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Strategies of Construction Business Management Using Survival Analysis:
Focusing on Management Status Factor, Business Diversification Inside
and Outside Construction Works
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Abstract

The purpose of this study is to analyze the factors affecting the survival and bankruptcy of construction companies
and to find a suitable business portfolio within the construction industry. First, the net sales margin, interest compensation
ratio etc. are positively related to the survival rate of construction companies. These factors were found to be more
sensitive to small sized construction companies. Second, construction companies with both civil engineering works
and building works business show the highest survival rate, followed by civil engineering works, building works
and others. Third, the companies with construction business and other industry business show the higher survival
rate rather than other business portfolio. There was no significant difference in the survival rate among the pure
construction companies and the companies with construction and other businesses.

Keywords: Management Status Factor, Category of Construction Works, Ratio of Construction Business
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Table 1_ Construction Industry Trends

Value of Value of Value of Value of Building G .

Building Building Overseas Domestic Construction Works SOC Budget INeW . :mons

Year Permission Area | Construction Construction Construction for Domestic (erilli ) | Cons m Works

(thousand m’) | Works Orders Orders Completed Construction o won P o ) o
(trillion won) | (billion dollars) | (trillion won) Completed (%)

2012 137,142 65.8 64.9 134.3 593 23.1 -24
(-0.5%) (-8.4%) 9.7%) (1.1%) (-5.3%) (-2.1%)

2013 127,066 614 65.2 139.8 618 25.0 -383
(-7.3%) (-6.7%) (0.5%) (4.1%) (8.2%) (-3.4%)
141,347 74.7 66.0 138.2 23.7 51

2014 X

0 (11.2%) (21.7%) (1.2%) (-1.1%) 046 (-5.2%) (0.5%)

189,840 112.4 46.1 150.1 26.1 248

2015 66.0
(34.3%) (50.5%) (-30.1%) (8.6%) (10.1%) (2.3%)

2016 178,955 126.7 28.2 165.7 711 23.7 359
(-5.7%) (12.6%) (-38.9%) (10.4%) ’ (-9.2%) (3.2%)
171 8 . X .

2017 71,875 118.2 29.0 183.0 73,7 22.1 449
(-4.0%) (-6.7%) (2.9%) (10.4%) (-6.6%) (3.9%)
120,710 73.6 19.0

2018. 9. - - - -
018.9 (-4.9%) (-13.3%) (-14.0%)

Note: Bracket = YOY growth rate(%)
Source: http://www.cak.or.kr; htep:kor.icak.or.ke; http://stat.molit.go.kr; Ministry of Strategy and Finance 2017.
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Table 2 _ Selection of Variables

Division Variable Description Remarks Source
Survival Period Time to Event Occurrence, If No Event Occurs: Censored KFTC
Dependent (months) Data (Korea Financial
Variable Telecommunications
Whether It is Event | Sound Business Condition=0, Bankruptcy Condition=1 & Clearings Tnsticute)
Net Income to Sales | Net Income / Sales
Loans Payabl Total
ans Fayable 1o 20 1 cans Payable / Total Assets
Asset
Interest Coverage Ratio | Operating Income / Interest Expense
Year of 2010~2015
Ratio of Equity Capital | Equity / Total Assets
Total Capital Turnover | Sales / Total Assets
. Investments /Total Assets” Long-term Bank Deposits +
Ratio of Investments o .
Long-term Investment Securities + Investment Properties CAK
E)\(]pla.nziory 1.100% Construction Business: RCB = 1 (Construction
ariables 2. Major Construction Business + Other Business Portpolio: | « Association of
(Covariate) RCB =
Ratio of Co . 0.8<RCB <1 Co . Korea)
tio of Construction nstruction
R “ 3. Construction Business + Somewhat Orther Business: K u
Business Business Revenue
0.5 <RCB<0.8
. . . . [Total Sales
4. Major Orther Business + Incidental Construction
Business: RCB < 0.5
0. Landscaping * Industrial Equipment *Environmental * Sound Company:
Installation Works As of the end of
Category of L Lo
o n Busi 1. Civil Engineering Works 2016
truct
FISEFCLION BUSINess 5 Building Construction Works * Default Company:
3. Civil Engineering + Building Construction Works By default
1. Large Enterprise: 3-year Average Sales more than 100
billion won or Total Assets more than 500 billion won | Basic Law of Small
Scale Company Scale

N

. Small Business: 3-year Average Sales less than 100
billion won or Total Assets less than 500 billion won

Business Article 2

Aol w2t gF ZEEL]e e Al & 5= 9l g v, 5 A48 vER)= oJrfshH, |
b 2 =2ollM 2 SRUF e 27, A9 oV FA =2AARE Felshs JHRCB = D2 A
RARATE Bt Aeole 0, ERYGE2 1, A o BlE0] 20% olstzE LT HYS ke 78-H08 <
U2 2, ERUSUTOM ERGT 5 5 RCB <1), AU} U= o= A= 2= 305
Aol B Beelle 302 #7]5to] ARt < RCB <08), Aol 74 ATz 47 dds
he AP Aotz Ahdolr] A4 <] Fdh= A-HRCB < 0.5)2M 72 T2 4 3
e de II6t viEe sk HH 4 = ZOItH(<Table 2> ).
= 9 AfduiiEo] PRI, ok FiE oW A4 <Table 3> FLojifof ThE FQ o] digt

12)

i
g

Ve 2 FPH A, The] 2 2L SN SRS ASR FUTAR} AVIBO] A% EL AT Hole] 7
s 5 Lo, FUBAL 7 I BETAL 257) BF02 F5I] VIR, AR, A HE 2), 20174
FEoR Sl 5 SHAAP} 15 2300 AL, HEQLAPE 48t 7210] AL EARE

13) S RIEUR7IEN, 0 FETAIR I SAR AP 23 BAE el 297 2drdes 749
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Table 3 _Descriptive Statistics 71 &FAXE AASAL STt Ber|dat A7 ge

The Financial Statements, Category of HAFGE v wsh 2 3’4—

Division Construction Business in Default and lathn ’
Sound Company @OIO20159) w1, AZIAREES A71900] RETIge] H]s
Variables Size Bankrupt Sound
ptey Lolom xQlFolEL S| AL Hir7|¢o]
Larce Mean —0.157 Mean 0.074
Net Income 8 | StdDev. 0243 | StdDev. 0.041 27190 vl5)] =& BAzke Byt st Exjxt
to Sales Mean —0.012 | Mean  0.052
g - AH|ZT) Al HL AA] EE20X0 )l.Z AT
Small | i Dev. 0.136 | ScdDev. 0.033 wlgIt A N Y SEUTE oS4
Large Mean 0.333 Mean 0.142 (1):1-] Z_}oﬂ Zj;f_, E‘EJ]%O %%_]7]’ }6}?_1:‘431 9»1101 :[L
Loans Std.Dev. 0.135 | Std.Dev. 0.095 . S
Payable to Z‘ﬂacﬂ —E'_/’\:]Ig‘ﬂ]% 1! \__I_—GHOTZ (ED:_]'_ 7/—1()]‘:}
Total Asset Srmall Mean 0.220 Mean 0.087
Std.Dev. 0.119 Std.Dev. 0.095
Mean 0.620 Mean  51.155 2 F{MA 7 1 A El Tl C H S0s] 2
= Cox o [=3 Eo =
tncerest Con | € | ScdDev. 4058 | ScdDev.112.648 e Z3El W2 lEipi==d =4
: 24
verage Ratio Small Mean 10319 Mean  43.762 Zut
m Std.Dev. 18.004 | Std.Dev. 92.256
] L Mean 0.203 Mean 0.552 3 o PR =
Ratio of | 14%8¢ | qipey. 0199 | SedDev. 0.118 A 4] B SH AFARE vlgHaE o -FAa
Equity - _ _
Capital | g | Mean 0539 | Mean 0761 AAALe] BEg| nAE FFE 245 ol &
Std.Dev. 0.247 Std.Dev. 0.131
HaF 7 AHPA o512 ATo] 7
Large Mean 0.477 Mean 0.298 = © ‘—]-Oﬂ EH - H DE(RﬁlatIVG Hazards) 7:" ] ]—
Total - - _
Capital Std.Dev. 0.315 | Std.Dev. 0.287 %o]__]—i’ iy Bxngog ggo] mout s
Turn- Mean 0.016 Mean 0.017 . . - -
Y| Small | Dev. 0.024 | Sed.Dev. 0015 Z|(Semni-parametric) 1 Cox HIPIFIRE B &8
L Mean 0.103 Mean 0.097 3]'93\‘:]',
Ratio of | B¢ | SedDev. 0077 | StdDev. 0.100 Cox Wl 81715 10] eke. 1710} o] 7130
Cox 2Eo.
Iovestments || Mean 0062 | Mean 0,076 oo e = =
Std.Dev. 0.079 | Std.Dev. 0.082 A RS AN Al TS 517} QA = g rieno]
) Mean 0.855 Mean 0.800 AE QA 57 =124} o e ALaslel o
Racio of | Lage | i 0500 | sdDer. 0351 e A s FARRMY BIS A BE ARSI oH,
Construction = =
Business Small Mean 0.977 Mean 0.980 151_1_2':‘_5’_?:}1:10} t]ﬂ:]]% ZJl@ ?:1‘1—’314)0} Ho} /;]—O——FI‘— ° 93\‘:]'
Std.Dev. 0.087 Std.Dev. 0.083 — -
13 9] A3A(Goodness of Fitre A 7] Q5 &
L Mean 2.950 Mean 2.875
Category of | 418 | g ypey. 0.224 | StdDev. 0.448 H2ZRS AT AL AAsiA] ke AL o] zfo|2
Construction
: Mean 2.592 Mean 2.960 o3| orslrlE A ;q | A ZA(T Lol
Business oo 14 ° L H| HA(Likelihood
Small | i Dev. 0704 | ScdDev. 0242 3ol FEPIE ek [k
_ N Mean  53.250 | Mean 95000 Ratio Testy& AAISFA2H, <Table 4>} o] £H
Suerle A8 | StdDev. 18.041 | Std.Dev. 0.000
Perio
(m) mall | Mean  57.133 | Mean  95.000 Table 4 _Likelihood Ratio Test(LR Test)
o Std.Dev. 18.051 Std.Dev. 0.000
Division -2Log Likelihood(LL) | LR Test
Large 20 24 .
Number of Block 0: Beginning Block 1476.015
Companies | ! 120 201 Block 1: Method=Forward 193.06
mpanies ock 1: Method=Forwar 1322.955 (p<0.0001)
Sum 140 225 Stepwise

14) Cox B 2] HALEJH O 7 T H Forward Selection) ™t S A7 ¥ (Backward Selection) 5°] =d, FE Q] 3717} FESHA]
FoAY A=) FFE HASRE 97 oA o]E Aot AEARI WAS 7122 APt HSE SARe| sk A
BlockS o83l AR Bl Fdohs 21 gAlel gt HaRglo] vigAh$7dY, g4 2013).



Table 5 _Estimation Results of Cox Proportional Hazard Model

Division B SE Wald df Sig. Exp(B)

Net Income to Sales -1.420™ 0.570 6.196 1 0.013 0.242"
Loans Payable to Total Asset 1.562° 0.847 3.401 1 0.065 4767"

Interest Coverage Ratio -0.014™ 0.006 5.522 1 0.019 0.986™

Ratio of Equity Capital -2.470™ 0.468 27.812 1 0.000 0.085™"

Total Capital Turnover 0.344 0.794 0.188 1 0.665 1411

Ratio of Investments -1.686 1.214 1.929 1 0.165 0.185
Note: p<0.1, “p<0.05, “"p<0.01
FR ASHPE A AdekA] ke w 2% A 1HT 2 AES YEH, sl Ho] glol 2
FH2LD)19)0] 1476.0150]11, -FHZS F7RE & 75 Q@] AX Frerh A upzix] def= AR
S EZN-2LL)S 1322.955% UERTE o] o= o= 7]9)o] E&7Tte] okl ojn]

b T A 50 AR S H] AR St §hH 20 Flelie 1Hot 22 S-S YER)
Testy 153.0601H, F-2)<F 190014 fragh 2oz , Ofig §i0] gho] 245 SIE0] 2ok Fiert
LERTE ol Fagh BE AT A= o0l e di7iz] defe Alte] Zofrls Ao 71949

opfeta g 4 glom, B A4l SJulrt gk

<Table 5>l AR SR 21Ae] A&
7170} f1Eel rlAle Baket AR foldE Al
Algte of71elA B 584 SHEe] HATE
%o, 3 AAT7E ol Hazardt 71/8AR] F
As} $1o] S7IskaL Sl Fasks Zte oy
THEHEY, 2ET 2013).

Wald F78%2 2ol 2 547 Ao &
@ (Contribution)stil Y=A19] 5873 Uehlie A
02 Wald F4%go] 245 RgoA | T
7} Ak A onletEAE Y, 2 2013), A7
ApAulgo] the SR vlol & o g S
2299e & 4= th<Table 5> FX).

Exp(By= 44 %@E(Relative Hazards®] 95% 41
FHIHE Uehle 202 37841 B7t 9 glel

—_—

r

Z2=7)710] AL oJu|sk<Table 5> H3).

<Table 5>°lA OJAE/JHI&S] 73¢ ExpB)=
0.986(0.986-1=-0.014)& Tt <] Z7}st wfjujct ¢
FE2 —14% S7RIth= ovjolH, = 3 &9] 7}
T mjatct YFEC] 1.4% FAste] o|zpEAH|Eo]
o ol 571 wimeh 7199] E4717te] dojide
omjgich.

<Table 5>0llA] S5 FHF] AGE B, 3]
HABE =2 #ol™ Exp®)7F 120 212 ghe
LERH R oA g 9] HlEdieo|olE
(0.242-1=-0.758, —75.8%), A71AH2H]E(0.085-1=
—0.915, —91.5%), FAAt HZ(0.185-1=-0.815,
—81.5%)2 & o5 FHF M= ¢ o9l S
nfth Z17] BOpATE fldEo] Hasto] A
AEZI7bl Frefet 9k wlAh=

S F2pRhe Higo] &5 7

15) Cox oA 3] SAAK= Maximizing Partial Likelihood function(=L1) & gt Lol 2141 logS I3t 742 Log LikelihoodL)2}1

Shdl, 2571 0 1 Afel]l loggke] e s
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Figure 5 _ Estimation of Survival Function by
Category of Construction Business(Small Business)
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Figure 6 _ Estimation of Hazard Function by Category
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Table 6 _Estimation by Kaplan—meier Method for

e 2-Censorad Data [_
E La|  (oEmEEEEE [oEm) | Category of Construction Business
E Large Enterprise Small Business
© e L Cumulative| Cumulative|
Division . . R g
Survival |Ranking| Survival |Ranking
Rate Rate
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Cons. Works (0.078) (0.027)
1.000 0.250
1. Civil Eng. Work 1 2nd
0o vil Eng. Works (0.000) st 0.153) n
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Table 7 _The Proportion of RCBs in the sample

Table 8 _ Estimation by Kaplan—meier Method for

RCB
Division Large Enterprise | Small Business | Sub Total
S 7 193 200 Large Enterprise Small Business
B (15.9%) (60.3%) (54.9%) Division Cumulative Cumulative
Survival |Ranking| Survival |Ranking
08<RCB<1 28 120 148 Rate Rate
o (63.6%) (37.5%) (40.7%)

1.000 0.750
®0.5 <RMB<08 Ist Lst

0.5<RCB<0.8 ! 4 5 0.000) 0217)

(2.3%) (1.3%) (1.4%)

0.625 0.667
@RB<0.5 2nd 2nd

RCB<0.5 8 3 11 (0.171) (0.272)

’ (18.2%) (0.9%) (3.0%) 0571 0.622
RCB=1 ’ d ’ 4th

Sum 44 320 364 @ o1y | " (0.035) ‘
Note: Unit is the number & Bracket is the proportion. 0.500 0.6

prop @08 <RB<1 > 4th 53 3rd

(0.094) (0.044)
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Figure 9 _ Estimation of Survival Function by
RCB(Small Business)
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Figure 10 _ Estimation of Hazard Function by
RCB(Small Business)
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