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Abstract : Estimates of project costs in the early stages of a construction project have a significant impact on the operator 's
decision-making in important matters, such as the site's decision or the construction period. However, it is difficult to carry
out the initial stage with confidence because information such as design books and specifications is not available. In previous
studies, case-based reasoning was used to predict initial construction costs, and genetic algorithms were used to calculate the
weight of the inquiry phase among them. However, some say that it is difficult to perform better than the current year because
existing genetic algorithms are calculated in random numbers. To overcome these limitations, correlation numbers using
correlation analysis rather than random numbers are reflected in the genetic algorithm by method of local search, and weights
are calculated using a hybrid genetic algorithm that combines local search and genetic algorithms. A case-based reasoning
model was developed using the weights calculated and validated with the data. As a result, it was found that the hybrid GA-
CBR applied with local search performed better than the existing GA-CBR.
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Table 1. Methods for determining the weight of Case-Based

Reasoning
Weighting
Method Research Content Author | year
Uniform Extraction of similar cases using Fuzzy

weight concepts in Case-Based Reasoning Kim etal. | 199

A cost estimating model for construction

projects in the early stage using Support PaLk. and 2007
Regresstion Vector Regression m
analysis
Financial index forecasting model using Case- | Chun and
) 2006
Based Reasoning Park
A method of assigning weight values for
qualitative attributes in Case-Based Reasoning | Leeetal. | 2004
Genetic cost model
algorithm

Comparison of the accuracy between cost
prediction models based on neural network | Kimetal. | 2006
and genetic algorithm
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Table 2. Information of case 1 attributes

. Correlation
No Attributes Type coefficient
X1 Number of households Numeric 0.8336
X2 Gross floor area Numeric 0.9701
X3 Number of unit floor households Numeric 0.6952
X4 Number of elevators Numeric 0.3865
X5 Number of floors Numeric 0.7290
X6 |Number of piloti with household scale Numeric 0.4854
X7 Number of households of unit floor Numeric 0.4556
per elevator
X8 Height between stories Numeric 0.5171
X9 Depth of pit Numeric 0.0166
X10 Roof type Flat orinclined(1 or 0) | 0.4296
X117 Hallway type Hall or corridor(1 or0) | 0.4135
X12 Cost Numeric 1

B4 23 X1OIIEY Alt] 42, X2(QTHE), X3(59),
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Table 3. Information of case 2 attributes

No Attributes Type Eg;:.::ﬂe (r)lrt‘
X1 Number of capacity Numeric 0.8263
X2 Number of floors Numeric 0.6830
X3 Gross floor area Numeric 0.9814
X4 Building area Numeric 0.9306
X5 Room area Numeric 0.0295
X6 Office area Numeric 0.2108
X7 Basement floor status Existence or Non(1 or 0) 0.2936
X8 Pit status Existence or Non(1 or 0) 0.4160
X9 Cost Numeric 1
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Table 4. Information of case 3 attributes

. Correlation
No Attributes Type coefficient
X1 Lot Area Numeric 0.1905
X2 Gross floor area Numeric 0.2512
X3 Building Coverage Ratio Numeric 0.0057
X4 Floor Area Ratio Numeric 0.0333
X5 | Number of Underground Floor Numeric 0.2278
X6 Number of Ground Floor Numeric 0.2434
X7 Structure Type(RC) Existence or Non(1or0) | 0.2717
X8 Structure Type(SRC) Existence or Non(1 or0) | 0.0965
X9 External Material Metal or Stone(1 or 0) 0.0518
X10 Cost Numeric 1
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Table 5. Weight set and error rate according to method
X1 X2 X3 X4 X5 X6 X7 X8 X9 X100 x11 X12 L
Methodology rate(%)
Hybrid 2.571
01051 08741 00039 000032 00049 00006 00005 0.0008 00004 00004 00086 473
GA-CBR E-08
Existing 01254 01479 00412 001447 01420 00079 01417 01325 00077 00420 01335 0.0631 825
Casel GA-CBR
(APD) L\J/cg‘g’m 00833 00833 00833 00833 00833 00833 00833 00833 00833 00833 00833 00833  11.18
Riir;?ss'g” 0002 00005 00903 02543 00742 00240 0080 00483 00237 00829 00971 02210 876
Hybrid 2607 1785 2600 4485
CAtBR 00024 00003 09245 00726 T2 oo Tov  boe 872
Existing
Cased CACER 01632 01540 01811 01931 00995 00712 00289 0.1091 14.87
(Miftary) Uniform 0125 0125 0125 0125 0125 0125 0125 0.125 19.24
Weight
Regression 00014 03112 00014 00015 0216 01917 00721 0204 9.03
Analysis
Hybrid 2.865
CAtBR 00717 01146 ‘° 00004 01116 02454 04309 00143 00004 767
Existing 0.0005
Case3 CACER 00773 02155 00759 00732 02291 00739 01167 01379 - 8.00
(Office) Unfform 0111 0111 0111 0111 0111 0111 0111 0111 01m 10.94
Weight
Regression 2.99 542 ;
v foc bos BS3E05 00895 00254 03710 04305 00214 00618 882
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Table 6. Each case the comparison of actual construction cost and estimating models

Aol B}

Al 2EO| o] £ Felei= AACES)] 7|FEHTE
HATHAACE, 1997).
Abur o] thst

B} o}L]Z} (Table 6y} Z0] 7]

Hl 7HR]

Hybrid GA-CBR Existing GA-CBR Uniform Weight Regression Analysis
Case Actual Cost (42d) Estimated Cost ~ Error (%) Estimated Cost ~ Error (%) Estimated Cost ~ Error (%) Estimated Cost ~ Error (%)
Al 4,707,437 4,031,304 14.36 3,721,210 20.95 3,853,584 18.14 4,319,676 8.24
A2 2,889,350 2,758,302 454 3,415,602 18.21 3,800,988 31.55 2,677,657 7.33
A3 3,047,139 3,141,282 3.09 4,331,251 4214 4,331,251 4214 3,003,531 1.43
Ad 3,504,668 3,570,193 1.87 3,476,952 0.79 3,402,633 291 3,864,799 10.28
A5 3,507,199 3,570,193 1.80 3,476,952 0.86 3,402,633 2.98 3,864,799 10.20
A6 3,418,988 3,283,438 3.96 3,476,952 1.70 3,615,971 5.76 4148977 21.35
A7 2,735,539 2,758,302 0.83 3,541,578 29.47 3,541,578 29.47 2,177,965 20.38
Error mean 473 825 11.18 8.76
M1 2219,882 1,960,750 11.67 2,129,966 4.05 2,121,152 4.45 2,023,655 8.84
M2 977,369 995,926 1.90 1,009,753 3.31 995,926 1.90 867,252 11.27
M3 774,032 818,789 5.78 719,388 7.06 657,058 15.11 719,388 7.06
M4 1,053,153 1,097,053 417 1,013,964 3.72 995,926 543 867,252 17.65
M5 582,516 589,644 1.22 579,274 0.56 579,274 0.56 579,274 0.56
M6 609,386 602,510 1.13 601,984 1.21 588,231 347 668,621 9.72
M7 571,788 589,644 3.12 579,274 1.31 579,274 1.31 579,274 1.31
Error mean 8.72 14.87 19.24 9.03
01 552,285 655,661 18.72 595,408 7.81 599,447 8.54 686,552 2431
02 763,098 561,256 26.45 571,724 25.08 561,642 26.40 574,050 2477
03 510,173 483,344 5.26 530,690 4,02 672,515 31.82 621,040 2173
04 570,691 520,654 8.77 540,492 529 520,654 8.77 520,654 8.77
05 455,386 534,179 17.30 471,901 3.63 492,742 8.20 514,745 13.04
06 492,610 574,050 16.53 580,446 17.83 608,799 23.59 574,050 16.53
07 627,670 688,703 9.72 688,703 9.72 631,038 0.54 688,703 9.72
Error mean 767 8.00 10.94 8.82

A:APT case M : Military case, O : Office case
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