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Abstract
As there are a lot of differences in the public building construction cost depending on the construction scale of actual
construction cost system, a lot of problems occur in the estimation of the cost. So, the development of a predictive
model depending on the construction scale shall be used in a way that it is applied to the case selectively and
differently. This study drew a cost estimating model through a regression analysis. For this, 42 construction sites which
were ordered during 2011 to 2012 by Public Procurement Service data were selected as a historical data. Based on the
application of the model to new construction and the verification of its effect, the reasonable model for estimating the

construction cost has been suggested.
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*Here, Refer to the B.C.C(Building Construction Costs)
C.S(Construction Scale), B.C.C1 & C.S1 and B.C.C2 & C.S2 is the
correlation with each other.

Figure 1. Comparison average of B.C.C and C.S
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Figure 2. Research methodology
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Table 1. Comparative analysis of similar construction scale

Construction Scales(m*) Building Construction Costs(won)
Gross Floor Area Difference Construction Cost Difference

6,674
-429 (@-O)
6,779
-324(@-@)
6,864
-239(@-®)
7,103
STANDARD
9,805
-NM7(@-G)
9,825
-97(@-®)
9,922
STANDARD
15,739
-861(M-®)
16,059
-541(0-©@)
16,596
-4(@-)
16,600

®

®

)
STANDARD

17,113
-308(1-)
17,419
-2(B-®)
17,421
STANDARD

12,661,000,000
5,351,000,000
8,595,000,000
1,285,000,000
7,670,000,000
360,000,000
7,310,000,000

13,030,000,000
4,895,000,000
8,892,000,000
757,000,000
8,135,000,000

19,238,000,000
6,608,000,000
19,264,000,000
6,634,000,000
12,630,000,000
910,000,000
11,720,000,000

19,910,000,000
7,306,000,000
16,287,000,000
3,683,000,000
12,604,000,000

*, Here, Rounded to 1 million.
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Table 2. Each type of performance data collection status

Building Type

Actual Data (N)

2011

2012 Sum

Government office
Educational building
Police office building
Post office building
Exhibition building
Hospital building

Research and development center

Total

4

3
3
2
4
2
3

2
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= 5% % (median)S AMSSH= Zlo] & © AR A5
o] 78l gE, ool EAsk= gt Bt gk(mean) &
Ao Rs OfS MY o OB, Table 3% Hlald
Mg =R FASHY Figure 49 2k
Table 3. Description statistics
95% Confidence
Classification Statistic  SdlEor Interval
Lower Upper
Min. 9507
Max. 21157
%%1 Mean 14189.8 815819 126639 157437
Median 14151
M Std.Dev 373855 24506 437601
I Min. 10400
Max. 19669
(Bmc||;||gn1) Mean 14842.3 598341 136302 160352
Median 12630
Std.Dev 2744.23 2002 3188
Min. 5382
Max. 9987
C(:)Z Mean 8039.29 39006 736853 867416
Median 7932
M Std.Dev 1507.87 122115 17292
I Min. 6060
Max. 13030
(Bmcn;hgnz) Mean 8596.81 3632 7B 9021
Median 8339
Std.Dev 1674.25 78692 220709
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Figure 4. Comparative analysis of description statistics for the
mean & median for 42 projects
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t}. Table 4914 Model(I, T)9] A&FAMILE SANF
H7Ee] ARG ZF2E 0,752, 041308 FANFE7}
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AS Yeilaz 9ok 28U Model TolA9] 0,413
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Table 4. Correlation analysis of model 1, Il

Classification BCC1&2 CS1&2
Pearson Correlation 1.000 752
B'?C' Sig.(2-tailed) .000
Model N 21 21
' Pearson Correlation 52 1.000
C.SA Sig.(2-tailed) .000
21 21
Pearson Correlation 1.000 413
B'%C' Sig.(2-tailed) 032
Model N 2 2
I Pearson Correlation A3 1.000
CS2 Sig.(1-tailed) 032
N 21 21

« Correlation is significant at the 0.01 level(2-tailed).
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Table 6. Suggested model

Model Final model of public building construction cost
B.C.C.1 = —1008.574 + 1.024 X C.5'1
(3109.041) (0.206) —————— (2)

R*=0.565;Adj.R* = 0.542
(.51:10,000 ~ 20,000m?, B.C.C'1 : Building construction cost(million)
B.C.C2= 4913.938 + 0.458 x (C.5.2
(1896.407) (0.232) ————— (3)
R*=0.170; Adj.R*=0.127

(VTS'—Z\ 5,000 ~ 10,000m?,B.C.C:2: Building construction cost (million)

ol A7} Algt FAFAFOR Table 1914 1474&
A|efet 287 FAR S SR AFFARIE At
et The Table 7, 804 AI]HRF | gt AHIE
53t Table 7, 8o|A T3] HEAS AHEE,
A3t 2 BAEE ASlet oS BARle] HARL 22t
“15~+13%2} -12~+11%4S & 4= Q). o]= Albert
Hamilton[12]9] 7|44 —15~4+30%2} Potts, Keith
F[8]9] Elemental Analysis +15%°|%= sf|gol2= A
spee Heiha ket 4 ok

Table 7. Prediction construction cost of model |
(unit: thousand won)

CS Deviation Deviation ratio
(m) AC PV AC-PV Deviation/A.C
Table 5. Optimum liner regression model 18890 20,971,917 18,334,786 2,637,131 0.13
19,669  21,156550 19,132,482 2,024,068 0.10
Unstandardized Standardized 12038 11,269,422 11318338 -48,916 0.00
Model Coefficients Coefficients t 10,754 9,507,074 10,003,522 496,448 -0.05
B Std.Error Beta 12,395 10,112,512 11,683,906 -1,571,394 -0.15
Constant -1008574  3109.041 -324 12,435 11,986,327 11,724,866 261,461 0.02
C.S.1 1.024 206 752 4.967 13,722 13222434 13,042,754 179,680 0.01
| F 24675 14,033 12,353235 13361218  -1,007,983 -0.08
R*adj.R?) .752(.565) 18,005 15,542,656 17428546  —1,885,890 -0.12
Dubin-Watson 1.531 11,900 12,007,927 11,177,026 830,901 0.07
Constant 4913.938 1896.407 2.591 13,994 10,952,363 13321282  -2,368919 -0.22
CS2 458 232 413 1.974 10,400 11,105,460 9,641,026 1,464,434 0.13
Il F 3.898 14,151 12,705,457 13,482,050 ~776,593 -0.06
R*adj.R?) 413(.170) 12,357 13,441,410 11,644,994 1,794,416 0.13
Dubin-Watson 1.096 Model 1: B.C.C.1 = -1008.574 + 1.024xC.S.1

=_ Correlation is significant at the 0.01 level(2_tailed) *C.S: Construction Scale A.C: Actual Costs P.V: Prediction Value
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Table 8. Prediction construction cost of model Il
(unit: thousand won)

C.S Deviation Deviation ratio

(m) AC PV AC-PV Deviation/A.C
5,382 6,947,668 7,378,894 -431,226 -0.06
6,747 7,165,705 8,004,064 -838,359 -0.12
7,022 7581917 8,130,014 -548,094 -0.07
9,259 8,506,267 9,154,560 -648,293 -0.08
7,932 8,158,596 8,546,794 -388,198 -0.05
9,734 8,899,892 9,372,110 -472,218 -0.05
9,987 8,339,076 9,487,984 -1,148,908 -0.14
7,253 7,590,592 8,235,812 -645,220 -0.09
9,022 8,948,188 9,046,014 -97,826 -0.01
6,009 7,813,866 7,666,060 147,806 0.02
6,326 6,059,796 7,811,246 -1,751,450 -0.29
9,067 8,758,321 9,066,624 -308,303 -0.04
8,729 9,984,346 8,911,820 1,072,526 0.1
9,384 9,484,593 9,211,810 272,783 0.03

Model I1: B.C.C.2 = 4913938 + 0.458xC.S.2
*C.S: Construction Scale A.C: Actual Costs P.V: Prediction Value

4.2 ClQ|HEHS 0|28 MY ¥ AUS

A oA Q] HARES TRHAT ASFAHE
APGel Btgko 2 THeHAY Bl gAHIE ARESE A%
SAM|E= ZF2F 970,697 1,038,371 FANHEE 3}
o] S FFARIE A& WRo|ckTable 9, 10). ool 4
A7} Algh 799 HAES Aet 242t -19~+13%(12]

9} -14~+9%(8|0 &2 FFsteg At TeEL
Aol Hojxiz Hito] Qi 297} lone 74 9
o] WIIEAS ol olEgte wEstA Fit

Table 9. Deviation ratio of model |

C.S AC P.UA PV Deviation ratio
18,890 20971917000 1,110,212 18,336,459,000 0.13%
19,669 21,1565000 1,075,629 19,092,631,000 0.10%
12038 112004200 936,154 11,685,246,000 -0.04%
10,754 9507,074000 884,050 10,438,871,000 -0.10%
12,395 10,112512000 815,854 12,031,784,000 -0.19%
12435 11,.986327,000 963,918 12070,612,000 -0.01%
13,722 13222434000 963,593 13,319,899,000 -0.01%
14,033 12363235000 880,298 13,621,785,000 -0.10%
18,005 15542666000 863,241 17.477.392,000 -0.12%
11000 12007927000 1,009,069 11,551,290,000 0.04%
13994 10952363000 782,647 13583928000 -0.29%
10,400  11,106460000 1,067,832 10,095,245,000 0.09%
14,151 12706457000 897,868 13,736,328 000 -0.08%
12357 13441410000 1,087,756 11,994,898,000 0.11%

Mean Costs(won) 970,697

*C.S: Construction Scale(m) A.C: Actual Costs(Won)
P.U.A: B.C.C Per Unit Area(m/Won) M.C: Mean Costs(Won)
P.V: Prediction Value, MCxC.S(Won), Deviation ratio: (AC - P.V) / AC%)
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Table 10. Deviation ratio of modelll
C.S AC P.UA P.V Deviation ratio
5382  6,947,668,000 1,290,908 5,583 510,000 0.20%
6,747  7,165,705,000 1,062,021 7,005,836,000 0.02%
7,022 7581,917,000 1,079,737 11,685,246,000 0.04%
9,259  8506,267,000 918,702 9,614,273,000 -0.13%
7932  8,158,596,000 1,028,567 8,236,365,000 -0.01%
9,734 8899,892,000 914,309 10,107,499,000 -0.14%
9,987  8339,076,000 834,993 10,370,207,000 -0.24%
7,253 7,590,592,000 1,046,545 7,531,301,000 0.01%
9,022 8948183000 991,818 9,368,179,000 -0.05%
6,009  7,:813,866,000 1,300,360 6,230,569,000 0.20%
6,326  6,059,796,000 957,919 6,563,732,000 -0.08%
9,067  8758321,000 965,955 9,414,906,000 -0.07%
8,729  9,984,346,000 1,143,813 9,063,936,000 0.09%
9,384  9484,593000 1,010,719 9,744,069,000 -0.03%
Mean Costs(won) 1,038,371

*C.S: Construction Scale(m) A.C: Actual Costs(Won)
P.U.A: B.C.C Per Unit Area(m/Won) M.C: Mean Costs(Won)
P.V: Prediction Value, MCxC.S\Won), Deviation ratio: (AC - PV) / AC(%)
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Table 11. Comparative analysis on model |
Model |
Construction S.RAM P.UAM Comparison
Scale(m*) Deviation Ratio  Deviation Ratio Analysis Ratio
18,890 0.13 0.13 0.00
19,669 0.10 0.10 0.00
12,038 0.00 -0.04 0.04
10,754 -0.05 -0.10 0.05
12,395 -0.15 -0.19 0.04
12,435 0.02 -0.01 0.03
13,722 0.01 -0.01 0.02
14,033 -0.08 -0.08 0.00
18,005 -0.12 -0.12 0.00
11,900 0.07 0.04 0.03
13,994 -0.22 -0.24 0.02
10,400 0.13 0.09 0.04
14,151 -0.06 -0.08 0.02
12,357 0.13 0.11 0.02
*S.RAM: Simple regression analysis method

P.U.AAM: Per unit area method
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Figure 5. Comparison analysis ratio of model |
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Table 12. Comparative analysis on model Il

Model |l

Construction SRAM P.UAM Comparison

Scale(m) Deviation Ratio  Deviation Ratio Analysis Ratio
5,382 -0.06 0.20 0.26
6,747 -0.12 0.02 0.14
7,022 -0.07 0.04 0.1
9,259 -0.08 -0.13 0.05
7,932 -0.05 -0.01 0.04
9,734 -0.05 -0.14 0.09
9,987 -0.14 -0.24 0.10
7253 -0.09 0.01 0.10
9,022 -0.01 -0.05 0.04
6,009 -0.02 0.20 0.18
6,326 -0.29 0.08 0.21
9,067 -0.04 -0.07 0.03
8,729 0.1 0.09 0.02
9,384 0.03 -0.03 0.06

*S.RAM: Simple regression analysis method
P.U.AM: Per unit area method
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Table 13. Comparison analysis of deviation ratio by difference construction scale

Construction — Actual Costs  Prediction Costs Deviation® Ratio® P.UA® Prediction Costs® Deviation®® Ratio®  Comparison

Scale(m)® (won® (won)® AC-PC (@/@) BC.C(m/won)  ®+@&M(won) @-® (@@ |16-0|®
15,739 19238222000  15,108,162,000  4,130,000,000 0.21 1,222,328 15,277,794,000  3,960,428,000 0.21 0.00
16,059 19,264,391,000 15435842000  3,828,549,000 0.20 1,199,600 15,331,790,000  3,932,601,000 0.20 0.00
16,596 12,630,194,000 15,985,730,000 -3,355,536,000 -0.27 761,038 15,844,472,000 -3,214,278,000 -0.25 0.02
16,600 11,720,341,000  15989,826,000 -4,269,485,000 -0.36 706,044 15,848,291,000 -4,127,950,000 -0.35 0.01
17,113 19,909,647,000  16,515,138000  3,394,509,000 0.17 1,163 422 16,338,060,000  3,571,586,000 0.18 0.01
17419 16,286,775000  16,828482,000  -541,707,000 -0.03 935,000 16,630,204,000 343,429,000 -0.02 0.01
17 421 12603925000  16,830,530,000 —4,226,605,000 -0.34 723,490 16,632,113,000 —4,028,188,000 -0.32 0.02
Model | Building construction costs(B.C.C.1)=—1008.574 + 1.024 X C.S.1 Mean Costs = 970,697 D Result
6,674 12,660,440,000 7,970630,000  4,689,810,000 0.37 1,896,979 7,281,568,000 5,378,871,000 0.43 0.06
6,779 15,639,753,000 8,018,720,000  7,621,033,000 0.48 1,267,931 7,396,127,000 8,243,626,000 0.53 0.05
6,864 14,536,525,000 8,057,650,000  6,478,875,000 0.44 1,117,480 7,488,865,000  7,047,660,000 0.49 0.05
7,103 7,310,355,000 8,167,112,000 -856,757,000 -0.12 1,029,192 7,375,545,000 -65,191,000 -0.01 0.1
9,805 13,029,929,000 9,404,628000  3,625301,000 0.28 1,328,906 10,697,599,000  2,332,330,000 0.18 0.10
9,825 8,891,632,000 9413788000  -522,156,000 -0.06 905,016 10,719,420,000 -1,827,788,000 -0.21 0.15
9922 8,134,727,000 9,458214,000 -1,323487,000 -0.16 819,867 10,825,250,000 -2,690,523,000 -0.33 0.17
Model I Building construction costs(B.C.C:2) = 4913.938 +0.458 X C.52 Mean Costs = 1,038,371 @ Result

*.B.C.C : Building Construction Costs
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Figure 7. Comparative analysis of deviation ratio by variance
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C.S: Construction Costs P.U.A: Per Unit Area
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