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Abstract The construction industry has strong ties with other industries, and so construction company insolvency
also has a strong influence on other industries. Prediction models addressing the insolvency of construction company
have been well studied. Although factors contributing to insolvency must precede those of predictions of insolvency,
studies on these contributing factors are limited. The purpose of this study is to analyze the influence of changes in
the housing market on construction company insolvency by using the Vector Error Correction Model. Construction
companies were divided into two groups, and the expected default frequency(EDF), which indicates insolvency of each
company was measured through the KMV model. The results verified that 10 largest construction companies were
in a better financial condition compared to relatively smaller construction companies. As a result of conducting
impulse response analysis, the EDF of large companies was found to be more sensitive to housing market change
than that of small- and medium-sized construction companies.

Key Words : Housing Market, Construction Company Insolvency, Expected Default Frequency, Vector Error
Correction Model
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D)V, = v N, )— Ve "N, [Table 1] Aaverage value of the expected default
(gdAJMVJm+UﬁWW”T probability by size of contractors
=
avT EDF EDF
® dy=d,~o, VT Time Time
o % Top 10 | Bottom 10 Top 10 | Bottom 10

Estimation ) o,= VA « N(d) + 0,
about Asset £ N N o -

Value and V.. © Stock value 2001/01 | 0.9616 0.9662 2006/01 | 0.5487 0.8134
Volatility of V, © Asset value 2001/02 | 0.9257 0.9517 2006/02 | 0.5985 0.8450
Asset Value |V, : Gross carrying value of debt 2001/03| 09401 | 09543 | 200603 | 05434 | 08378

r; * Risk-free interest rate
o, @ Volatility of asset vlue 2001/04 | 09110 0.9252 2006/04 | 0.4991 0.8083
7t Term debt 2002/01 " 9 1 4 1
N() @ The cumulative distribution function 002/0 0.8877 0.8949 007/0 0.4864 0.837
of the normal distribution 2002/02 | 09117 0.9271 2007/02 | 0.3536 0.7514
o ¢ Volatility of stock value
‘ 2002/03 | 0.9121 0.9203 2007/03 | 0.3201 0.7531
_ ) 2002/04 | 0.9024 0.9148 2007/04 | 0.3653 0.8016
Decisi bout (5) Default Point= STD+ 0.5 < LTD
)ec1sion abou - = ols "
Default Point STD : Short term debt 2003/01 | 0.9015 0.9338 2008/01 | 0.4783 0.8427
LTD : Long term debt 2003/02 | 0.8581 0.9208 2008/02 | 05713 0.8129
‘ 2003/03 | 0.8351 0.9258 2008/03 | 0.6737 0.9164
ln( ) +(u—o?)T 2003/04 | 0.7871 0.9100 2008/04 | 0.7818 0.9329
6) DD=—"————
o o VT 2004/01 |  0.8070 0.9192 2009/01 | 0.8149 0.9418
Decision about )
Distance to Vi o Asset value 2004/02| 08196 | 09272 | 2009/02 | 07861 | 09268
Default DP : Default point
4 ¢ The growth rate of return on assets 2004/03| 07570 | 09196 | 2009/03 | 07572 | 09240
i :TYOIatﬂity of asset viue 2004/04| 07182 | 08756 | 200904 | 07086 | 09212
. me
‘ 2005/01 | 0.7203 0.8789 2010/01 | 0.7126 0.9336
Decision aboat | (1) EDF= Cum(- D) 2005/02| 06683 | 08471 | 201002 | 0758 | 09427
EDF = N(—d,) 2005/03 | 0.6031 0.8125 2010/03 | 0.7121 0.9390
[Fig. 1] Calculation process about the EDF 2005/04] 05271 07846 | 2010/04 | 06726 0.9460
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4.1 £ AX 4.2 Granger Clatt| AH
ARk o 7 AAGol = @elo] EAskE welE HE 2] 3] 7 g U AWe] wjdeAle wa) &
o] ZASHA HH Al FANA FH0] & A2 F AAR} AWsH Wdlsta Aol 4 A3yt wad
Aol FFg vAA Hz AADe] FAAQ FAALE  tH11) o]l whe} e AR S k] oA W
A BleluA Hej 7Hd 3718 EAI7F B 24 Al FE M QTS F]lstolof gtk
A& gojma Al "ol oA 7HA 3]AE o] 3]ARA A o= Zlo] URIMGe]aL o= Zo] ZA
WASIAS F o] s ARugel e 7 BTt tigk EAle Aol 2l o3| me] A4y
2 @] UeA @l Bk ol AAG WTE oj7l JoR wa Je@ RS A8H ARE o
ARIRHE FAMAHOE A WS ARG Bojo] Ileks Ao QbAoA e} YA A
A% AR MBS itk F AAG WTE sk BREE 5ol YoIHE FruAe) Bk §a
Eor A A g o] AHEste] A A oHAS B AL Y $= A "o ol g EAlol tiake] Al
stefoF gtH10]. ERFS o] gato] 9017} AFE tolH EE 1= AR
ool whel AIAG =] bFA o F-E whHstelol  WHo] Granger 1Al 37 oltH12]
3k, o1& FAsHE o] Bl AAolth & AolA ofo me} ¥ =l A= Granger 1 7 M
g A4wY F dEseR  BEH: 2830 4 mde] BAUS Alolo] S EEd
ADF(Augmented Dickey-Fuller) A4S 2835l A] Qom 1 Aibe= A7) Table 3, 49 2l 14 A3
A AR RS Helsch AAR ADFAAHE  prvaluer} 010 o3k 298 e 2lol 1aeA Q=
Fsle] @9 HAAS 33 A= v Table 294 ACR T3 on ol &sle] B4 By W WisE
Rk B9 A A3 5% FelFEelN SEES 4 2 lsablel el e F AFRAS Sasr,
G D92 E THE dew UrEM AlAGe] BT
o) = o] [e] .
AORE SRAE AT SpARE 1AARE 5 0] A5 5% [Table 3] Results of Granger causality test(Model 1)
ool REIEE A R AR elgel el
}\] ﬁ] o o] o]-xq 7(40 7_] o Uﬂﬂ'u’q— Granger Causality lag | F-Statistic | p-value
price rate of sale EDF | 3 | 26853 | 0.06500
and rent ’ e ’
[Table 2] Results of unit root test ; :
sales price o rentenee b s 7602 | 0.02100
of house of house
Level Variables |Difference Variables - ‘ -
Division price rate of sale N rent price 4 305648 003439
t-statistic | p-value | t-statistic | p-value and rent of house ) ’
EDF(Top 10) | -2263313| 0.4428 | ~3.349892 | 0.0737 price rate of sale | pop 5 | 413112 | 0.00779
and rent ) ’
sales price of p .
-1.942222| 06135 | -6.300412 | 0.0000 i i
house 3) rent price _, sales price 5 266589 | 0.04%%5
Model of house of house
1 rent price of | . B -
house 2539964 | 0.3084 | -4.889840 | 0.0017 price rate of sale EDF 6 314726 | 0.02440
and rent
price rate of sale _ _ ; .
and rent 0.919179 0.9998 -4.533335 | 0.0045 ;l:lﬁer;alte of sale s EDF 7 2.65908 0.04714
EDF(Bottom 10) | ~1.553055| 0.7931 | ~6.635065 | 0.0000 price rate of sale | pop 8 | 315011 | 0.02019
and rent
sales price index . .
-1.942222 | 0.6135 | -6.300412 | 0.0000 price rate of sale  rent price
Model| _°f house and rent e | 8 | 421963 | 000023
2 | rent price index i te of sal t pri
-2.539964 | 0.3084 | -4.889840 | 0.0017 price rate of sale rent price 33155 3255
of house and rent of house 9 3.31557 | 0.03255
price rate of sale _ _ price rate of sale rent price _
0919179 | 0.9998 | -4.533335 | 0.0045 — ) 10 295839 | 0.06834
and rent and rent of house
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[Table 4] Results of Granger causality test(Model 2)

Causality lag | F-Statistic| p-value
price rate of EDF 2 | 261418 | 0.08880
sale and rent
price rate of © EDF 3| 291676 | 005001
sale and rent
price rate of = EDF 4| 231904 | 008369

sale and rent

price rate of sale|
N

EDF 4 228532 | 0.08723
and rent

sales price of ., rent price of 4 347602 | 002109
house house

price rate of ., rent price of 4 305648 | 003439
sale and rent house

price rate of - ppp 5| 300534 | 003128
sale and rent

rent price of R sales price of 5 266520 | 0,04835
house house

price rate of EDF 6| 216299 | 009055
sale and rent

price rate of = _, EDF 8 | 237316 | 007523
sale and rent

price rate of ., rent price of 8 421963 | 000923
sale and rent house

price rate of ., rent price of 9 331557 | 003255
sale and rent house

price rate of - _, EDF 10 | 488611 | 001708
sale and rent

price rate of ., rent price of 10 295839 | 0.06834
sale and rent house

4.3 MMt HH

Hﬂaxmﬁ];q_‘a%oﬂﬁb JAZe] MES 5 A
A3} ohE W4ee] AJAX] (lagged value) o] A8 =24
LrEpT ]Oﬂ ute} e 2] 8] 7 ol M Al B

oW 45 Ao Ay|de] ZolEXT A&
o] ol A A == A (trade-off) 7} A 3HH13].
A JAGAAE =ESlY] Y-S A E AoZA &
S BHS 3 4 ok

ne 4
rII
2
o

2 HEA|ITEZEY] AR AFe
AIC(Akaike  information criteria),  SIC(Schwarz
information criteria) W% 5°] o™ 7z} 7]l A A
ste= e A AlAE AR o B =& 4
AAIZHE A EE ¥ EYHW By o] o] Fo}
A A" FAle] mE o] A7]7} FrjE|o] AfErt Fhad)
Al Hrt. olel| whgl B3] 3HAdE SRy $EiA Al
27 AL &g AEsi{7],

B efo| M= SIC 75082 AN HAL S35}
%om Table 59F 2] Model 1, 2 B SIC gko] 7H3
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[Table 5] Results of lag specification test

Lag Model 1 Model 2
0 -16.32801 -18.41452
1 -15.49753 -17.30513
2 -14.90541 -16.71691
3 -14.27481 -16.08091
4.4 SHE A¥
W2 AR BN AADel Belze] EAfske
AoR o A4, FAL A4S stol FAL WE}
EASEAE A foh FHE BA oJnls
WAEe] 4714 eE elulahs Aolth ol w
2k v 5 TR A A Do) Bt st et S Eo] S
Al H9 A7 o2 kel wet =g AAd |
TEE T 282 5 A Ari14]. ofll wheh &<t
4 AAD B FAE WAL EASEA HGelaiofo
so] wef FARo] EAVTIA ME oL Y S &

1 91+ Johansen

4 = S 5 5190
k& Table 6014 2218 = 91%o] Model 1, 2 B
p~Vv

value7} 0055t} W& 79-7F Uehdol mhel 328

[Table 6] Results of cointegration test

EAsHe Aoz F5o] MEeAFY RIS Fa
=

Model | Null hypothesis Test statistic p-value
r=0% 68.22261 0.0206
r<1 32.73356 0.3499
! r<2 14.24286 0.6375
r<3 4498075 0.6693
T=0%* 69.50245 0.0156
r<1 33.48293 0.3127
’ r<2 16.84735 0.4264
r<3 3.294205 0.8399
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[Table 7] Results of Impulse-Response Analysis
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[Fig. 2] Impulse-Response Analysis graph(Model 1)
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[Table 8] Results of Impulse-Response Analysis

(Model 2)

T EDF sales price of| rent price of price rate of

house house sale and rent
1 | 0034812 | -0.010378 0.000000 0.005131
2 | 0031291 | -0.010114 0.001880 0.005337
3| 0028459 | -0.009903 0.003391 0.005503
4 | 0026183 | -0.009732 0.004606 0.005636
5 | 0024352 | -0.009596 0.005583 0.005743
6 | 0.022880 | -0.009486 0.006369 0.005829
7 | 0021697 | -0.009397 0.007000 0.005898
8 | 0020745 | -0.009326 0.007508 0.005954
9 | 0.019980 | -0.009269 0.007917 0.005999
10 | 0.019365 | -0.009223 0.008245 0.006035
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