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A Study on Firm Survival Factors
: Focusing on Korean Software Firms

Gangmin Park - Jun Youn Kim

Abstract : The study analyzes the survival of Korean software firms from 1995
to 2015 by Cox regression model and product-limit method. The results show
that survival rates are different for each sector: IT service, package software,
game software and internet service. In addition, firm growth and investment in
research and development positively affect software firm's survival, while slack
resources negatively affect the software firm's survival. The implication of this
study is that software firms’ survival strategy and government policy need to
consider the characteristics of the software industry and technologies. Previous
research on survival analysis has been mainly conducted in the manufacturing
industry or at the special circumstance such as foreign exchange crisis of Korea
in the late 1990s. The contribution of this study is that expanding the survival

analysis to software firms in Korea which are becoming more important recently.



A&

Joj= 97 7]

[e)
+

= gl A7)

o]

oy

N

Az AlFe] 24810l date=

=
Sl ~Eg 40, 1E

o3
T

2.8,

3t

e o

o} el F7b Al sheichell

O

£l

M) gL 199595 E 2015

Edeo] g

7] R&D(research & development) F=}

Ego] 71 1,08470 ]t}

A

= 4

ZlEszE way, 7

EAJo] i (Katz & Shapiro, 1999; Giarratana & Fosfuri

o] Atk=

A}

A A

=

o

23] F-2(Cox regression analysis)

W

N

, 2000 WA, Hh ) & HEA] 2002), # ATE

/}jl
421 AkdEgolA 1

g gt

o154}

ki3

T
T

A
.

dlell 2 2jm|7} otk
Edo] Akdell A

-
T

o ofu]

=
L

3

= X
T

| oz

2o

7F Sith

fite)
:AE
=

el
ey
AR

)

)

gt

5%elA A3t A S A

12 (2017.9.) SWAHYE F8 &7

R

EEL

2) AZE ]



JEH W7 2 AT A4

E¢50o] 7kl ltiHannan & Freeman, 1977; Baum & Singh, 1994;
Stuart & Podolny, 1996, A1, 1998). 17|41 714 W52 Rslaprg o]t &l (search),
&5 (learning) 53 22 719 HAEFE vt}

At E e 7| gRIstEo A= e AE AA 89S B s, WA 71
o] A7 FHdA 7ol =3t A5 34 Wste & + Ue 21ES ZE Wt
WA RIskstar, oldl wt 719 e AE Thsdo] Eolxite As ¥
Delacroix, 1982; Briiderl & Schussler, 1990; Fichman & Levinthal, 1991). s}*] g =3}
H 71de AEAe 7sH wstel 2o o g wste] fA A8ekA] sk v,
AB7IFS 28l Wstele 4o fA A SshiA A AAtE Fdsits AT

1o} (Barnett, 1990), 712 A=o] Aol nx= G tisirl= vk A7d 7y
B5 ZXH‘?}V/P.

7199 7] SHelA= 71 RV S5 AAA7I9Y B8 AR
7} FEE o] Aol #=31(Silverman, Nickerson & Freeman, 1997), ¢ &
stoll FAgh th&ol 7hs et A7 WoAAHA 52402 AT
o] 9l&-& uhd gkt (Bercovitz & Mitchell, 2007). ©]% 7199 7R 1 AlH
sto] Ag FAIe} 1 o] %o ZHzF AEE ofu g JFES n =4 AFET|E )
FALIA] 7199 R FASFE AE 7|7ke] 11 Ao w HHgtH(Mata, Portugal &

o

op 39 w
r&‘i

=T = A

Guimaraes, 1995).
shA, 719U AFAEY] A ollA] o] of Akl STt A T JEgFS T

3) ol fatdolgt 24 o] o] o] Wsle| g %l% élélx—*. T A4 Ao s Jo
H-E, o, dofdn], JoARtm So] oldl adsrhBourgeois, 1981). HE=gF o] f2Fl9]
82 &8 7t oA (available slack), 3% } 3l o] f-2}-9l (recoverable slack) ¥}
A o] -2 (potential slack) 2.2 W& 4 tHCheng & Kesner, 1997).



A= Ao 7 212 o] gkth(Alchian, 1950; Winter, 1964). o] AL 2]
el

FFABL 7] Mol AANAE R A FHe 5

of e 9ol ol & Arh A o' ofFApde] FA L V|gow 5‘}"4 Q- &
73 Wsteke el v A3tsiAl ti&sHl shal TS0 2= IA7HA] o] 713
= By} @ol] ZE35HA ®vi(Wiseman & Bromiley, 1996, Opler et al., 1999; Martinez &
Artz, 2006).

(exploration) 2.t} 7]& 7|&9] &84 41 &5 (exploitation) S S 7HA17]17] wjZol 2
A& th(Voss, Sirdeshmukh & Voss, 2008). F3F th2]Ql o] (agency theory)e] 4
NA= offrAkdo] 719ge] MR ThE HPxe oo &&= o] glo] tig
FAS A3A 7o Aoz 7)de Aol A o %
(Jensen & Meckling, 1976; Tan & Peng, 2003).

g =] 7)ol gk ASEEAS 19989 Q97 ek 54 AAIA AR AlxY

ook 54 WS AFE ATHC ArHAAS, 18 & UEH, 2000, AEH,
wel & WAL 2000, AS, o187 & AEHQ0E 98917 A7 F 19 A

2918 @5 %7149 XHTZ}E% Ba) BAY o5 9wy Wkl 79iE
o] WitAom Advii} AEL 4 glon, o A FH]&ol
HeA aTdch 484, el & MAEAG00e] B SIS U e
YA gRRY ) ATE F2 AZYS YOR RAHAC (AL, 0817
& AE, 200 AR & ook, 208, B ﬁww PR 7 T,
3
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7M1 Az Ee] VY] AR Aol 744 TS mE Aol

7198l 7] SWelM AzES o A]lE Al 2ol A e AL giar R
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1A o2 719Ee] AAFA Fio TF3 Fo AFaro]l Al BEAPEF W
43} A eteA] AEshs FYe Aok ITA8 =9 7 g =
L, 9714 SWel ol £7A4, SESW, SWH7I A, AISW
o] A% AYSW AL, AE U Au] 2=
B4 gk 24K 0 R FEAYRF
daixl= 7199 FHlolA 9 ASIHFE nhs
& AFTE I F 46709 71%le] ERAIEF A2 G e A

Aow FAH FHo]A e HIIHFE Sall I AHAEFE AT AA e
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FAWMTE TR S, MEY SUHE, ol FUHEE diaEE 719 A3
I AN FAE ARG A 719 A EHE Aol dvta = 5 3l
o, Al thH] jFdee] S7HeE ST 7199 A7NE FAe Wstste @
Aol st A7Ed AAFE e daFzHoR Vel AFEd FAHAQ dTFS
Ttk Ao dubHolti(Dierickx & Cool, 1989; De Geus, 1997). 7] W 3}ol] 4
a7 915k AT FApel AVl ARl B &) Tode AEdhe T
A A st A= UK Teece, 2007). viE Y div] A7 T2 v sld d=
of ATNE F FAH| wEdS v gholth

APHTEE 7|99 vol, 7], AFALS A 7199 dol= 7] AdHH
WEEZ 1do g dto] 2015974 A& A2 AlLbslgon, 719 Z7]= ARalo|ut FA4}
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A EE o §A3 &()e] B HTHMoses, 1992).

719 AR dolEt 199595 E 015871 ARAN ARE AMgste] wolE
SR o4 (outlien) = AFEIES A}%—a}oq Aelgon, 259%-75% 71k Zolel
4] wgrol AL} 2 ghe oA 2 FSn AR A g Ee B
N wge] oA} el Amd 71g) PEE Uehd Eolt)

1o

4

<E 3> 2M 4 2orEAY
A g 95 | W7 | 5o ] Aaw | A0
Asset ]
55¢ Z22 2718 11016 | 2149 | 4832 | -9864 | 23204
Growth
R ]
evenue HEel Z718 10660 | 2105 | 5471 | -9999 | 26705
Growth
Profit . e
B 8812 | 98 | 19153 | 74891 | 72955
Growth
D &R gy AR
R&D Ieh il AP s | om 1040 | 001 | 6141
Intensity H] 5
Age Lol 15171 | 1675 | 643 1 9
Employee - N
aN(EGAS =agh | 11101 | 410 123 0 956
(Log)
R ]
CVERUE |zl o) oJqdole] Ml | 9191 | 430 712 | -1708 | 21
Profit Ratio
Debt Ratio B 1<) n4w | 4317 | 16054 | 1200 | 91300

HgE 1 2 3 4 ) 6 7
Asset Growth 1.000
Revenue Growth 0.464 1.000
Profit Growth 0.228 0.247 1.000
R&D Intensity 0.013 -0.039 -0.028 1.000
Age -0.115 -0.086 -0.029 -0.141 1.000
Employee Log -0.050 -0.082 0.028 -0.104 0.174 1.000
Revenue Profit Ratio 0.262 0.185 0.392 0.059 -0.084 -0.017 1.000




<E 5> 7Y drd¥ 2%

BB [97 |V [99H|00 (0102|0504 0606|0700 |10|11|12|13|14| 15

1931226 283|348 | 475|655 | 716 | 756 | 807 | 843 | 883 | 902 | 936 | 951 | 935|913 | 907 | 883 | 869 | 861 | 829

(1.27%)|(1.49%)|(1.86%) |(2.29%) (3.13%){(4.32%6) | (4.7226) | (4.98%) |(5.32%6)| (5.55%6)| (5.8226) | (5.94%) | (6.17%) | (6.27%) | (6.16%6)| (6.0226)|(5.98%)| (5.85%) | (5.73%) | (5.67%)| (5.46%)

A

68| 75| 90| 95]108|123|131|140|147|157|162|167|171 | 175|174 |172|173|166 | 162|158 | 157

(2.29%)((2.52%6)|(3.03%)|(3.20%)| (3.64%) | (4.14%) | (4.41%) | (4.71%6)| (4.95%) | (5.28%) | (5.45%) | (5.62%6) | (5.7626) | (5.89%) | (5.86%6) | (5.79%) | (5.82%6)| (5.59%)| (5.45%) | (5.32%)| (5.28%)

ITS

95111144 191|261 | 361 | 401 | 421 | 452 | 467 | 489 | 494|511 | 519|502 | 489 | 473 | 461 | 446 | 442 | 419

(1.17%6) (1.36%)| (1.77%6)|(2.34%)| (3.20%) | (4.43%)|(4.92%6) | (5.17%6)| (5.55%6) | (5.7326) (6.00%) |(6.0626)| (6.27%) | (6.37%) | (6.16%6) | (6.0026) | (5.80%6)| (5.66%6) | (5.47%6) | (5.42%)| (5.14%)

PKG

8| 11| 17| 25| 38| 57| 64| 70| 79| 86| 91| 95|105|106|108|107|114|120|119|123| 120

(0.48%)((0.6626)|(1.02%) |(1.50%){ (2.29%){(3.43%)| (3.85%6)|(4.21%)|(4.75%)| (5.17%)| (5.47%6)|(5.71%)|(6.312%6) | (6.37%) | (6.49%)| (6.43%)|(6.8626) | (7.22%) | (7.16%6) | (7.40%)| (7.22%6)

GA

22| 29| 32| 37| 68(114|120|125|129|133|141 (146|149 |151 | 151|145|147|141 | 142|138| 133

(0.92%6)[(1.21%)|(1.34%)|(1.55%)| (2.84%) | (4.76%6)(5.01%) |(5.2226)| (5.39%) | (5.5626) | (5.89%) |(6.10%6)| (6.23%)| (6.31%6) | (6.3196) | (6.06%) | (6.14%6)| (5.89%)| (5.93%) | (5.77%)| (5.56%)

INT

ITS @ ITAMB[A, PKG @ BiZ|X[SW, GA @ HISW, INT @ eletll Mu|A

(3) 24 W

AZE O] 7Y E&7I7be] QS WA= 89S Folly] fla Aol A=
AEREAS e} AEEAES 93 A5E giEo] TEH W (censoring) ¥+ 54
= AYaL vk FrREdolgk A7 ol 54 Abde] A stal A TR
HAY Aol A Hewo] Ao R AEEes RS wikth

ATl A 719 Ao WS (proxy) = ' 71de] mAE el HY Ala RS
Z1Eew Fon, Y A3 Aud sd d=E 7Iees Jvh o] AH= NICER7}
BRI} ATk KIS Lines &3l F7H4 o2 glgitt. #l¢ge dvbal A9 7]+
o= tpekg AEEA AFNA AMY TE5ES ALsE AYALE 2EY diusR
A A& A HBriider] & Mahmood, 1996; Cefis & Marsili, 2004; Wit & o]+,
2007).

ZrAde] e 92Z ZLHAtk(right censoring), W& FE
censoring), 7%t TE=Z4(interval censoring)©] ATl 71Gel AEA| 7] tat F2
& A= (survival function)E FASE FAH o2 AESTE Sy o] yEeRd

S glom, o714 T 7199 A9 ARe e,



o ds(t)
_f
hit) = S(t)’

() = expl— H()] = expl- f fms)ds]

3 B Ao E 7)Y AEFEES A5 98l Kaplan & Meier(1958)7} A
A8k Kaplan-Meier 7% 34| 54 ¥ (product limit estimator)<S 283k}, Kaplan-Meier
FASAFTAES Ao st LT du5s Aot AoR ﬁ%—’ﬁﬂ vl u A AL
A5l fr&ak Adsr(step function) FEfE HRIth AFE SES o5 23} 2ol
Arke 4= olom niot diE ZH2 A el A BEE 7143 A G s 71919 SeAfelan
1ol A o] 5 gtel nleg W 5 A 7IHA] A H O R sk FElolth

L ATl 7Y AEAA S Y] A AR A Wzl S22 dA
= 23 (time varying cox hazard analysis)S %83} WA dubzel 4 A= &
(cox hazard analysis)> 71E714e] g7 714999
function)oll Hl&Elgttta 7Pt 1A= o] A 2ol
N hy(t)= 7149 & gH4=(baseline hazard function)Z <&
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olwl 5 el A 719 ish jol ABEL T A% 2ol Ve & Ak

A7IA xpe iHA 7199 kA ®rol] ik RS HB ) otk 2 A= B

o M= ¥4 AE SE(cumulative survival rate), 3, YA 3 A|7ko] At Fof o]

5% Ao A Aoldl= Abtd(case) ] Hl&o] EEHHGo|th ek 7 71y 19k 3F
AAES A oo rt Hlgshw, AlZtell= #AIglo] 488 ghs THAERE Bl
K
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(proportional hazard model)¢] 2} St}
A= 28-S 7143 el digh ARV} gloj= Ales 48 5 Atk
714 B A5 g FE-¢=3 4 (partial likelihood) S HE sl FAA 3
E-3<&(Newton-Rapson) WH o 2 FA 3k},

Ao} e FA HAE BPS JEow AZF 7pAE FHES zhe T4 8
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1. ZU SW7|g¢ =S

Bt A=l s ml SWrIg el BE7IZF A5 5 ©]-838Fe] Kaplan-Meier?]
TARAFAES &85t =S T te <& 6>JJr <Y 2> <29 3> 7IZHE) AE
A T AL 7IZEe F4] Aot 2015\ Vo ®E AA AZE Y 7P ¢
62269 BEeS UERH, 7F Fopd R AEES AYSWI63%), ITA R 2(67%), =H7]

AISW(61%), JEJUl M 2(58%) =oltt,

<E 6> 7|HE dES 24 24

A
A=
T 112 (3[4 |5|6|7|8|9|10(11]|12[13[14|15|16|17|18|19|2
Z1 A][1.000 [1.000 0.9 0.991 0.976 0.967 0.953 0.938 0.909 (0.869 0.836 0.818 0.781 0.753 0.711 0.689 0.666 (0.644 (0.632 (0.619
TTS|1.000 1.000 [1.000 0.995 0.995 0.984 0.973 10.962 10.950 [0.926 [0.907 (0.893 (0.845 0.807 0.754 0.718 0.639 0.663 0.663 0.663
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