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A Conceptual cost estimate, which is computed in the preliminary step of a project, is important for
decision-making by a contractor in terms of the project budget, economic feasibility and validity
E-mail : gfyun@gnu.ac.kr analysis, and alternative comparisons. Therefore, a high error rate of a prediction model for a
conceptual cost estimate can lead to various problems including excessive project expenditures and a
delayed break-even point. this study proposed optimal impact factors by configuring quantitative
Received : September 9, 2021  impact factors computable in a preliminary step in various cases(combinations of impact factors).
Revised :September 30,2021 subsequently, the accuracy of different cases was comparatively analyzed by using the cases as input
Accepted : October 1,2021 values of a prediction model using regression analysis. when the optimal combination of impact factors
proposed in this study and other combination of impact factors were applied to the prediction model,
the regression analysis-based prediction model exhibited 0.2-4.7% improvements in accuracy,
respectively. the optimal combination of impact factors proposed in this study improved the accuracy
of the prediction model of a conceptual cost estimate by removing unnecessary impact factor.
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Table 1. Horizontal and vertical cost estimate factors

Factor
Total Floor Area, Building Area

Height, Storey(Floor, Basement)
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Table 2. Combination of factors

Impact factors

Type
Case 1

TA
TA + BA
TA+BA+BS+FS

Case 2
Case 3

TA+BA+H
TA+BA+H+BS+FS

Case 4
Case 5

FA+BS+FS

Case 6
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3 FAR] GFAL) 2l e F|T1EA ZIHE Table 334 2o,

Table 3. Regression coefficients by each Case

Type Unstandardized Coefficient Séiliggj;d . TOL VIF
B SE 3(Beta)
intercept 284.736 3,797.64 0.075
Casel FA 15.726 0.359 0.990 43.817 1.000 1.000
R?:0.980, F : 1,919.894, P-value : 0.000
intercept -107.209 3,904.44 -0.27
FA 15.335 0.825 0.965 18.589 0.193 5.185
Case2 BA 1.993 3.774 0.027 0.528 0.193 5.185
R :0.980, F: 942.336, P-value : 0.000
intercept 9,105.9 10650.8 0.855
FA 16.446 1.470 1.035 11.191 0.063 15.964
BA -1.647 5.688 -0.023 -0.290 0.087 11.430
Case3 FS -1,721.6 2,489 -0.030 -0.766 0352 2.840
BS 24220 5,306.0 -0.015 -0.456 0.495 2.022
R?:0.981,F :457.357 , P-value : 0.000
intercept -3,511.0 7,104.93 -0.494
FA 15.112 0.918 0.951 16.461 0.159 6.308
Cased BA 2306 3.846 0.032 0.600 0.189 5291
H 181.879 315.951 0.017 0.576 0.621 1.610
R? :0.980, F : 617.281, P-value : 0.000
intercept 9,184.2 10,489.6 0.876
FA 17.027 1.501 1.072 11.341 0.058 17.180
BA 4778 6.001 -0.066 -0.796 0.076 13.117
Cases H 573.946 394.565 0.053 1.455 0391 2556
FS 3,870.0 2,662.1 -0.067 -1.454 0.244 4.102
BS -4,805.4 5,476.5 -0.030 -0.877 0.450 2221
R*:0.982, F : 377.651 , P-value : 0.000
intercept 6,997.4 7,675.7 0.912
FA 16.047 0.504 1.010 31.847 0.520 1.924
Case6 FS -1,456.0 2,027.6 -0.025 0.718 0.422 2367
BS -1,538.7 4287.4 -0.010 -0.359 0.739 1354
R?:0.981, F : 625.263, P-value : 0.000
intercept -2,565.6 6,869.0 -0.374
FA 15.589 0.455 0.981 34.245 0.634 1.578
CaseT H 155.112 310.133 0.014 0.500 0.634 1578
R*:0.980, F : 941.615, P-value : 0.000
intercept 3,839.1 8,018.3 0.479
FA 15.904 0.513 1.001 31.027 0.494 2.023
H 461.291 366.440 0.043 1.259 0.449 2227
Case8 FS 2,776.9 2,269.0 -0.048 1224 0.332 3.011
BS 2,104.9 42777 -0.013 0.492 0.731 1369
R? :0.981, F : 476.754, P-value : 0.000
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A S AAT 23S 7IREC = 5t 9] A4S =St AV Table 42t 2Tt

Table 4. Regression formula

Type Formula
Case 1 1,570,098.521*FA + 65,632,768.03
Case 2 1,530,658.542*FA +200,972.363*BA + 25,651,059.78
Case 3 16,46,075.876*FA + 172,507.221*BA —237,389,340*BS +-182,560,935*FS + 972,930,963.8
Case 4 1,511,212.914*FA + 230,562.884*BA + 18,187,300*H —351,073,211.862
Case 5 1,702,707.966*FA —477,769.434*BA + 57,393,573.03*H — 386,999,157*BS —480,557,114* FS + 918,444,076
Case 6 1,604,264.349*FA —155,090,478*FS-144,529,938*BS+754,104,594.731
Case 7 1,558,872.957*FA +15,510,630.35*H —256,538,918.478
Case 8 1,590,433.980*FA +46,127,935.39*H —277,681,833*FS —210,512,121*BS +383,923,907.3

5, IO St A=

5.1 Al2 25

Table 41= CHE8171 54 55 S 4lo] SR w7 g eERQ) 28 (Case3, 5)% EGstel, 2 GgRQl 28 519
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Table 5. Test dataset

Project (10 (f (());E)W) (Lé) (2?) ES BS (:1)
1 186,078 12,686 2,758 6 1 28
2 32,065 2,501 975 3 0 13
3 112,317 5,938 3,418 3 1 15
4 83,512 3,899 953 4 2 15
5 29,576 1,769 661 3 1 14
6 45,070 2,520 872 3 0 14
7 38,872 3,546 716 3 1 17
8 64,123 3,885 3,574 4 1 21
9 91,906 5,980 2,099 4 1 19
10 139,944 9,917 2,169 5 1 23

5.2 H: HS

51014 AARE Bl 28 Hlo]e] Al 1031 S]] 2-§-A]7] “T= Table 637+ L.

Table 6. Regression model error rate

. Case Error Rate(%)
Project
1 2 3 4 5 6 7 8

1 7.39 7.47 7.73 7.25 7.39 7.64 7.20 7.25

2 24.51 26.30 36.41 21.42 34.34 34.14 19.97 29.03

3 16.41 12.74 16.56 13.79 23.29 13.90 17.80 15.63

4 25.90 25.93 27.89 27.79 34.82 26.95 27.53 31.31

5 3.88 3.10 0.94 797 6.90 0.82 8.31 597

6 10.77 9.97 1.88 13.32 2.00 391 13.83 7.04

7 44.90 43.98 51.80 41.06 53.16 50.04 4241 48.39

8 3.85 434 9.80 4.76 22.40 2.97 4.59 3.48

9 2.88 4.47 3.23 3.47 0.55 427 1.79 2.65

10 11.73 11.77 12.71 11.08 11.78 12.50 11.13 11.44
w4 At 8742 FFaQl 280 el BT AACEA] A|AIGE Class 594 9] @21 /9IS wHEolairt. el =
gto] 23to] A= Case 2,4, 1,7, 6,8, 3, 5502 =9ton], WEHALE Case 4,7, 2, 1, 8, 6, 3, 5420 2 eRGTh

ir
Case 3,59 A9 G919 4] T4 BAZL EAP] 2ol T4 AL o158 A9 HAT 277

S 7} 71 =9r0 cq
7ro] =81 Ao] 9}57]-

O 171 v o T - ‘_Og =
S22 A S A gl g2 9= Fe A ST o gl e, o] At g2 dda S E8e= A
o] Ht ol A A=A ghr=rtal W, Figure 5+= o]2?t AMHE HolF11 Qlrt
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