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A Study on the Prediction of the Construction Cost in Planning Stage
of Local Housing Union Project

Jin-Kyu Lee
Department of Civil and Environmental Engineering, Graduate School, Daejin University
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Abstract The accurate prediction of construction cost is a key factor in a project's success. However, it is hard to
predict the construction costs in the planning stages rapidly and precisely when drawings, specifications, construction
cost calculation statements are incomplete, among other factors. Accurate construction-cost prediction in the planning
stage of a project is also important for project feasibility studies and successful completion. Therefore, various
techniques have been applied to accurately predict construction costs at an early stage when project information is
limited. There are many factors that affect the construction cost prediction. This paper presents a construction-cost
prediction method as multiple regression model with seven construction factors as independent variables. The method
was used to predict the construction cost of a local housing union project, and the error rate was 4.87%. It is not
possible to compare the cost of the project at the planning stage of the local housing union project, but it has high
prediction accuracy compared to the unit price of an existing unit area. It is likely to be applied in construction-cost
calculation work and to contribute to the establishment of the budget for the local housing union project.
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g olgstol, A FAR Atdle] ZRAES £ ng oo wels ATz BT ALY
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AEUNRS A, 23, FAst] ZRAES] FANE o At A% Ax FoA AN QNS FEE
&gt Hols HFHE ol&stel st FEe 3 gEgynde 13y 93 AdxEE Ao
o &R P (Regression  Analysis(3]71i24]),  Neural  xgZelzailgdSs o s so] A2 448,
Networks($1 24178 ™), Case Based Reasoning(At#7] ol re] Wi sl e A= vey 2,
HF=2), Genetic  Algorithm(F-714%118]%), Monte A, A Qe 2T 7)Ao A 2] BAR] o=
Carlo  Simulation(ZHZFEZAEHClA), Building  maS sukslr] a4 20139 1€ 1904 20189 3
Information Modeling( B3R EAH)E AHEeto] & 4 31971 Y@ 2 a2 g A 28 1]o]
AHIE dEgth o) AEAR] FAM] dSUHA A ey A43z A3 oste] BEZE aa A AS
AR O ZRE WA AbEstal ofdl whek FAMIE A 98] Fag AGFuxAb] A ARE 7 o
Eote A AR S diHlEE S A o) =dd 3A]) AlRE A 93 A7)0 2] geeg
vl el S o2 AR 2r]e] Z1geAlol A AlE FAF 20184 39 V1Fo R FAN] AEAHS BNV 9]
v oSl AgHrth FEFHAYS AT AEHHS I, 11571 Akele] FAM] 2kl ALFTAN AT 4§
APEA Qs o vkt o] e Qlste] vk gl9dn) Table 1[2]2 20134004 2018 727149 4
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2lgh TEFE] Aol lo] Agstadt sk ZRAE Axsie 72 ATe} AL A A s}
Table 1. Fluctuation of construction cost index(Housing)
Year \ Month 1 2 3 4 5 6 7 8 9 10 11 12
2013 111.45 111.79 111.33 111.15 110.82 110.85 110.75 | 110.82 | 112.98 112.87 | 112.73 | 113.19
2014 113.50 113.50 | 114.88 115.01 114.51 113.95 114.02 | 114.06 | 11545 11528 | 115.19 | 114.99
2015 115.30 115.12 115.04 114.40 114.22 114.10 114.09 | 114.04 | 115.24 114.89 | 114.76 | 113.85
2016 114.66 114.56 114.64 115.72 116.00 116.50 116.53 | 116.41 118.21 118.28 | 118.45 | 118.90
2017 121.02 121.34 | 12141 121.50 121.39 121.34 121.21 | 121.40 | 123.72 124.16 | 12425 | 12437
2018 126.22 126.22 126.22 126.44 126.47 126.96 127.09
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Researcher | Methodology Title of paper ol AgAe AEth 22 dolHE Utz A
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Table 3. Analysis of location and cases

Location Cases Location Cases Note
Seoul 2 Gangwon 5
Busan 5 Chungbuk 16 Year \ Cases
Incheon 2 Chungnam 7 2013\ 13
2014 \ 19
Daegu 2 Jeonbuk 7 2015 \ 16
Gwangju 12 Jeonnam 6 2016\ 37
2017 \ 24
Daegjeon 1 Gyeongbuk 4 2018 \ 6
Ulsan 10 Gyeongnam 18 Total 115
Gyeonggi 18 Total 115
Table 4. The configuration of variables
Division Variables Unit
Dep gndent Y Construction cost 1,000won
variables
X1 Site area m’
X2 Total floor area m’
X3 Lowest floor floor
Independent X4 Top floor floor
variables
X5 Main building building
X6 Houscholds household
X7 Construction period month

X3, X4, X5, X6, X7)
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Table 5. Statistics of variables 3.3 CI=3|HEM o= &l

Variables | Minimum Maximum Mean j;i?i?;i _’ﬁi;ﬁ];ﬁ]ﬂ%oﬂ 9] :l' -14]?‘:_"51 7?3“’]’ 57H./] Utﬂo] =
Y 9825434 | 423205344 | 87197849 | 6.410E7 = A3, o)A Fo4E(p<0.1), A (VIF<10)
X1 324430 110285 | 2682830 | 1993274 So] HA7]|%S 253, R-Square(R) Fho] 7HE =
X2 1049491 | 390380.13 | 8111479 | 59266.76 i i i
X3 1 4 177 076 2 1y 55 dSRER A9t FA A= Table
X4 13 2 23.86 6.06 73} 7}
X5 1 26 7.64 4.80 ool L Eguas) Eaude] AR
X6 90 2626 596.16 420.56 5% Ao ST SHATR)
X7 18 39 28.67 3.96 9912 Upehta, 374 o)=es AAsy] 9)e

quare(R%) 7t 0.982% F&HWF FHF2] 98.2%S
Aoz Ayl = 9l Aoz Lehyit) o= 3|7
Jol] ARE-E BAR] AFE9] 98.2% 7} FE-3] A Kol 4
beltle ojmjo|t}. wdk 4% R-Square(R%) e

re

{0

oo fr b B o
_P‘jimo

0%
ol

o) 09822 £ZHo] T AgEo] ul$ e How

pul A [}

A7F Dup} QlEA dolah=s BAjolth B dAFeld]  HEFETE Durbin Watsondt 1.82% 7] #4]1 201 v
€ ol AAFE AFEETh Fol TS © ARG 0 B 40 27 &7 wid AxFE 7h)
A EA A IR Table 63 2Th SPASFE Foln)  FHANE AV fle Aow verdth 7R
= dwA - X2(0.990), AAAHSE - X6(0.977), iAW HF A [ AP %&E—ﬁoﬂﬁ% F-value”}
- X1(0.883), F54 - X5(0. 820) o] gom Z&EW  2042.61°]1L, F-valueo] that P-value(+2]&5)+= 0.000
F(EAM] - Yok A 2o Ao R vt of whebA] Agbde] HgE shrpar A

Agell e 39149 47 }-2840007 550111], el

Table 6. The result of pearson correlation analysis & 0.1 ote] TATH R 0]'74] H S5y

Y Xl | X2 | X3 [ X4 | X5 | X6 | X7 v AEH X, ddz (xz) )& (x3) =
Y| 1 s
X1 883 1 A4 Ak Asp FA4gHA ghol 0.1 o] OH Fhol haL, #
X2 | 990%* [ 910%*| 1 AP AG(VIF) 38 100812 UEhY ts3aAe
X3| 177 | 043 | 146 | 1 o Mow B
X4 | 3940 | 087 | 361%*| 303%% | 1 R A A
X5 | 8207 [ 931%* | 845%* | 116 | -008 | 1 =& 3 o2 2
X6 | 977 | 928%* | 990%* | 108 | 325% | 872%*| 1
X7 | 4200 | 210% | 391%% | 476%% | 763 | 167* | 365**| 1

*Correlation is significant at the 0.05 level

Y=—2840007.55—282.77-X1 +1162.26-X2 +2104640.

**Correlation is significant at the 0.01 level 94-X3
Table 7. Results of regression analysis
Model R R’ Adjusted R Stanizi?mzlgeor of Durbin-Watson
summary
0.991 0.982 0.982 8747610.18 1.82
Sum of squares %fg;ﬁgngf Mean square F p-Value
Analysis of | Regression 4.68E17 3 1.56E17 2042.61 0.000
variance -
Residual 8.49E15 111 7.65E13
Total 4.77E17 114
Ind dent Unstandardized Standardized Collinearity statistics
ndependen -
variables B Standard Beta t p-Value Tolerance VIF
error
Cocfficient Constant 2840007.55 | 2323961.46 122 0.224
X1 -282.77 101.08 -0.087 -2.79 0.006 0.164 6.079
X2 1162.26 34.38 1.066 33.80 0.000 0.161 6.200
X3 2104640.94 1114087.17 0.025 1.88 0.061 0.932 1.073
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