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Survival Analysis of Small and Medium Size Construction Enterprises
Using Cox Proportional Hazards Model
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< Abstract >

Liquidity crisis expedites the change in the environment of construction industry and puts small
size construction enterprises in danger of mass bankruptcy. This study analyzed that the
relationship between the financial characteristics of the small size enterprises and their survival
period as well as survival factors using Cox proportional hazards model. The result shows that
Return On Equity(ROE), gross profit on sales, debt dependence and total property showing
enterprise scale, turned out to be important survival factors. Small and medium size construction
enterprises should strive to enhance their capacity to deal with the abrupt change in the outside
situation in order to sustain the business. In addition, improvement in the financial structure of the
company, support from financial institutions as well as from the government, and incessant analysis
of the factors affecting the survival of the construction enterprises are needed.

F M o A, $EEM, CoxH|H?IEZE
Keywords : Construction Enterprise, Survival Analysis, Cox Proportional Hazards Model
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e

B2 1. 3% 47

=}
3 .
| usw o [ ”* el
2006 2005 2006 2005 2006 2005 2006 2005
FAEEol 8 9.76 8.26 6.47 7.73 2.209 0.32 0.029"] 0.75
ZAR7 Aol 5 12.02 10.34 8.09 10.35 22 -0.001 0.030"] 0.999
A7) A0 o) & 23.92 17.9 9.72 17.14 2.284 0.235 0.006"™ 0.814
204 [ZAeo)oE 6 5.75 1.16 3.76 1.743 2.389 00841  0.019"
e (94498 741 7.23 5.23 5.32 1.797 1.774 00751 0079
v E g0 & 6.65 6.72 6.71 6.03 -0.053 0.655 0.958 0.514
o) & ol %0] 0] F 12.76 13.61 15.24 14,63 -1.827 -0.79 0.0707 0.431
Fgu] g/ & o] & 0.9382 1.1 3.388 1.96 -2.919]  -2.099] 00047  0.038"
A7) AR & 53.02 53.22 47.88 47.81 1114 1.185 0.268 0.238
A ] & 208.44]  322.86 513.23]  215.32 -1.233 0.711 0.22 0.479
e 32851 630.59 367.29) 44575 -0.484 0.468 0.629 0.641
obgy |23 & 238.73|  548.58 288.34  388.53 -0.752 0.405 0.454 0.686
L R 53.66 56.24 124.47 56.73 -1.366|  -0.049 0.175 0.961
I 4GE 39.38 441 39.29 37.16 0.015 0.998 0.988 0.32
A & 1487 259.54 32813 155.03 -1,259 0.803 0.211 0.424
A= dEE 16.09 15.42 30.71 25.87 -4.102 -2.98 0.0007]  0.004™
54 |2ARYAE 2.03 1.8 0.63 2.09 1448] 0711 0.151 0.479
W AR RS 2.46 2.21 2.35 2.74 0243  -0.956 0.808 0.341
s EAEERE 29.2 20.36 31.83 22 44 -0.262]  -0.257 0.794 0.798
@4 LR 62.65  704.06 220 47783 1.742 0.307 0.084' 0.76
AN ARSI 35.49 25.3 20.64 22.99 1.313 0.284 0.192 0.777
2; FCRoj 5 m & 32.83 29.13 18.27 23.59 2.28 0.862 0.025" 0.39
N9 [EAog) 5.58 5.37 457 4.34 3587 35450 0001 0.0017
F2 [1des 18.72 18.72 1351 1351 2.744 2.744] 00071 0.007™
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A3H2(2006)

log_tas
term| x1 [ x2 | x3 | x4 [ xb | x6 | x7 | x8 | x9 [ x10 [ xI1 [ xI3 | x14 | x15 [ x16 | x17 | x19 [ x20 | x21 | x23 | x24 | x25 | set

term | 1) -.124f-.140]-.172 .028] -.006| -.089| -.059| .013| .070|-.088| -.146[-.081| .156| .146] .055| .065|-.157|- 208'|-.078|- 197°|- 1987 -.082| 419"
xI|-124) 119607).759"| 503" .428"| .398"| 098} 2497 2507|1841 318"|=.166] -.168)- 270"| -.124| -.116| 689" 649" 245" .370"| .322"| .6717| =052
X2 |-140( 9607  1).736"|.4557| .508"| .388"| 076|216 .227| 185 2597 |~ 171| ~.172}- 2527 =119 ~.110] 680" 627" .234'| .3557(.803"| .6157| =051
S [-172| 7597[.7367|  1].4627| .4117] .3047| .035| ~.145|-187| .000| .012|-.020] -.022| -.053) ~.158) ~.155] 474" 457" 157 4417].507"| 3257 208’
x4 | .028| 5037455 462" 11 889" .795"( .602| -.141[ .140]-.139(- 205|-.142| -.151]- 200°|-.197°|-.196°| -.052[ -.153[-.125( .072| .126f 385™| .313"
x5 |-.006] 428" 508" .411"| 889" 1} 740" 545" -.080] .092|-.142| -.114]-.151| -.150{ -.164| -.164| -.164| -.067| -.172|-.132| .056| .092| 302" 285"
X6 |-.089| 3987(.388|.394"| 7957 740" 1| .6777| .230°| ~084] 111} .05T| .100}-2667|-.206'} 443" }.448"| ~.052| ~.144)~.047| .146| 246" 2537 358"
X7 |-.059] .098[ .076| .035| po2"| 545°| 677" 1] 298| .107]-.031| .052|-.043} 2g5"[-.181] .005[-.001} 273"} 3567|-.162[ -.028] -.048| .130[ .130
X8 | 01312497 216" ~-145| - 141) ~.080f 230" .208"|  T[-.4277|.5617| 5647|5417 ~-045| 250" =048 ~.045]- 214'| - 215" .131(-.006f 2627|2147 220’
19 | .070[ 259" 227°|-.187° .140] .092| -.084] 1070 427"  1.496"F.658"1.453"F 267" 484" 234" 282°| .124f .070]-.157F 278" 231°| .543"| -.481"
x10 |-.088| -.184|-.185| .000|-.139| -.142] .111] -.031] 561"} .496™ 1 4827991 -.097] .103| -.063| -.064| -.136] -.129{ 725" 2117 .549"|-.209"| 224"
x11 1146} 3187 2597 .012]- 2057 -.114] .051] .052] 5p4™} 6587 482" 114067 030 3617 -.049f-.057{ -.177{ -.150] .015] 265" 250" F 42271 .158
x13 [-.081] -.166[-.171|-.020] -.142| -.151| .100] -.043| 541"} 453" 991| 406" 1| -.071| .074|-.083|-.062| -.118| -.112| 761"| .182| 544”|-.187 199"
x4 | .156] -.168[-.172|-.022| -.151| -.150} 266""|- 265" --045} 267" -.097| .080[-.071 1] 836"( -.095]-.078| .037| .021(-.126|-.073[-.151|-.158| ~.144
x15 | 146} 2702527 -.053|- 20071 - 164|- 206°| --181| 250"} .484™| .103| 361" .074] 836" 1] -.104]-.091( -.063| -.074[-.072] -.023[ -.104} 2741 268"
x16 | .055| -.124[-.119]-.158|- 197" -.164} 443"| 005 -.048| 234’|-.063| -.049(-.063[ -.095(-.104] 1] 99g8”| -.086| -.094|-.029] -.092[ -.091| -.043| -.172
x17 | 085 -.116[-.110]-.155]- 196°| -.164} 448" -.001| -.045] 232°|-.064| -.057|-.062[ -.078[ -.091| 998”| 1| -.081| -.088|-.030] -.088[ -.090| -.042| -.166
x19 |-.157| 6897.6807( 474" -.052| -.067) -.052}- 273"|- 214'] .124{-.136] -.177]-.118[ .037| -.063| -.086{ -.081 11 86573347 3677 2117 338" -.341""
%20 208" 649716277 4577 -.158] =.172| -.144)- 356™[- 215°| .070]-.129] -.150]-.112| .021]-.074|-.094] -.088| 865" 11,4357 457" 259" 3177 -.279"
x21 |-.078] 245 234'| .157|-.125 -.132| -.047 -.162| .131[-.157| 705" .015] 761" -.126) -.072] -.029| -.030| 334" 435" 1| 2387 2107 080 -.026
%23 F.197] .370"1.3557| 4417 072 .056] .146] -.028f -.006f 278" 211" 265 .182| -.073] -.023| -.092| -.088| 367" 457" 2381 1| 5417 .017) .049

24 |.198°(.302".303"| 5077|126 .092| 246"| -.048| 262"|-.231°] 549" .250"|.544"| = 151| =.104| =.081)-.090| 211°[ 259" 210" 5417 1] .063] .19
25 |-.082[ 671".615"].325"] 385" .302"| .258"| .130|-214'| 543"|-.209'F 422" 187'| - 198F.274"| =.043) -.042 338”{ .317"| .080[ .017) .063| 1| - 222

log_t{419[-.052[-.081| 203'|.313"( .285"| .358"| -130[ .220°F.481"| .224'| .153) 199'| .144| 268"|~.172|-.166} 341"} 279" ~.026[ 049 .119|- 220" I
asset




Coce] SIS oS3t FA7ilelo] ME

R 3, AARHET} QAR

20063
factor1 factor2 factor3 factord factors factor6

x1 420 -.090 .803 295 -.009 -.107
x2 444 -.088 .805 262 -.055 -.092
x3 468 -.334 .109 662 -.150 -.123
x4 .876 -.190 210 .025 .083 -.027
x5 903 -.182 227 .019 .030 .007
x6 .858 -.063 .190 .067 -.012 220
x7 775 .030 -.164 -.198 129 -.079
x8 -.030 .104 -.132 -.037 -.055 939
x9 -.022 -.350 .585 -.208 507 298
x10 -.088 976 -.105 015 -.039 .009
x11 -.044 537 -.461 213 -.153 304
x13 -.096 967 -.124 .033 -.068 014
x14 -313 -.013 -.047 -.129 -.396 -.032
x15 -.144 948 -.002 -115 -.050 .023
x16 .109 -.038 .046 -.066 916 -.032
x17 -.068 - 112 .007 -.024 911 -.070
x19 -.294 -.099 612 280 -.130 -113
x20 -.103 .006 .089 103 -.016 -.946
x21 -.133 -5.644E-5 145 704 151 -.087
x23 -.144 167 114 .692 -.049 .001
x24 163 -.049 .093 .832 -.064 -.007
x25 166 -.046 .835 .076 193 -.095

2005

factori factor2 factor3 factor4 factor5 factoré factor7

x1 .863 .363 —-.015 —.259 —.035 —.089 —-.073
x2 .851 .363 —.025 —.222 —.029 —.081 —.040
x3 .738 442 .064 .238 —.034 .069 —.186
x4 .139 .934 —.067 —.109 —.085 —.041 —.145
x5 121 .906 -.079 —.051 —.051 —.023 —.082
x6 .130 .840 .010 .016 -.369 -.165 .188
X7 —-.167 716 —-.102 —.050 .070 -.212 .450
x8 —-.150 .048 .218 .199 —-.019 .094 .859
x9 .027 .033 -.330 —-.747 .190 —-.362 —-.123
x10 —.104 —-.015 .943 .245 —.032 .035 114
x11 -.074 -.055 112 719 —.005 127 .466
x13 -.1083 -.035 .970 137 —.040 .049 .072
x14 —.040 —-.129 —.055 .025 —.055 .946 —.082
x15 -.092 —-.108 .046 .230 —.049 .908 .195
x16 -.074 -.127 —.034 -.048 .982 —-.067 .001
x17 —.066 —-.128 —.035 —.054 .983 —.050 —.001
x19 .868 —-.226 -.004 -.169 —-.073 .038 .032
x20 .885 -.338 .026 —.083 -.087 —-.016 -.007
x21 .351 —.155 .864 —.083 —.002 —.110 .045
x23 .600 .061 .044 .526 -.013 -.128 -.084
x24 674 222 .034 .387 —.009 —.123 —.263
x25 .463 .293 —.050 —.639 —.004 —.083 .020

Z: golZ:Zuh: AR B 3 -uH: Varimax



