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Abstract Survival analysis was used to analyze whether there is a difference in the effect of leverage on
corporate failure according to the firm size. A total of 25,250 (year-company) companies listed on the
Korea Stock Exchange and KOSDAQ market from 1999 to 2019 were analyzed. First, the increase in
leverage generally acts as a factor that increases the possibility of corporate failure. On the other hand,
the increase in the trade payable ratio lowered the possibility of failure of the company. The increase
in corporate trade payable was perceived as a factor in reducing the possibility of corporate failure
because it was considered the active development of business activities or active use of interest-free
debt rather than leading to an increase in corporate risk. Second, a higher leverage ratio and trade
payable ratio in large firms lowered the possibility of corporate failure. In the SMEs, all types of leverage
increases are a factor that increases corporate failure. Overall, the effect of leverage on corporate failure

differs according to the size of the company.
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Table 1. Variables and measurement method

Division Variable

Measurement

Corporate failure variable log risk ratio(Hazard)

log (object risk / base risk)

leverage ratio(Leverage)

total liabilities/total assets

trade payable ratio( 7t-ade)
Explanatory variable

trade payable/total assets

current liabilities ratio( Current)

(current liability-trade payable) /total assets

uncurrent liabilities ratio( Uncurrent)

uncurrent liabilities/total assets

economy growth rate( GDP)

GDP growth rate

Macro- previous year economy growth rate( GDPt, D) GDP growth rate for previous year
economy
variable corporate bond yield( (8/2)) corporate bond yield
Control previous year corporate bond yield(CB, _ ) corporate bond vyield for previous year
variable

profit( ROA)

operation profit/total assets

Firm specific corporate size(.Size)

In(total assets)

variable operation risk( Operisk)

total assets/sales

industry dummy(//ND)

corresponding industry dummy=1

2 Aol BAGTES SEARE GDPEYFE
(GDPZ AR SAHIeE(CB)2 39 7]

AAA-SF AL IES AREste] &3ttt
7IQEN BARHSEE o4, 79T, 9998,
ARFTE S ARSI $29)40] 2 7P ARE 27
S &S 4 Q= 580 s & 4 Qo] A 7ks
Aol @& AoZ e = UtHGilbert et al., 1990;

Gilson, 1990; Flagg et al, 1991)[18-20]. 494
(ROA)Y SHARER FAAGPelAE(=FHol/F
A AR

7197 e 7|94 7ol 9 = 8 89l
o] " &£ Stk =7 2 7|9L4E A 7FsAo] *
= A0R it 4= UkPalepu, 1986; Rajan and
Zingales, 1995)[21-22]. 714TtH(Size)= FAHAS]
2IE F3 FAEhTAHoR SH3

FAAEL e A= ALY &8
ol 71 Fol AHPS o 71E S5
95 Ueidis Axztar T 5= ot 999
719 Apate] ZEet 97] S5 FEo] Rol 7|gA
9] 7hs/dol =2 A o& P74 Slthlau, 1987;
Platt and Platt, 1990)[23-24].

2 AFolA FAAA(Operisk) WiEH thn] 2
A E(=EAA/ e 2 S5
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3. MEEMEI
3.1 7IESAY

Table 2% AA| BE/|A3 th71<, S471 HE9]
71&BAFE UeRd Aok, Fwe ] gl #H
A H]E(Leverage)S A 12.00%°4 o 88.53%
o|1, B 47.28%clc}. WUNFHE( Trade) &
0%°1A 2l 29.66%°11L, B4t 9.15%°]ct. F-53AH]
&(Current) 4 3.68%1A o 56.87%°]1, Hat
23.92%°Ic}.  HIRERANEE Uncurrent)E  HA&
0.42%°1A H 42.98%°]1, B 12.99%°]ck.

ANAA  BAES BAFAE FANLE
(GDP)9] B2 438%°]1, Ad: AAAZLE
(GDP,_ )9 B2 432%°|tt. BAGsIAE 34t

N4=QB(CB)2] B 4.79%0|11, AAE JJARS:
E(CB, )9 B2 5.16%°Itt. 71JEA BAHES
oA S Yete FAAIYA0IAE(ROA)S ¥
T+ 3.66%°1tt. 71 QTR (Size )= Hato] 25.0536°]1,
JAAH(Operisk)S Bt 1.6840°|tt. Table 204
7143} 47149 7+ §is=o] Byt Zjolg Bt 2
I B, gHARS Sl DI ES]
AT Trade) Tt R 58 E&( Current) |4 F33t
et ZolE Ho|1 Qtt. 7|PEA BAMSoAME S
AQACIAE(ROA),  7IAFE(Size),  FLAT
(Operisk)e] WMol A d7]193} 4719 ol /2
gt 2|7t Y= Ao yEpta Qi
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Table 2. Descriptive statistics of each variable

Variab] M S d Mi M Mean Mean difference
ariaple ean td. ev Min ax Lg‘irge SME (t—Value)
firm
Leverage 0.4728 0.2141 0.1200 0.8853 0.4720 0.4734 -0.6596
Trade 0.0915 0.0834 0.0000 0.2966 0.0942 0.0895 5.6243™%"
Current 0.2392 0.1503 0.0368 0.5687 0.2354 0.2427 -4.4338"
Uncurrent 0.1299 0.1185 0.0042 0.4298 0.1309 0.1292 1.5805
GDP 0.0438 0.0213 0.0200 0.0910 0.0438 0.0438 0.0000
GDP,_, 0.0432 0.0228 0.0080 0.0910 0.0432 0.0432 0.0000
CB 0.0479 0.0203 0.0202 0.0886 0.0479 0.0479 0.0000
CB,_, 0.0516 0.0219 0.0208 0.0935 0.0516 0.0516 0.0000
ROA 0.0366 0.0904 -0.1832 0.2008 0.0398 0.0342 6.1946™*
Size 25.0536 15212 22.2730 28.1564 25.2234 24.9308 19.4907%*
Operisk 1.6840 1.5646 0.4087 6.9048 1.6523 1.7069 -3.5182%
Note: *** denotes 1% significance level respectively.
Table 3. Analysis of the effect of leverage on corporate failure for all firms
variable (1) Book Leverage (2) Market Leverage
4.5033™ 1.7083
Leverage (3.80) (1.95)
-5.9659" -3.1805
Trade (-2.49) (-1.39)
3.6126" 1.2186
Current 2.76) (1.07)
10.003™ 5.5043
Uncurrent ©6.17) 3.62)
appP -7.7433 -0.0503 -4.6856 -10.961 -4.9178 -1.7275 -3.1726 -6.2988
(-0.67) (-0.00) (-0.41) (-0.90) (-0.43) (-0.15) (-0.28) (-0.54)
GDP -4.8977 -3.7961 -4.0067 -4.9552 -4.5728 -3.0865 -3.6605 -5.2957
=1 (-0.61) (-0.47) (-0.51) (-0.61) (-0.56) (-0.38) (-0.46) (-0.65)
CB 1.2243 -11.874 0.9289 -0.6075 2.2335 -2.8684 0.9126 -0.5797
(0.05) (-0.50) (0.04) (-0.02) (0.09) (-0.12) (0.04) (-0.02)
CB 1.2579 14.951 4.2908 -0.1438 -4.1300 4.2462 -0.0728 -5.0490
=1 (0.06) (0.73) (0.21) (-0.01) (-0.20) (0.21) (-0.00) (-0.24)
ROA -3.7916 -7.9921™" -5.6220" -4.9474 -6.0435" -6.9961" -6.5409" -5.7578"
(-1.33) (-3.08) (-2.08) (-1.84) (-2.13) (-2.48) (-231) (-2.05)
Size -0.4928" -0.2955" -0.3571" -0.6032"" -0.3509" -0.2768" -0.2977" -0.4440™
(-3.84) (-2.43) (-2.93) (-4.66) (-2.82) (-2.33) (-2.50) (-3.46)
Operisk -0.7648" -1.125™ -0.9078™ -1.2470" -0.2238 -0.3608"" -0.2678" -0.2985"
eres (-2.54) (-3.35) (-2.88) -322) -1.92) (-2.61) (-2.23) (-2.55)
IND Include Include Include Include Include Include Include Include

Note: *** ** —and * denote 1%, 5%, and 10% significance level respectively.
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Table 4. Analysis of the effect of leverage on corporate failure for large firms

variable (1) Book Leverage (2) Market Leverage
) 0.6091 -2.9367"
everage 0.42) (-2.20)
-220.14" -127.15™”
Trade (-2.43) 2.61)
43024 -0.5046
Current .01 (-0.30)

Ui " 5.4662™ 2.0935
ncurren, (2.63) (1.06)
GDP -9.2167 13.599 -11.694 -12.958 -1.3571 6.5692 -2.2296 -3.0535

(-0.48) (0.70) (-0.60) (-0.68) (-0.08) 0.35) (-0.13) (-0.17)
GDP, -4.9213 9.3162 -6.56015 -0.2294 -6.6760 2.1044 -5.5004 -4.8081
i1 (-0.40) 0.73) (-0.54) (-0.02) (-0.53) 0.17) (-0.44) (-0.38)
CB -3.7754 -42.721 -2.9650 -3.0307 -8.4372 3.4812 1.6023 5.8165
(-0.10) (-1.13) (-0.07) (-0.07) (-0.23) (0.09) (0.04) 0.15)
CB -12.666 1.3459 -11.182 -21.414 -3.5904 -1.9262 -14.118 -19.070
t=1 (-0.41) (0.04) (-0.36) (-0.60) (-0.12) (-0.06) (-0.45) (-0.59)
ROA 5.1012 8.1426 7.1012 6.2404 -2.6737 -1.3317 -1.6930 -0.8523
(1.11) (1.49) (1.52) (1.32) (-0.78) (-0.36) (-0.48) (-0.23)
Size -1.6594" -1.8199" -1.6008™ -1.8561 -1.2532" -0.5910° -1.1816" -1.1357"
(-4.71) (-3.02) (-4.38) (-4.33) (-4.15) (-1.70) (-4.21) (-4.20)
Operisk -2.6494™ -2.6336" -3.0028" -2.5476" -1.1757" -1.2910™ -0.9050" -0.8304"
(-2.97) (-2.98) (-3.38) (-2.72) (-2.98) (-3.14) (-2.50) (-2.30)
IND Include Include Include Include Include Include Include Include
Note:  ** ** ~and * denote 1%, 5%, and 10% significance level respectively.
Table 5. Analysis of the effect of leverage on corporate failure for SMEs
variable (1) Book Leverage (2) Market Leverage
Leverage 9.0501" 7.3942"
g (3.34) (3.16)
12.749" 19357
Trade 2.84) 3.61)
0.2807 1.2960
Current 0.12) (0.58)
7.1086" 5.6674"
Uncurrent 2.57) (2.31)
app -16.389 -18.854 -12.6418 -16.601 -11.770 -13.399 -9.7090 -11.813
(-1.06) (-1.18) (-0.76) (-1.06) (-0.74) (-0.86) (-0.58) (-0.73)
GDP -6.9247 -7.9670 -1.2272 -8.6395 -11.304 -10.322 -3.7151 -9.0671
t-1 (-0.58) (-0.63) (-0.10) (-0.71) (-0.89) (-0.80) (-0.30) (-0.73)
cB 18.403 34.128 15.7915 36.468 24.8385 29.113 8.1055 19.175
0.55) (0.98) (0.48) (1.10) 0.77) (0.82) (0.24) 0.54)
CB -18.628 -17.537 -8.3458 -26.387 -32.127 -18.751 -6.5999 -18.263
t—1 (-0.61) (-0.57) (-0.28) (-0.88) (-0.99) (-0.58) (-0.22) (-0.58)
ROA 2.9930 -3.3190 -5.7963 -3.3987 3.4234 -3.1158 -2.1180 -3.0833
0.64) (-0.80) (-1.21) (-0.78) (0.68) (-0.64) (-0.39) (-0.67)
Size -1.1734" -0.8664" -1.0120" -1.0161” -1.0403™ -0.7290" -1.0786" -1.0715™
(-3.52) (-2.75) (-3.10) (-3.18) (-3.69) (-2.77) (-3.81) (-3.74)
Operisk 0.2952 0.4094 0.18423 0.9700 0.6828 07724™ 0.4684™ 0.4939™
eres ©0.98) 1.62) ©.70) 0.29) (3.93) (.81) 2.85) 2.99)
IND Include Include Include Include Include Include Include Include

Note: o

and * denote 1%, 5%, and 10% significance level respectively.
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3.2 45EMZEY

Table 3, Table 4, Table 5= CoxH[HYTFEFS
ol &ste] #HHA 7} 71Tl pX= FIE BAT
Axtolct. WA] Table 39] AA71H] A& HH v
A FuEHE(Trade )5 A<l B ERLIE
RFeRAEE&( Current), BlR-E5FAH&
(Uncurrent)Q] SAAG7L BE F(H 32 Holx
AUtk o= WIAFEE ALt e AR {3 F
7he 7199 A 715/3E £ole Z0E o8| & 4= qitk

v AR 5ol A ARAH A oA v P FH]EH
(Trade)Q] SAAS7T -5.9659(t=-2.49)Z F2J5HA] 7]
Jalgfiel 2(-)9] FIFHAZ et ot & LA
FH|go] F715td 7|49 Auf 7HsAdo] gt A
= gujgith. ol= 7149 MidAF 5717 7=l A9
SR QIAE7] Hri= 233t ALY A7 Fol
ARA Y] HFH9] Lo QlAEo] 7|JA M4
= A2APE 8108 ZEsh= A0 olgfdd 4= itk

714 S47I908 Urol EASH Table 49
Table 59 AiE EdW, d7|delA= WX E&
(Leverage)Zt WU TE]E( Trade)o] EOHAH 71
Alnf 7hsAdo] Yol ACE Yehta ot $471Y
9] Afoll= AR Current)S& A et ZE F
F9 ATz 719ATE ST AeE Y
Bl Qlet F47]delA gAY S7Hs 7199
9] 72 AZ=o] 7|94 7MsAE Eol= AR
oJsigt 4= qirt. 1=y 7] A= AHIRY F
717} 7199 e R A4y BErpe gy ai &
W3Rt A E59 AR A=l 7gAY s
W= ZHEE oks 208 olgid 4 Sirh

ol2f3t Al W9 F7Pt 7194 s
Foledl, d71gEThe $471d9] Aol o & F3F
uAth= PHE 11& 45 AXsl= Z0& &S 4= 3l
o}, e @71 RAS ST S471H9] Anet A
o] =1, AR St 7199 Aufet Aol
£ Aolgke VM 27t AR " v $A= A% &
= 2H=E & 5 Ut

E AFe s e 2H, dAdez =7
of o] AR F7h= 71hrEe] ARelo] 7194
I 7Hs/3E Eol= 89108 FERith= AL d = A
o} oiRt WA S ST EER AN 2

(Leverage),

VS A0 JGAT A4S FEE Bt ks
A% 2 % Utk
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2 Aol ]G] wet HEER7E 7] A
o Xz Y Ael7t A=7He BERAZ 085t
A oI #sf 199995-E 2019971A] f=A
A R7ISEAET ZAGAC] 3§ 25,2507
(A=-719D) 719e 245kt FHe|Ae] qlgwsz
© SHAARS A EET B R ER] AR
o R tAEE, A7 RAAES] vR-EFAREE
ARESIAH. FHE|A| 9] FFol 7 Aol w2t 2fel7t
VETFE ERAS] Alste] RES W79 4792
Z o] B3I,

EAZHE gofshd thadt 2ok A, JA7IE &
HolA diA= #HeA e SV 7Idd T EE =
ol 890z Atk ZE SARlstiet. ot widA
FHIES 37k 7199 A Tsde Yt A
& & AT 714 Wi T ST 71hE| ] &
dz AZ257] Hoks Edet 9259 A ol
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HaAPZlE 2Rles AEske o olFd 4= At
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259 Wz Ad=o] 7|gdH The e Wae A8
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