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AIC 9.020.595 9364725
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of g RFE : A7

Panel A : 3HAIZ7| of %(+3)

= H15 H2& LR HA O] @72 | 442 Oy 2FE2
1=k LF@ | 7B | #Ha+B) | o/(100-B) | B/(100-a) | (a+B)/((100-a)+(100-B))
0.1 47.19 10.02 57.21 0.52 0.19 0.40

0.12 41.23 11.71 52.94 0.47 0.20 0.36

0.14 36.05 14.07 50.12 042 0.22 0.33

0.16 31.58 17.28 48.86 0.38 0.25 0.32

0.18 28.16 19.99 48.15 0.35 0.28 0.32

0.2 25.10 23.11 48.21 0.33 0.31 0.32

0.22 22.31 26.54 48.85 0.30 0.34 0.32

0.24 19.80 30.59 50.39 0.29 0.38 0.34

0.26 17.50 34.82 52.32 0.27 042 0.35

0.28 15.61 38.42 54.03 0.25 0.46 0.37

0.3 13.85 41.67 5552 0.24 0.48 0.38

04 7.79 58.19 65.98 0.19 0.63 0.49

05 417 72.71 76.88 0.15 0.76 0.62

0.6 1.88 83.48 85.36 0.11 0.85 0.74

0.7 0.61 92.74 93.35 0.08 0.93 0.88

0.8 0.24 96.13 96.37 0.06 0.96 0.93

0.9 0.07 98.62 98.69 0.05 0.99 0.97

Panel B : 37| of B(i+1)

= H15 H2& T A8 o 272 | S2HAH ] 2782
ZI=nk LT | 7B | gHa+B) | o/(100-B) | B/(100-a) | (a+B)/((100-a)+(100-B))
0.1 27.25 4.71 31.96 0.29 0.06 0.19

0.12 2417 6.04 30.21 0.26 0.08 0.18

0.14 21.83 747 29.30 0.24 0.10 0.17

0.16 19.81 8.80 28.61 0.22 0.11 0.17

0.18 18.19 10.45 28.64 0.20 0.13 0.17

0.2 16.65 12.34 28.99 0.19 0.15 0.17

0.22 1543 14.19 29.62 0.18 0.17 0.17

0.24 14.20 16.14 30.34 0.17 0.19 0.18

0.26 13.05 17.92 30.97 0.16 0.21 0.18

0.28 11.88 20.03 31.91 0.15 0.23 0.19

0.3 10.96 21.82 32.78 0.14 0.25 0.20

04 7.33 32.89 40.22 0.11 0.35 0.25

05 494 45.81 50.75 0.09 0.48 0.34

0.6 297 62.47 65.44 0.08 0.64 0.49

0.7 1.89 73.99 75.88 0.07 0.75 0.61

0.8 1.13 83.41 84.54 0.07 0.84 0.73

0.9 0.54 90.65 91.19 0.06 0.91 0.84
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<E NV-7> 7| w20 w2 X Fu|ge FA mH
o 71 ¢! 2719
chi 2} o chi 2t
= s Mij?w 2RI MEAA 2RI
ST EEAS | T | 2EAS
EXHE=0| A E —0.1955+ —7.5821= -0.1820~ —7.8560+
BNy A7 | AHEEol s -0.1697+ —0.6313~ —-0.0233+ -0.0170
EXMA ol E -0.1863+ -13.1031= -0.1924~ -10.8950~
A A2PeoldE —-0.1477+ —-0.6795+ -0.0884~ -0.2644~
EXHEIHE -0.0022 -0.2797 -0.0582+ -0.5790~
FEHAMEIE -0.0434+ -0.0536 -0.0311= 0.0074+
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V|0l EItE -0.1421+ -0.0774~ -0.0567+ -0.0241+
o= of of=RUIt B2 (0.0983+ 48786+ -0.0162+ —1.0549+
2 EeM o= of moije] 3 el 5[E 0.1180+ 6.1353+ 0.1075 1.2150+
Mzt B3It -0.0659+ -0.8352+ -0.0457+ 0.0183
moje| & E2lH| E7FE 0.0209 0.3110 -0.0238~ 0.0791+
EXR2ToE —0.1422+ -0.6827+ -0.0944~ -0.1175
FAzEd & of AA2E K= B2 -0.0531+ —2.7762 -0.0290~ 0.1568+
& of AoHeE| B2 -0.0311 -57.3981 -0.0537+ -384817+
EXENE -0.1029+ -1.4196~ -0.1577+ —1.4293+
ARt E2M M oAtAE| M2 0.0015 -0.0004 -0.1272+ -0.0009+
FEAMSHE 0.0228 (0.0003+ -0.0611= (0.0000+
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FxelE 0.0899+ -0.0004 -0.0418+ -0.0028+
AlFelET 0.0569+ 0.4967 0.1793+ 2.7195+
O|AtH| & of Fxf v|2 0.0891+ 132161 0.0543+ 10.7668+
ohd M AeladdFe 0.0412+ 0.3766 -0.0470+ —-0.2473+
FSH|IE -0.0388 -0.1845 -0.0710+ 0.0341+
s 2MALEHE -0.0148 -0.4913 -0.0892+ -1.1760+
g & -0.0426~ -6.0065+ -0.0623+ -5.3579+
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<z NV-10> HF A7 o 52d - 7| S22

M=/ 2 c 7| 271
it 91356+ —1 2704+
cTe [-4.10] [-2.08]

] ~10.0775+
ERpAA 0|2
} s [-3.31]
—~0.3847
EJNINES
s [-4.69]
-0.0156%++
dlolelETte
487k [-2.80]
~0.0483++
Lol Eote
=0l H= [-2.88]
oo of mojs| 2 el 015785+
Hlg [5.91]
_ —0.8584++x
ERAE| ML
_ D 7885+
EXZEREE
ErAEE [-4.47]
Ael2el =L 1.0234 -+
(6.86]
29,2000+ 10.0634+++
(1PN =] = ) H
el T s [3.78) [7.60]
—0.4477 5+
+2MAI2H| 8
hEslE [-4.02]

_ 7 6441+

2 =2

HerlE [-2.14]

o ~0.0014x
== [-4.28]
0.0905+++ 002055+
’gIA._I‘X = x| 2
BT [4.30] [4.96]
~0.1648++ ~0.0344++x
M
P === (-3.44] [-258]
_ ~0.0686+ ~0.0134+
selolol 7|2 visle
Feolor Gske [-2.02] [-2.21]
N 572 11341
Pseudo R? 0.2577 0.2047
AIC 486.8971 8.467.9000
BIC 501 6902 8.563.2700
Tk w2 782 1%, 5% ol Al o oug v2E oke] e 7|9 F&9) clustered standard
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<E N-11> &7 Z|&840 2 272 - d7|gdn 3471
(&9 1 %)
Panel A : Oi7|
=5 H1E H2& 2T 232 | @72 | 4HE O] 27
1= LF@ | 7B | eHa+B) | o¢/(100-B) | B/(100-a) | (a+B)/((100-0)+(100-B))
0.1 50.35 432 54.67 0.53 0.09 0.38
0.12 45.27 9.35 54.62 0.50 0.17 0.38
0.14 1.3 10.79 52.13 0.46 0.18 0.35
0.16 39.03 12.95 51.98 0.45 0.21 0.35
0.18 35.33 13.67 49.00 0.41 0.21 0.32
0.2 31.64 18.71 50.35 0.39 0.27 0.34
0.22 29.33 23.74 53.07 0.38 0.34 0.36
0.24 26.79 24.46 51.25 0.35 0.33 0.34
0.26 25.17 24.46 49.63 0.33 0.33 0.33
0.28 2217 27.34 49.51 0.31 0.35 0.33
0.3 20.79 29.50 50.29 0.29 0.37 0.34
04 11.55 4532 56.87 0.21 0.51 0.40
05 7.62 60.43 68.05 0.19 0.65 0.52
0.6 346 72.66 76.12 0.13 0.75 0.61
0.7 1.62 82.01 83.63 0.09 0.83 0.72
0.8 0.69 89.21 89.90 0.06 0.90 0.82
0.9 0.23 94.24 94.47 0.04 0.94 0.90
Panel B : 27|
=5 H1E H2& F A du 272 | SAME Oy @7
1= LF@ | 2FMB) | eHa+B) | o/(100-B) | B/(100-a) | (a+B)/((100-0)+(100-B))
0.1 45.58 10.63 56.21 0.51 0.20 0.39
0.12 39.72 12.43 52.15 0.45 0.21 0.35
0.14 35.13 14.76 49.89 0.41 0.23 0.33
0.16 30.70 17.89 48.59 0.37 0.26 0.32
0.18 27.49 20.36 47.85 0.35 0.28 0.31
0.2 24.47 24.25 48.72 0.32 0.32 0.32
0.22 21.73 27.62 49.35 0.30 0.35 0.33
0.24 19.41 30.%4 50.35 0.28 0.38 0.34
0.26 17.12 34.93 52.05 0.26 042 0.35
0.28 15.32 37.97 53.29 0.25 0.45 0.36
0.3 13.53 41.39 5492 0.23 0.48 0.38
04 752 57.62 65.14 0.18 0.62 0.48
05 4.04 71.95 75.99 0.14 0.75 0.61
0.6 1.80 83.20 85.00 0.11 0.85 0.74
0.7 0.67 92.41 93.08 0.09 0.93 0.87
0.8 0.26 95.92 96.18 0.06 0.96 0.93
0.9 0.10 98.67 98.77 0.08 0.99 0.98
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[-3.17]
NEVESIPIES 00318
[7.35]
CDP MRS -0.0323#*
[-2.35]
eifoy 7t wste 00135~
[-2.18]
N 9,029 3,452
Pseudo R? 0.2008 0.2229
AIC 7,670.1650 1,521.9650
BIC 7,769.6800 1,546.5520

F 1w, wx2 247 1%, 5% FEAN FAP|TE uF. HBE e e 7|

errorg L4310 FAH z-statistics Y.

ki

4529] clustered standard

25 H1E H2Z 2F A¥Y dibl L/RE | AN Oy 278
7=k %@ | 27E) | &P | o/(100-B) | B/(100-a) | (a+B)/((100-0)+(100-B))
0.1 57.74 7.73 65.47 0.63 0.18 0.49

0.12 50.74 9.43 60.17 0.56 0.19 0.43

0.14 4543 11.32 56.75 0.51 0.21 0.40

0.16 39.92 14.26 54.18 0.47 0.24 0.37

0.18 35.54 16.76 52.30 0.43 0.26 0.35

0.2 31.63 20.05 51.68 0.40 0.29 0.35

022 28.32 22.89 51.21 0.37 0.32 0.34

0.24 2554 26.93 5247 0.35 0.36 0.36

0.26 2242 31.12 53.54 0.33 0.40 0.37

0.28 19.82 35.01 54.83 0.30 0.44 0.38

0.3 17.68 38.95 56.63 0.29 0.47 0.39

0.4 9.94 55.16 65.10 0.22 0.61 0.48

05 5.28 70.22 75.50 0.18 0.74 0.61

0.6 258 81.85 84.43 0.14 0.84 0.73
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0.7 0.94 91.67 92,61 0.11 0.93 0.86
08 0.34 95.61 95.95 0.08 0.96 0.92
0.9 0.11 98.45 98.56 0.07 0.99 0.97
Panel B : M2 M
25 H1E H2Z 2F H¥Y dibl L/RE | 4™ Oy 278
7=k %@ | 27E) | &P | o/(100-B) | B/(100-a) | (a+B)/((100-0)+(100-B))
0.02 65.06 5.69 70.75 0.69 0.16 0.55
0.04 4383 12.46 56.29 0.50 0.22 0.39
0.06 31.79 17.08 48.87 0.38 0.25 0.32
0.08 23.75 20.64 44.39 0.30 0.27 0.29
0.1 18.76 23.49 4225 0.25 0.29 0.27
0.12 16.02 28.83 44.85 0.23 0.34 0.29
0.14 12.84 33.10 4594 0.19 0.38 0.30
0.16 11.16 37.37 48,53 0.18 0.42 0.32
0.18 9.71 42.70 5241 0.17 0.47 0.36
0.2 8.86 44.48 53.34 0.16 0.49 0.36
0.3 426 65.12 69.38 0.12 0.68 0.53
0.4 1.48 85.77 87.25 0.10 0.87 0.77
05 0.50 93.95 94.45 0.08 0.94 0.89
0.6 0.25 96.80 97.05 0.08 0.97 0.94
0.7 0.09 99.64 99.73 0.25 1.00 0.99
0.8 0.06 100.00 100.06 - 1.00 1.00
0.9 0.00 100.00 100.00 - 1.00 1.00
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A7) ¢ H|AREH| ¢
=M B s chH e A che 2t
< i ME;IA 2R A;;A E2NTE
GEAT | zmar | AT zmax
MIORAMS| M2 -0.0421+ -0.0013 -0.1268+ -0.0009+
AN ME -0.0372+ -0.0004 -0.0597+ 0.0000+
A AR Itz -0.1051+ -4.3981+ -0.0433« -0.5722+
EXZEAES -0.1690+ -16.3337+ -0.1616+ -10.2046+
e 1= 0.0336+ 0.0050 -0.0393+ -0.0028+
Al ZelEr 0.1258+ 3.1261+ 0.1767+ 2.6664+*
O|Xtd| & o & H|2 0.1242+ 21.0433+ 0.0529+ 10.4183+«
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FEHIE -0.0576+ -0.1107 -0.0702* 0.0337+
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F1el 5% ol GOTIRE O B 2ARA o4 AL 719 ) clustered standard
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Panel A : AHEb7| 2

25 H1E H2Z 2F A¥Y dibl L/RE | AN Oy 278
7=k %@ | 27EB) | &P | o/(100-B) | B/(100-a) | (a+B)/((100-0)+(100-B))
0.8 0.80 90.65 91.45 0.09 0.91 0.84

0.9 0.00 94.96 94.96 0.00 0.95 0.90

Panel B : H|AH= |2

25 H1E H2Z 2F A¥Y dibl L/RE | AN Oy 278
7=k %@ | 27EB) | &P | o/(100-B) | B/(100-a) | (a+B)/((100-0)+(100-B))
0.1 46.67 10.16 56.83 0.52 0.19 0.40

0.12 40.92 12.01 52.93 0.47 0.20 0.36

0.14 36.15 14.38 50.53 0.42 0.23 0.34

0.16 32.04 17.18 49.22 0.39 0.25 0.33

0.18 28.81 19.84 48.65 0.36 0.28 0.32

0.2 25.86 23.26 49.12 0.34 0.31 0.33

0.22 22.96 26.53 49.49 0.31 0.34 0.33

0.24 20.38 30.23 50.61 0.29 0.38 0.34

0.26 18.07 34.50 52.57 0.28 0.42 0.36

0.28 16.05 37.92 53.97 0.26 0.45 0.37

0.3 14.21 41.01 55.22 0.24 0.48 0.38

0.4 7.82 57.71 65.53 0.18 0.63 0.49

05 404 72.76 76.80 0.15 0.76 0.62

0.6 1.76 83.34 85.10 0.11 0.85 0.74

0.7 0.63 92.79 93.42 0.09 0.93 0.88

0.8 0.22 96.01 96.23 0.06 0.96 0.93

0.9 0.09 98.72 98.81 0.07 0.99 0.98
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A7) AL BAE SAsHE et A A9 Y AsEelw 21
wEs)uvhs A7) W% 9 B A9 Me B 5L FYHOR weshs #
% 443 gl Basit
<E N-22> 37|} ol 528l 25 MENE 20
T TR AN AH K5
SAHHAAO|AEXT), BAHLESIIE(X2),
PAO[ASIHE(X), =M of =ojs] & ey EE(X11),
"3 HI2(X4), oHEA of AF7HLE] B[E(X5), MAMRLE TR 5(X12),
SAHE|HE(X6), BAEFAEEXT), GDP M&E(X13),
AAFLAEL(XG), OIS o Tl H|2(X9), EIojol 7+ M EkE(X14)
T2 MAEEE(X10)
K|
71

t+1

BRGSO E(XN), BAUETZXD),
V=012 E712(X3), = of wolis] 2 g2l
HIZ(X4), & of AF74Es| BI2(X5),
EARE M E(X6), BAEFAZE(XT),
AAZ2l EE(X8), olAH|B Of T BHIZ(X9),
TR XEEE(X10)

MARRE TR ==(X11),
GDP d&E(X12),

FEAofo) 712 1 3H2(X13)

EXUAH0[AEXT), ST=0ld5TH2(X2), HEA of
&7 BI2(X3), o= of wofs] 2 g2l

H LRI ER]=(X10),

tho | HI2(X4), FARIES2AZ(X5), EAMEIHE(X), GDP MEE(X11),
EXEEAZEXT), OlXE|2 Of B B|2(X8), FEdojol ot B1EH2(X12)
#H28[2(X9)
ZXMARO|AEXT), BRMEIS(X2),
AAHO|AZTI2(X3), tHEH o =ojs| Y zH2|s| EH2(X12),
47001 Bl E(X4), SARETAEXS), HEH of A7y M MRS 7FR] 4=(X13),
= HIE(XE), ZAMIETE(X7), A= EALFE(XS), GDP MEE(X14),

Tlol 2ol =
XI“:‘ a8 —

E(X9), OIAIB|E tf F=xiu|2(X10),
TRTAEE[EX11)

oo 712 £ 3H2(X15)
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T THI=Z HAIZ A5

BRGSO E(XN), BAUETZXD),

AAHO|AZTI2(X3), tHEH o =ojs| Y zH2|s| EH2(X12),
= 5174 Adof Bl E(X4), SARETAEXS), HEH of A7y MMRFE IR 4=(X13),
cEEEE HIE(XE), ZAMIETE(X7), A= EALFE(XS), GDP MEE(X14),
Xl Ze| =L (X9), o|Ate|E f £ 8|2(X10), FEdojol 7t B1EH2(X15)
L2 MALEH[2(X11)
EAMAAO|AE(XT), HEAH of mofs| 2 2|y
M2 iAol BI2(X2), ZAMM3IME(X3), ZAHEFAIFS(X4), MAXE 7 FX|9=(X8), GDP

AAZ2A EE(X5), olAH|B Of T BHIZ(X6), HYENX9
TRUX2EE(K7)

)24 ERRHR 40 E(X3), ZAME|ME(X),
= EXEEATES(X0), AAZAZEZ(X6), OlAtH|E O

SRRl E(X1), E7I=0l2ABIHEX2),

I MALE 7RI 4=(X9), GDP

Al
HHEXI0), T o7+

>
S

I

0
0.

SAal200), 22HAEE| 2(XE) A2
ZXMARO|AEXT), BRMEIS(X2),
AAHO|ASTIS(X3), tHEM of Fojs| L BE|H| EH2(X12),
N HIB(), FARHEFOIE(XE), HE0 of oA 77H | A MR TR £(X13),
e HIE(XE), ZAMIETE(X7), A= EALFE(XS), GDP MEE(X14),
X2 EE(X9), OlRIE| ] of Fxfu|S(X10), FEdojol 7t B1EH2(X15)

TRTAEE[EX11)

gk iy, A AT A dswa b el sk,
oI5 7wl A5 AHled AMNAAAFRre R BAVY dSe] S%
dreo] Rt AL ouidity m5E HH dARE 5] d4HEe =
atehs B oSe] VEdorw 83 4 vk /i AT AlNnleat A A
BAAFE goR dEEYE S S AATIY T Tl dEAE FA4E H,
ojH g AFA7} HA AAAE Hshs A B w7 2 Aoz Adske] Abd
A x2AE & Zart vk
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<® N-23> HF 7|2 ol EnEH 2 QA 20

i [ )
= A7]el oS =
T shAZ|] o5 RE -
T SIA x|
p— 1
B —(—1.8262 — 3.0305% X1 — 0.3120* X2 — 0.0155% X3 + 0.1448* X4
+3 —12.7340*% X5 — 0.9150* X6 + 0.9390* X8 + 10.7504* X9 0.18
= 0.4014* X10— 0-0013* X11 + 0.0253* X12 — 0.0408* X 13
M| 14e —0.0153*X14)
71 )
1 P= —(—3.3230 — 4.2967* X1 — 0.4045* X2 + 0.0247* X3 + 0.1438* X4 016
— 1.6346* X6 — 9.9579* X7+ 0.8538%* X8+ 15.6792* X9 -
—0.6530% X10+ 0.0240* X11 + 0.0319% X12)
1+e
p— 1
7|l —(—9.1356 — 10.0775* X1 — 0.0483* X2 + 29.2000* X8 — 7.6441* X9 0.18
1 +0.0905* X10 — 0.1648* X11— 0.0686* X12)
+e
p— 1
FaT|d —(—1.2704— 0.3847* X2 — 0.0156* X3+ 0.1578* X4 — 0.8584* X7 018
o+/l= — 2.7885* X8 + 1.0234* X9+ 10.0634* X10 — 0.4477* X 11 -
14 e —00014%XI2+ 0.0205% X13 — 0.0344* X14 — 0.0134* X15)
p— 1
- —(—2.6331 — 3.2355% X1 — 0.3473* X2 — 0.0178* X3 + 0.1454* X4
Z=stAMA —31.4351% X6 — 0.6998% X7 + 0.9172* X9 + 9.9910* X 10 022
—0.4932* X11— 0.0011* X12+0.0318* X13 — 0.0323* X 14
1+e —0.0135%X15)
ANE7{AMod P= 1
—etEs B 1+e (—0.9675—5.0570* X1 — 1.3268* X3+ 13.6564* X6) 0.1
p— 1
MET|A —(—10.9865— o)lossg*m— 1.8006% X4 + 2.3901% X6 + 19.2066% X7 02
+0.1057* X¢
14+e 0.1057* X9
p— 1
— (= 1.4790— 0.3961* X2 — 0.0152* X3 + 0.1543% X4 — 16.0358* X6
B AT | —0.8356% X7 — 2.9213% X8+ 0.9141* X9+ 10.1882* X 10 0.18

—0.4084* X11 — 0.0012* X12 + 0.0214* X13 — 0.0349* X14
14+e —0.0218* X15)

F 7 A EHEXE <E V-22>o AXE 7Y TR wae) 2

ATE B3l AJMR AA AMVGE e R o A7 SRR 7|
dErage FEE AgEs wfd Agow EAHL ROC A4S B8 49
AUROCE RE o=ndox o]22 o= Alokd Hi 7150760008 Z343k= s
Helt), o]e A= oS JgHs FAE o &89 FREAHEDET
ofvz}, B o] &S T3] 8 Sy R 7-5E RREEFTED) AR dF
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Abstract

Financial risk management using the prediction

model of construction marginal firms

Korean construction companies face tough business environment. Korean economy
1s in a low growth phase, the SOC budget is declining, and the real estate market is
subject to strong regulations. As the construction industry is highly sensitive to the
domestic demand as well as to the political changes, the management conditions of
construction companies are expected to become more difficult in the near future. The
number of marginal firms will increase, and there will be greater needs of corporate
restructuring. Under these circumstances, it is very necessary to predict the
possibility of marginal enterprises to improve the efficiency of the corporate
management and the competitiveness of the construction industry.

This study proposes a forecasting model of construction marginal firms by using
macroeconomic indices as well as financial variables of companies. Compared with the
previous research, it enhance the reality and reliability of the model by using long
time data of the whole construction companies, whose financial data is available. In
addition, it provides detailed models according to the firm characteristics. This study
analyzes the current state of the construction industry, analyzes the time series trend
of financial ratios and macroeconomic indices, identifies determinants of marginal
firms, and verifies the suitability of models.

The model proposed by this study can be applied to policy authorities, creditor
financial institutions, and construction companies. First, the model can be utilized as
an early warning system that recognizes the point at which policy makers may
worry about the possibility of a construction firms insolvency. The model will help
the authorities search for the cause of the insolvency and find a direction to prevent

the insolvent company. Second, in terms of creditor financial institutions, the model
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1s expected to contribute to elaborating and systematizing the credit ratings. The
model enables the systematic and future-oriented risk management, by
complementing the existing credit ratings. Third, the results of this study can
contribute to the development of effective strategies of firms to reduce potential
business risks. Firms can measure the level of risks and analyze the risk factors
through the model. After that, they can establish the optimal management strategy
based on it.
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