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Presumption Method for Optimum Correction Rate of Total Construction Cost
Using the Median based on Historical Data Analysis in Public Office Buildings
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Abstract
There is growing difference between a planned value and an actual cost for increasing as an risk of construction
cost. A construction cost index is an alternative to redeem a problem, but it is still very difficult to reduce an actual
differential as a price fluctuation. Furthermore an existing theory of a construction cost index is overly complex, and
is unsuitable for using in working-level. This study suggests an optimum correction rate in respect of a total
construction cost. It is analyzing the actual cost of 53 public buildings that the Public Procurement Service ordered.

The objects are main processes that

include architectural

works, mechanical works, electrical works,

telecommunication works, and service facilities. It is compared a total construction cost based on absolute error rate
using the median from frequentist principle. For this, it is selected the suitable regression model and set a correction

rate.
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Figure 1. Comparison of building type
Construction cost
(Million won)
1,000,000 936,606
900,000
800,000
700,000
600,000 509,298
500,000
400,000
300,000 )
200,000 14192 124231 o 9g940
100,000 ] 49,888
0 — Cost by trade sections

ation cost

Total cost

Mechnical cost
Electricity cost
Additional cost

Architectural cost -

:
Figure 2. Composition ratio of total construction costs
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Table 1. Description statistics
Classifica Mean Minimum Maximum Standard
~tion (million) (million) (million) Deviation
Y_total 17,671.81 10,221 28,817 5,097.883
X1 9,609.40 5,304 17,668 2,561.307
X2 2,909.40 885 7171 1,485.495
X3 2,343.98 997 4,805 953.502
X 4 941.28 174 2,306 455,641
X5 1,866.79 82 5,198 1,173.379
6000 12000 18000 1000 3000 0 2000 4000
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Figure 3. Scatter diagram matrix
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Table 2. Error rate of each work cost

Classification (Miﬁ%?}) (’\r/lnﬁlﬁifnr; Errc(>or/o )rate
Toa 17,672 15438 12.64(%)
(Arch>i<t_e10ture) 9,609 8,949 6.86(%)
(Mechan?éjj system) 2,909 2,490 14.40(%)
(Eleﬁﬂ?city) 2,344 2212 5.63(%)
(Telecorr?rﬁﬁnication) 941 895 4.89(%)
(O>t<ﬁ§rs) 1,867 1,528 18.15(%)

¥, Brror rate (%) = Mean— Medianl 54 ;)

Mean
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Table 3. Reliability analysis on the cost of each work type

Corrected Cronbach’s

Classifica Reliability
i ltem-Total Alpha abi
tion Correlation if ltem Deleted Statistics

Yt 1.000 708
X1 794 657
j0~30 *? 703 721
Billion 770
X3 814 736
X 4 572 780
X5 441 766

Cronbach®] ¢wlo] oJato] AFEH A=Al (2]
Am)[121= Ao YRS Bdsh= A2, 19 77t
255 W dX&rt = 100~300¢19] 4lE| Al
((770) 02 AgAdo] rtal TEm R el HolR
3 itk 83 FEEIAM|(X 1, X 2, X 3, X 4,
X _5)o] AlReAGE 217 657, 721, 736, .780, .766
o0& AZFAM|(657) AlLlBkE, 0.7001402 7 4
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2120] ¢
Zeog il ShrEl Ao Uepdrh

418

3.2.2 A3AA A
ATRARA L = et Aay Aad o, & Haett
o] AgyAle] 3715 Bl uhHo R Uehfl= 3k &
A517] Yol ARgdh= HHHO R, TieF 50| AqfEazo|
wErhd 7|E SAHQ] mjofio] AE ATAIE AR
t} Foj& A RE 1 <r<19] WS Zhet} 22}
H|(Y_total)9] 55H-5AM|(X_1~X_5)of tigt A

w4 BIE 8okl
S8 {FoeEp < 0.05)e 7IEoR Al
0.801golr, tgal/do] lotal skt whehA 4
A7 0.80131 |(X_1,X_3)7F SARFO=H, v
sildo] EAskE Ao mjefd 4= glot, Al FiA
FARIX-5)00A ASTAMIX )& Aldstle 9
SE(dFAA) 0] FolE(0.05) e} SE= WS 7hof| 4
Al 2=o] A7 Bzl ofef w2t s
off 7|2%t BAEGEe the 480l duEd,

>

x

Table 4. Pearson correlation coefficient of the cost

Classification Y_total X1 X2 X_3 X 4 X5
y PC 1 877w TT3» 84w B0Rw 531
el gjg, 000 000 000 000 .000
., PC &7 1 513« 605+ 467+ 306
Sig. .000 000 000 .000 .026
(o PO T 5131 TA7e 400w 211
Sig. .000 000 000 003 .130
P.C 844~ 605+ 747+ 1 601w 356
3 Sig. 000 000 000 000 009
(4 PO 802 dG7e 400w 601 212
Sig. .000 000 003  .000 127
PC  B31= 306+ 211 356 212 1
I Sig. 000 026 130 009 127

—. Pearson Correlation(P.C)
= Correlation is significant at the 0.01 level
= Correlation is significant at the 0.05 level
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ZO
Ho=

Table 5. Summary of regression model

Classifica R R2 Adjusted R Std.Error of the
tion Square Estimate(million)
X1 877 770 765 2,470.723
X2 773 598 590 3,265.161
X-3 844 713 707 2,758.292
X 4 602 362 350 4,110.557
X5 531 282 268 4,362.262

Y_total 1.000  1.000 1.000 1.757
~Predictor : (Constant), X_5, X_2, X_4, X_1, X_3

-.Dependent Variable : Y_total
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gelk=t| felgt mgolal & 4= i}, 12jal 3R
A oiR2 7] 9J5te] ZRNEAS) BIN: Figure 49
A,
Table 6. Analysis of variances
Sum of Mean :
Model Squares df Square F Sig.
Reg. 1.040e9 1 1.040e9 170378  .000
X_1 Res. 3.113e8 51 6.104e6
Total 1.351e9 52
Reg. 8.077¢8 1 8077e8 75.758 .000
X2 Res. 5.437¢8 51 1.066e7
Total 1.351€9 52
Reg. 9.634e8 1 9.634e8 126.624  .000
X3  Res. 3.880e8 51 7.608e6
Total 1.351€9 52
Reg. 4.897¢8 1 4.897¢8 28.980 .000
X 4 Res. 8.617e8 51 1.690e7
Total 1.351e9 52
Reg. 3.809e8 1 3.809e8 20.017 .000
X5 Res. 9.705e8 51 1.903e7
Total 1.351e9 52
Reg. 1.351€9 5 2703e8  8.752¢7  .000
Y_
tofal Res. 145.151 47 3.088
Total 1.351e9 52
-. Regression(:Reg.), Residual(Res.)
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Figure 4. Residual analysis
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Table 7. Casewise diagnostics

Standard
Deviation
3.330
4.281

Predicted
Value
15972.15
23176.48

Case
Number
36
53

Y_total Residual

15978
23184

5.851
7.523

o1 A A CPE A Aol o
Z4m59l 57 W
ARSI b oS Aol 5
{519 H Table ).
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Table 8. Optimum regression model

Model formula(1,000,000)

Classifica-tio
n Mean Median Error rate(%)
Y 1=2892.804+1.746* X 1
. 9.609 8,949 6.86(%)
Y 2=19953.348 +2.653* X_2
2 2,909 2,490 14.40(%)
Y 3=7090.741+4.514* X 3
X 2,344 2,212 5.63(%)
Y 4=11332.445+6.735% X_4
= M 895 4.89(%)
Y. 5=13365.925+2.307* X_5
- 1,867 1,528 18.15(%)
Y_total = 0.093 + 1.000* X_1+ 0.999* X_2
Y_total +0.999* X_3+0.999* X_4+0.999* X _5
17,672 15,438 12.64(%)
47| B A ARy AelslAng e Agste,
7k g Spap] W mEAst Aato] Adlexgolq 7]
AZARI(X_2)2F FehAVdSARIX 5w 27 Bt dth e

&0 14,40%%} 18,15%0F UElith o2 AR S
o H83k= A2, A Aol tha o d5H
vt oz ug2 AlJstlet5], 1ajar deY FE-gAl
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LHISJ, o H] ofe] ARFAM(80%H E)ll YEXH R
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12 gAY o] FAL] ] Tfdo|B R, JW
oAl ol FARe] FaARoA] o7} LR 4= 9le
g WA AdH]Y] AEE FEAH](100%)00
SolchH, AgFaplofA] AdoxE EY 4 itk
T2]al FEAm tigt Ao e E 12.64%= 2
S5E S ] A A ealgo|ng AR 9
tl= glovy, FEAe] s HRg o2 oulz} Act,
wEba] B2 AollA] A8sfalA} she g AT eARE:
2= ot ZohTable 9). =29 A& 6.86%,
5.63%, 4.89% | BH2AEL 5.79% HAAHAGEOR

Bgstol, The Aoy AREAe] H83leich
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4.2 ALl B
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o] 77 AR(1009] oA} 471, 2009) o NS B3
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Table 9. Mean error rate of each cost

Classification Mean Error Rate(%)
X1 6.86(%)
X3 5.63(%)
X 4 4.89(%)
(X_1+X_3+X_4)/3 5.79%

Table 10. Data for verification

*
*
*

Case Yol X1 o X2 X3 X4 X5
(Million)  (Million) ~ (Million) ~ (Million) ~ (Million)  (Million)
Casel 10,537 5,564 1,740 1,554 793 884
Case2 13,708 8,892 1,865 1,209 583 1,156
Case3 15,283 9,652 2,007 1,676 591 1,356
Case4 19,091 12,705 2,189 2,398 652 1,145
Caseb 21699 12,074 1,463 2,540 625 4,996
Case6 25429 11,642 1,858 2,949 2,097 6,881
Case7 28,791 15,723 6,556 2,734 1,835 1,960
Table 11. Result of verification
Case AV cv PV(AV+CV)
Caset 5,564,000,000 322,155,600 5,886,155,600
Case?2 8,892,000,000 514,846,800 9,406,846,800
Case3d 9,652,000,000 558,850,800 10,210,850,800
X_1 Case4 12,705,000,000 725,619,500 13,440,619,500
Caseb 12,074,000,000 699,084,600 12,733,084,600
Caseb 11,642,000,000 674,071,800 12,316,071,800
Case7 15,723,000,000 910,361,700 16,633,361,700
Casel 1,554,000,000 89,976,600 1,643,976,600
Case?2 1,209,000,000 70,001,100 1,279,001,100
Case3d 1,676,000,000 97,040,400 1,773,040,400
X_3 Case4 2,398,000,000 138,844,200 2,536,844,200
Caseb 2,540,000,000 147,066,000 2,687,066,000
Caseb 2,949,000,000 170,747,100 3,119,747,100
Case7 2,734,000,000 158,298,600 2,892,298,600
Caset 884,000,000 51,183,600 935,183,600
Case2 1,156,000,000 66,932,400 1,222,932.400
Case3d 1,356,000,000 78,512,400 1,434,512,400
X_4 Cased 1,145,000,000 66,295,500 1,211,295,500
Caseb 4,996,000,000 289,268,400 5,285,268,400
Caseb 6,831,000,000 398,409,900 7,279,409,900
Case7 1,960,000,000 113,484,000 2,073,484,000
Casel 10,537,000,000 610,092,300 11,147,092,300
Case?2 13,708,000,000 793,693,200 14,501,693200
Caseld 15,283,000,000 884,885,700 16,167,385,700
tgt;ll Case4 19,091,000,000 1,105,368,900 20,196,363,900
Caseb 21,699,000,000 1,256,372,100 22,955,372,100
Caseb 25,429,000,000 1,472,339,100 26,901,339,100
Case7 28,791,000,000 1,666,998,900 30,457,998.900
A Zh(Actual value @ AV) @ 8iaH(1, OOO OOO)EF"IOHH g2 2
™%t (Correction value: CV) = AH gt » B 2AHE(5.79%)
F= X 2h(Prediction value:PV)=A M Z4+{ AL M| 24+ 7 2 XH%)}
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