2011 581 1.28(0.07) 845 1. 21 (0. 06)
2012 596 1.27(0.07) 911 1. 18(0. 06)
2013 607 1.26(0.07) 957 1.15(0. 05)
2014 616 1.24(0.07) 1,030 1.16(0.05)
2015 619 1.25(0.07) 1,066 1.17(0.05)
2016 619 1.22(0.07) 1, 154 1.17(0.05)
2017 1,272 1. 18(0. 05)

Notes: 1) Regression is the estimation results of the model (4).
2) Standard errors are in parentheses.
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Buchinsky (2001) 7} A|A1 gk W o] AATF L 2] (consistency) & HASHA] £33k}
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The Growth of Employment and Gibrat’s Law*

Jong In Yoon™*

Abstract

This article analyzes the growth of employment and tests Gibrat’'s law in the
employment of Korean firms. It is reasonable to suppose that sample selection
bias plays an important role in the estimated results. Therefore, we utilize the
procedure in which a probit survival equation is first estimated to correct for
sample selection bias. To test the validity of Gibrat's law, we use Heckman's
two-step estimator and Arellano and Bonhomme (2017)’s quantile selection
regression.

Most of the results by Heckman's procedure reject Gibrat's law on an
aggregate level, which means that small firms grow faster than large firms.
But Gibrat's law is confirmed more often than it is rejected for firms over a
certain size (firms larger than 40% quantile). And for firms larger than 80%
quantile, the results show that large firms grow faster than small firms.
Results by quantile selection model show that the employment of medium-size
firms growth faster than small and large firms. We think the results might
highlight the validity of Zipf's law in the employment of Korean firms.
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