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Interaction Analysis between Construction Business Indicators and
Business Performance Indicators of Civil Specialty Contractors

ABSTRACT

This study is to suggest specialty contractors with countermeasures to construction orders falling off, one of the construction business
indicators for the construction industry, by analyzing the impact of dwindling construction orders to business performance indicators
of specialty contractors as well as identifying inter-relationships between those performance indicators. For specialty contractors of civil
construction, it is analyzed that their current ratio is significantly affecting obtention of construction orders, which in turn greatly
affecting the ratio of owner's equity. It seems that the amount of construction orders has a direct relationship with the corporate stability.
Therefore, this type of specialty contractors are determined to be able to obtain more orders for construction by improving current ratio.
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Table 1. Calculation Method of Business Performance Indicators

s Variabl .. .
Division ( S:/rlfbo‘ls) Analysis index (%) | Calculation Method
. . . |Equi ital / Total
SO Equity capital ratio quity cap 1.ta / Tota
- capital
Stability Total debt / Equi
SD Debt ratio ot de . quity
capital
Liquidi SC Current ratio Current asscts /
quidity Current liability
AC 'Tur-n.o.ver ratio of total Sales / Total capital
. liabilities and net worth
Activity C " -
AT UITent asSets TIMOVET | o1 / Current assets
rate
PB Operating income to | Operating income /
» total assets Total assets
Profitability - . .
PS Ratio of operating | Operating income /
profit to net sales Sales

4) duke g dife] AELGATE AL oV PHAGRHT R
702} ol W)l SRR kot A A BRI (AP,
EQAEA, oY ATARAIA, BARIZPBAM)E SAR o7
7F glek o AEAEGA 71V A gz 7 Al
(FREsA, FAZA, AR A, AAdT)s SAltA el
578 AB(HEY, SAREET, Gl MAARREIE]d, 7<)
WEAH]), TRl AIEAPg 25 8L 7Rt | dRE AR AR
3l QJti(Lee, 2007).
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Table 2. Descriptive Statistics' Results of Indicators

Descriptive Statistics SO SD SC AC AT PB PS
Average 0334 2998 1.871 2276 3.467 - -
97 N 352 352 352 352 352 - -

Standard deviation 0.185 2403 5442 1301 2.137 - -

Average 0367 2.52 2.009 2.120 6456 - -
98 N 352 352 351 352 332 - -
Standard deviation 0.179 2.600 5.023 1.286 58.793 - -

Average 0414 2.038 2422 2284 3.744 - -
99 N 350 350 350 350 350 - -
Standard deviation 0.188 1.901 4.875 1.582 3.084 - -

Average 0422 2252 2220 2231 3377 - -
00 N 352 352 352 352 352 - -
Standard deviation 0.175 7.563 4.897 1.091 1.692 - -

Average 0457 1.616 2270 2330 3.497 0.081 0.042
01 N 352 352 352 352 352 352 352
Standard deviation 0.179 1321 3.054 1.179 1.785 0.059 0.034

Average 0463 1.561 2.894 2.338 3.575 0.084 0.042
02 N 352 352 352 352 352 352 352
Standard deviation 0.183 1207 6.988 1.125 1.941 0.060 0.031

Average 0467 1.589 2.447 2487 3.867 0.088 0.041
03 N 352 352 352 352 352 352 352
Standard deviation 0.191 1295 3.885 1367 24%4 0.057 0.034

Average 0481 1482 2477 2.628 3.804 0.095 0.043
04 N 352 352 352 352 352 352 352
Standard deviation 0.186 1205 3.190 1.519 2428 0.070 0.035

Average 0499 1405 7.645 2506 3.877 0.096 0.046
05 N 351 351 351 351 351 351 351
Standard deviation 0.192 1242 81.924 1.516 2.712 0.064 0.035

Average 0515 1334 3431 2336 3.684 0.100 0.052
06 N 352 352 352 352 352 352 352
Standard deviation 0.198 1201 6.993 1356 2336 0.070 0.044

Average 0510 1.339 3.530 2281 3.610 0.094 0.051
07 N 352 352 352 352 352 352 352
Standard deviation 0.190 1212 14.781 1346 2215 0.061 0.041

Average 0513 1.307 338 2182 3377 0.091 0.050
08 N 352 352 352 352 352 352 352
Standard deviation 0.193 1.137 11.945 1244 1.806 0.067 0.039

Average 0535 1217 3.021 2111 3323 0.102 0.060
09 N 352 352 352 352 352 352 352
Standard deviation 0.190 1.309 4.809 1.347 1.966 0.077 0.052

Average 0523 1.254 4.002 1.956 3.056 0.084 0.052
10 N 352 352 352 352 352 352 352
Standard deviation 0.190 1.111 20.974 1216 1.770 0.073 0.043




Table 3. Variables' Correlation Coefficient of Civil Specialty Contractors

Division CO SO SD SC AC AT PB PS
Pearson's correlation coefficient 1 761%* -.668** .665%* -426 -518 242 814%*
o Significance probability (both sides) .002 .009 .010 129 .058 .500 .004
Pearson's correlation coefficient 161%* 1 -.986%* TTIHRE =226 -.284 .193 O13%**
50 Significance probability (both sides) .002 .000 .001 436 326 .593 .000
D Pearson's correlation coefficient -.668%* -.986%* 1 - 723 121 .186 -.159 -.808**
Significance probability (both sides) .009 .000 .004 .681 525 .660 .000
sc Pearson's correlation coefficient 665%* 71 =723 1 -.548%* -.496 -401 338
Significance probability (both sides) .010 .001 .004 .043 .071 251 340
AC Pearson's correlation coefficient -426 -226 121 -.548* 1 .889%* 447 -.635%
Significance probability (both sides) 129 436 .681 .043 .000 .195 .048
AT Pearson's correlation coefficient -518 -284 .186 -.496 .889%* 1 455 -.598
Significance probability (both sides) .058 326 525 .071 .000 187 .068
PR Pearson's correlation coefficient 242 .193 -.159 -401 447 455 1 358
Significance probability (both sides) .500 .593 .660 251 .195 187 309
Pearson's correlation coefficient 814%* O13** -.808** 338 -.635% -.598 358 1
Ps Significance probability (both sides) .004 .000 .000 .340 .048 .068 309

Note) CO : Value of construction orders received, SO : Equity capital ratio, SD : Debt ratio, SC : Current ratio, AC : Turnover ratio of total liabilities
and net worth, AT : Current assets turnover rate, PB : Operating income to total assets, PS : Ratio of operating profit to net sales

* 1 0.05(both sides), ** : 0.01(both sides)
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Table 4. ADF Test's Result

Table 5. Granger Causality Test's Results of Civil Specialty

Variables Le.vel First differential Second d.ifferential

variable variable variable

SO -3.1237* -2.8786* -4.8936%**

SC -10.7453%%* -2.9714* -8.5824***

SD -0.6249 -4.5547H** -4.8324%**

AC -1.2961 -5.2905%** -9.2802%**

AT -0.9294 -5.9304%%%* -8.9709%**

PB -2.1154 -2.6523 -3.2325%

PS -1.0401 -4.9524%%% -4.5562%*

Note) Significance level : *** =1%, ** =5%, * =10%

TelTo] EARIP el AT Pde] 71 AL Telte] EXfEkA]
ETRE 7Mde] frofgh Ao g BAE QT Table 4).

X7} Y& oplsh=rtels 2ol tigh Grangere] HPH
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W5k 4= Qith Grangere] QIFHAIREE W] -5 #A|
UAlE AEEIE skl vk & 4 QlaL of2gh oA
A} Adgh FFe] HA] ek& AUk wepr A
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AAIE A= el Soldvks 7Y sl 48k |k
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Zotk B Aol T2 S B3l eFgAde] A5 2R
WS S8sto] AIAIE ARsIom, ARk 104 272
BFATED

7) ARIAAERAE ST A ANAAISEE D w27
9ele] BAIAEE ARSIl lTh £3], Box and Jenkins(1976)=
A AR BAE SN A s070e] BEASONE) A7
F3telojof Fhrfal ARIBIGITE F, U ©91e] 2459 - 507149
FARE, #7] 94l A= A9, 139 olge] SAN} e
Zlole}. et & Aol AMgehs Alge A8 7IARS] A%
4, 271 &9le] SARE} SAA AE o] 507H oPde] BEA]
FHo] 7Fsshg, AR GAe] AR iRk AAsrt 718t
obd AR 2L Jlo] Haxdke] ¥EA] o] E7Fssilrk
oo & ol 19985 E] 2010:37H419) 137) B2 BAS
AR er, 42979 AR FARTFHoId ST miEdFHelE
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Contractors
Null hypothesis - lAags=1 — - l.ags:2 —
F-statistic |Probability | F-statistic | Probability

SO— CO 0.7654 0.4153 0.8049 0.5250
CO— SO 6.0359* 0.0493 1.7648 03114
SC—CO 0.1207 0.7385 5.0520+ 0.0804
CO—SC 1.6186 0.2439 0.3628 0.7165
SD— CO 0.5329 0.4891 0.4050 0.6915
CO—SD 0.7117 0.4268 0.3516 0.7233
AC—CO 0.4369 0.5298 0.6847 0.5550
CO— AC 3.1129 0.1210 2.6466 0.1853
AT—CO 3.3742 0.1088 0.9397 0.4629
CO— AT 0.2270 0.6482 5.9859+ 0.0627
PB— CO 0.7252 0.4841
CO—PB 1.3490 0.3653
PS—CO 1.3925 0.3034 0.4937 0.7093
CO—PS 1.5620 0.2795 0.3700 0.7581
SC— SO 2.0014 0.2069 0.5748 0.6147
SO—SC 0.9255 0.3732 0.4619 0.6685
SD— SO 0.2552 0.6315 0.4188 0.6912
SO—SD 17.4009%** | 0.0059 8.1610% 0.0612
AC— SO 0.0370 0.8537 0.9434 0.4810
SO— AC 1.8392 0.2239 0.7785 0.5342
AT— SO 0.0001 0.9946 2.1807 0.2602
SO— AT 3.3160 0.1185 0.7984 0.5272
PB— SO 0.1767 0.7151
SO—PB 17.0393* 0.0540
PS— SO 5.9836* 0.0707 0.1580 0.8717
SO—PS 3.6142 0.1301 1.3507 0.5198
SD— SC 0.0018 0.9673 2.1963 0.2272
SC—SD 0.3078 0.5963 0.4095 0.6890
AC—SC 3.2979 0.1069 23672 0.1891
SC— AC 0.1628 0.6971 1.4147 0.3259
AT— SC 24721 0.1545 2.8556 0.1489
SC— AT 0.2854 0.6077 2.1339 0.2138
PB— SC 0.1794 0.7131
SC—PB 0.3898 0.5961
PS— SC 1.4007 0.3021 0.5233 0.6990
SC—PS 0.5583 0.4965 1.6281 0.4847

B A OI% <181, Granger Q1] 759 A 241 op3e]
3ol that Qe e Ak B @A AT gk
P} B AT AR BAMPES A4 AR FHS
B3 BT 2SR ohfe} TR AR B8-S 59
ARARGA] BPIAsHE 2AsR) Qo] 713t B Aoz
setck

>



Table 5= =5 ZdwiddA|le] wrEste] Sl 27 At

2 Uehd Zelck o) aopstel Aefs) mu, 75T

(CO)°]

IARR] A7 JAHEH]E(SO)9] 38RS F1, 2A]x]] S-5A1aks] A
S(AT)Y QS FE= Ao 2 Uehton, 2A)xplE 5]

[e]
=

Table 5. Granger Causality Test's Results of Civil Specialty

Contractors (continue)

AC—SD 1.6092 0.2452 2.5470 0.1935
SD— AC 0.0934 0.7688 0.5723 0.6045
AT — SD 2.1922 0.1823 5.3693* 0.0737
SD — AT 0.0639 0.8077 0.9014 0.4752
PB — SD 3.2943 0.2112
SD— PB 3.4032 0.2064
PS— SD 22.7490*** | 0.0088 2.3473 0.4191
SD— PS 0.1024 0.7649 0.2322 0.8264
AT— AC 0.1560 0.7032 0.1071 0.9004
AC— AT 0.5903 0.4644 0.6215 0.5741
PB— AC 2.4757 0.2563
AC— PB 6.0939 0.1323
PS— AC 0.0036 0.9549 1.7944 0.4668
AC—PS 0.5754 0.4904 0.4934 0.7094
PB— AT 0.6789 0.4966
AT— PB 1.8753 0.3044
PS— AT 0.2640 0.6344 3.1457 0.3703
AT —PS 1.2016 0.3346 2.6335 0.3995
PS— PB 10.2983* 0.0849
PB — PS 0.0039 0.9561
Note) Significance level : *** =1%, ** =5%, * =10%
Table 6. Causality' Results of Civil Specialty Contractors
Division Lag
X Y Lag=1 Lag=2
SO -
(60) SC x —
AT x —
SD - -
SO PB - x
PS <« x
SD AT -
PS — x
PB PS x
Note) — : in the case that X influences Y
< :in the case that Y influences X
<> in the case that X and Y interact with each other
x : in the case that no one influences between X and Y

(SC)oll G Wz Zlo= eIt A7 |ARZHIE(S0)2 AAF
137} 204 FAHI&SD)N FEE F1, A} 10l FAREge]9
E(PB) FF2 F= Al viESAF Pl A& (PS)l &
R 0= LEIT: FEARIEIRIS(AT)E AR} 20014 F-24u]
E(SD)ell & T, MIEAFHIAEPS) AAF 19]] F-Ahw]
E(SDyE S F= A= Helth vRHe = viEeldiie]
SFE(PS)y2 AR} 1] FARIFIDOINE(PB) e = Ao =

YeRItHTable 6).

42 SZHISEN

B2 ARAAAAE $EIR(SC)0] AAGFA(CO) FF
& H)H, ARGFFNCO)S A7 |ARH)R(SO) T S-5A14k8] A
S(AD)9] JF& = o= veht oo gt o] $79)
7t whg BAskITk RERIR(SO)Y) F4o] i) 25T
(CONE &(-)9 Wh&3t K+ uhgo] 6A A F71H 0=
e 741} ol AEAQ) $(-)e] WgE Hel: Aoz
BAEI)E f5018(S0)S] FHE S5AE 4S8 5 9E 1E
Ape] B8 slvishe A0 =, f5ARe) 571 wisht
SFIEHCO) B TAY] R Flow prkHrkFig. 1),

ol 1dFF-H(CO)] FAdl| 3l A7IAREH]E&(S0)>
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o
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Fig. 1. Impulse Response of SC to CO
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Fig. 2. Impulse Response of CO to SO
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Table 7. Variance Decomposition Test's Result of SC to CO
2.0E+07 |
Period Std Error SC CO
1 0E07 L T e 1 10562012.9445 25.8762 74.1238
s T . 2 10845064.9735 41.7384 58.2616
’ e S 3 11241860.1475 55.8388 44.1612
D000 T - 4 11348585.3217 56.3529 43.6471
- 5 11433238.8930 | 58.8220 41.1780
ORI e T 6 11470091.7470 | 58.7839 412161
T 2 3 & T & T i 7 7 11495592.1138 | 59.2917 40.7083
Fig. 3. Impulse Response of CO to AT 8 11508421.0925 59.2791 40.7209
9 11516769.0135 59.3940 40.6060
10 11521236.6283 59.3955 40.6045

IXAE] 24231 ()] HhS- HolaL glo] Bt S-S
A7) Z7R 7199) QP de Sas 5 ol 2k owigkct
(Fig. 2). ©]¢} 3Ml, AT CO)2] o] wE FApatsld

Table 8. Variance Decomposition Test's Result of CO to SO

Period Std Error CO SO
BATE 2] 58] b= Holrh 2413 ofF A& i 10562012.9445 | 100.0000 0.0000
) WSS Holal gl o] AA] AdFFHCO)e] THe] 2 10845064.9735 | 98.0935 1.9065
el vl v feAkte] o] S7kshAA Z1]ie] EEAde] 3 11241860.1475 | 94.9603 5.0397
Mad F de& RoFETi(Fig. 3). 4 113485853217 | 94.0099 5.9901
5 11433238.8930 |  92.8611 7.1389
4.3 SAESHIEAM 6 11470091.7470 92.4470 7.5530
W) 217) 8] A R o] EAREEA L 6)Z0 2jo] BARS 7}t 7 11495592.1138 | 91.8908 8.1092
WosH e Hefalo] dlZ0aje] Hato] 24| M @ TR w2 8 11508421.0025 | 91.6946 83054
SJEIA] Sl AnEierkE Bk Aogh BB B 9 11516769.0135 | 91.4204 8.5796
Aol 10 11521236.6283 | 913261 8.6739

5 20e) Al Al HobrARE oot ol& 3 ole
Ao B wre) s TR W] clEEe) Rz
ol A JFE WAEAE & 5 Ak

Table 9. Variance Decomposition test's Result of CO to AT

EE AEAAAA9] 5-5H]18(SC)d) thel Eaksfiada) A Period Std Error CO AT
M2l (C0)d et gj —5‘_— 124 Avis e, SEe 1 12623054.5799 | 100.0000 0.0000
(SC)2] H5}o] Tl FSRACONE 121310 TA%¢] & A7y 2 17678916.0758 | 99.8039 0.1961

Bs wo|th 245} o5 E}i melo] 7asteloL) )7k 3 20415398.0660 | 99.7582 0.2418

27 40% o] TEsh AWES Hol= A6 et wak 4 21705578.8100 | 99.7529 0.2471
A= (CO)E AT AN (S0)] Hale] el B0 2 5 22328986.1791 99.7266 0.2734
i 2% Es] AR sl SR el S1ok T o | o
of 8%2] ABHE Hol= slog wHsglon, ferhisids 8 22815658:6877 99:7084 0:2916
(AT)] wisje] thshrh= 03%e] A3e Hol= Ao ket 9 22844611.0421 99.7071 0.2929
(Tables 7~9). 10 22857973.5253 | 99.7065 0.2935
44 224

A A, R0 MRl dAe f-8H18(S0)0] 14 o] tha vk o2 vERTh
FHCO) 2 FFE VA= AR Yelgton, Hdqsd ER AEAEdAE 1de %‘ﬁ; oo VeSO R Zolok &

o 7
Sl sl Shg
o] Waste) ol A1F

(COY2 A7 AEHE(SO)T ARSI AAT) F3FS F3
T AP PRS0l Wil gt (AT)el ek 9=
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Fig. 4. Variables' Impact of Civil Specialty Contractors
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