Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2016.17.8.147
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 17, No. 8 pp. 147-156, 2016

H A7 FAS Al 9F 24

old=
SHATHEI N ERICA AMTEE &SN ARME

fo

AA2737] WHEel

Impact of Fluctuations in Construction Business on Insolvency of
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Abstract This study analyzed the impact of changes in the construction business on construction company insolvency
according to their size using the vector error correction model. First, this study applied EDF (Expected Default
Frequency), which was calculated by KMV (Kealhofer, McQuown and Vasicek) model, as a variable to indicate the
insolvency of construction companies. This study set 30 construction companies listed to KOSPI/KOSDAQ for
estimating the EDF by size and construction companies were divided into two groups according to their size. To
examine the construction business cycles, the amount of construction orders according to the type-residential,
non-residential, and civil work- was used as a variable. The serial data was retrieved from TS2000 established by
the Korea Listed Companies Association (KLCA), Statistics Korea. The analysis period was between the second
quarter of 2001 and fourth quarter of 2015. As a result of calculating the EDF of construction companies by size,
as it is generally known, the large-sized construction companies showed lower levels of insolvency than relatively
smaller-sized construction companies. On the other hand, impulse response analysis based on VECM confirmed that
the level of insolvency of large-scaled companies is more sensitive to business fluctuations than relatively
smaller-sized construction companies, particularly changes in the residential construction market. Hence it is a major
factor affecting the changes in insolvency of large-sized construction companies.

Keywords : Construction Business, Insolvency of Construction Company by Size, Vector Error Correction Model,
KMV (Kealhofer, McQuown and Vasicek) Model, Expected Default Frequency(EDF)
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[ Estimation of asset values(17,) and asset value variability(s,) |

eq (1) 1 Vp=V,Md,) - Ve  "TN(d,)

In(V,/X)+(ry+0%/2)T
)t d o= A f 794

eq @ : 4 oVT

eq @ :dy=d -0, VT
o

eq @ : a,=l—-.* « Mdy) + oy

E

V - Corporate stock value

Vv, : Comorate asset value

1, - Total book value of liabilities

r; + Risk free rate

o4 + Variabilty of corporate asset values

7 : Liability redemption period

M) : Cumulative distribution function|
of normal distribution

o * Stock value variability

[ Estimation of Default point(DP) |

eq (5 : DP= STD+0.5<LTD

DP : Default point
STD : Corporate short-term liability
LTD : Corporate long-term liability

[ Estimation of Distance to default(DD) |

v N
(D—';,)—(u—u;l)l'

o VT

In
eq 6 : pD=

v, : Corporate asset value

DP : Default point

u + Growth rate of retum on asset

o, : Variabilty of corporate asse
values

T Liability redemption period

Calculation of EDF

eq (/) : EDF= Cum(-DD)

= N=d)

Fig. 1. EDF calculation process
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Table 2. Appropriate parallax verification

Table 4. Granger Causality Relationship Verification
about Model 1

Lag Model 1 Model 2
0 _5.889809 8.025174 Causality Relationship lag | F-Statistic | p-value
) 12.06451" 1 0 Residence — EDF top 1 1.64280 | 0.2054
-12.0645 -13.7776 EDF top = Residence 1 | 003077 | 08614
2 -11.60437 -13.19883 Non_Residence — EDF top 1 | 0.01109 | 0.9165
3 -10.81475 -12.57009 EDF_top — Non_Residence | 1 1.66035 | 0.2031
4 -10.66620 1229539 Civil — EI')l'ttop 1 0.12960 | 0.7202
EDF_top —  Civil 1 | 075473 | 0.3888
Non_Residence — Residence 1 0.16594 | 0.6854
L‘ - Residence —  Non_Residence | 1 0.38336 | 0.5384
O]% EEHE % }‘E%q]xit EH‘%‘&']?J %1&']% ijéﬂc} Civil —  Residence 1 0.28328 | 0.5967
ol Johansen AAWES &85} t} F 33} Zo] ¥ Residence —  Civil 1 | 1.10629 | 0.2976
= Civil Non_Residence | 1 2.50221 | 0.1195
AE Ao Zas Ayl ol o] 7ZF HZ=E 7} =
A AAE A A 2R 29 7 HEE A Non_Residence Civil 1 | 128979 | 02611
B4 0052 7|F2oE AR AAV} APEE Ao Residence = EDF_top 2 | 090742 | 0.4100
= - - = - EDF top —  Residence 2 1.78279 | 0.1785
2 glolg u) WAL ARTES & /KLEE/H_O_/‘\ |
B RAHSASERRS B ASENE T (G Reidone 5 EDF wp 2 | 0.12183 | 0.8856
Pt EDF_top —  Non Residence | 2 | 0.90488 | 0.4110
Civil — EDF top 2 1.21871 | 0.3041
Table 3. Cointegration Verification EDF_top —  Civil 2 0.57391 | 0.5669
Non_Residence — Residence 2 2.38853 | 0.1020
Model Null T o 0.05 Critical ' Residence — Non_Residence | 2 | 0.74126 | 0.4816
odell ) pothesis | LSt staustic value p-value Civil —  Residence 2 | 029383 | 0.7467
=0 36.83804 4785613 03552 R'es'ldence —  Civil . 2 0.06395 | 0.9381
Civil Non_Residence | 2 239119 | 0.1017
| r=1 19.09188 29.79707 0.5593 Non_Residence Civil 2 | 006602 | 0.9362
r<2 10.40583 15.49471 0.2508
r<3* 4.245411 2.841466 0.0393
=0 36.69946 4785613 03619 Table 5. Granger Causality Relationship Verification
r<1 18.80222 29.79707 0.5072 about Model 2
2
r<2 10.38533 15.49471 0.2523 Causality Relationship lag | F-Statistic | p-value
=<3 4.221507 3.841466 0.0399 Residence — EDF_down 1 0.16594 | 0.6834
EDF_down — Residence 1 0.38336 | 0.5384
Non_Residence —  EDF down 1 0.28328 | 0.5967
EDF_down — Non_Residence | 1 1.10629 | 0.2976
4.3 @A elapetA 2% Civil = EDF down 1 | 0.00088 | 0.9764
W 2}7]1 3] A 2SS AR g uet & EDF_down —  Civil 1 | 0.18594 | 0.6680
- 1= _ - Non_Residence —  Residence 1 2.50221 | 0.1195
2 A3}y )& W3lsla Alolst A1 Axlyl =5 =
R e s L B e L = Residence —> Non Residence | 1 | 1.28979 | 0.2611
th25]. 2AA AHTA AR AR BL wjAIF A Civil —  Residence 1| 771925 | 0.0075
- Residence —  Civil 1 0.19782 | 0.6583
o] A AJAHEE R E(]a, i model) & &-4-3]
ﬂ} ] 1 ] ]——'— - o( ag distributed Ode) =° ]—O:] Civil Non_Residence | 1 1.05514 | 0.3089
Ao} AL Wi sty 913 Wl Non_Residence Civil 1 | 0.15200 | 0.6982
=] L o Residence — EDF down 2 2.38853 | 0.1020
EH26] ]Oﬂ = l‘Ev:oﬂ Ht qu _’]’J}ﬁ] Zi‘XéTj: € EDF_down — Resi&ence 2 0.74126 | 0.4816
=] P =
3 T3 3 4, 59 2ol ZF Bl uigte] M4E 1 < Non_Residence  — EDF_down 2 | 029383 | 0.7467
i]- “1’_1'741 = 7]5] Eé}ﬁ E]— E]A)l?down —  Non_Residence | 2 0.06395 | 0.9381
- e . Civil — EDF _down 2 2.12567 | 0.1298
BAAs, 12d 12 FA4 7145FH(Residence), EDF_down = Civil 2 | 001793 | 09822
01]/\01-_\?“_11:_ %(EDF top), EE AL _7,:o (C1v11) l:l] Non_Residence — Residence 2 2.39119 | 0.1017
_— 3o . ~ Residence — Non_Residence | 2 0.06602 | 0.9362
718 745 H(Non-Residence) A2 JaAE Civil — Residence 2 | 3.82717 | 00283
A5 AL 11, Model 2= ERQ AdeFd (Civil), A Residence — Civil 2 | 0.18221 | 0.8340
Civil Non_Residence | 2 1.11561 | 0.3356
Q. X Z2=Z= ol /\}.\:l 1: = =
& 7 N(Residence), <7 }(EDF_top), ¥l Non Residence Civil 2 | 030511 |0.7384
F71& 71455 9(Non-Residence) v:‘ii JNAHAE
d7ste]l By W wideAE Agst
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Table 6. Impulse-Response Analysis about model 1

Pori
eriod EDF_top Residence |Non_Residence Civil
(quarter) - -
1 0.071162 -0.00911 0.000000 0.000000
2 0.091581 -0.02483 0.008603 0.001601
3 0.098429 -0.02622 0.018186 0.00587
4 0.099786 -0.02774 0.021087 0.007207
5 0.099876 -0.02755 0.021372 0.007554
6 0.099829 -0.02762 0.02122 0.007429
7 0.099817 -0.02757 0.021153 0.007438
8 0.099823 -0.02759 0.021156 0.007410
9 0.099824 -0.02758 0.021159 0.007427
10 0.099826 -0.02759 0.021163 0.007419
(%) .12
.08 /
.04
.00 +—m== £
-04 T T T T T T
i 2 3 4 ) 6 i/ 8 9 10
(quarter)
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Fig. 3. Impulse-Response Analysis graph about model 1
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Table 7. Impulse-Response Analysis about model 2

Period EDF_down Residence |Non_Residence Civil
(quarter) ~ —
1 0.036219 -0.01400 0.000000 0.003966
2 0.036490 -0.01882 0.004927 0.006757
3 0.034454 -0.01994 0.006569 0.006898
4 0.033759 -0.01952 0.006372 0.007012
5 0.033893 -0.01932 0.006126 0.006784
6 0.033981 -0.01927 0.006050 0.006841
7 0.034021 -0.01931 0.006074 0.006804
8 0.034004 -0.01931 0.006082 0.006836
9 0.034004 -0.01931 0.006088 0.006820
10 0.034000 -0.01931 0.006085 0.006829
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Fig. 4. Impulse-Response Analysis graph about model 2
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