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Study on Prediction Method of Expressway Project Estimate Based on XGBoost
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Abstract: For a long time in China, the compilation of expressway project estimates is based on a quota
system, and the determination of the quota system has the disadvantages of hysteresis and deviation, leading
to deviations in the compiled expressway project estimates. The increasing investment scale and contracting
mode also put forward higher requirements for the management and control of investment funds. In order to
solve the above problems, through literature analysis and method research, the prediction model of
expressway project estimate is established based on XGBoost algorithm model and cost indicator system, and
their advantages are analyzed. Using a large number of screened indicators and project estimate information as
the sample library, the XGBoost algorithm model is optimized by grid search and cross validation, the
relevant parameter combination of the model is adjusted, and the parameter settings of the XGBoost algorithm
model are optimized. Using 3 commonly used prediction accuracy evaluation indicators (RMSE, MAE, R*)

as the evaluation system, the prediction accuracy, stability and deviation of the model are evaluated. Finally,
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a new cost prediction scheme is proposed, and the established XGBoost algorithm prediction model is sampled

and verified to show the prediction ability of the algorithm model in the process of expressway project estimate

prediction. It has a certain promotion effect on popularizing the cost indicator system and improving the

accuracy of expressway project cost prediction. Meanwhile, a detailed analysis of the influencing factors of the

cost indicators is conducted, the importance of characteristics as the indicators are analyzed and explored,

i. e. , the important influencing factors of the expressway cost indicators in China are explored, the potential

relationship between the influencing factors and the cost indicators are explored, which provides the investors

and designers with new auxiliary reference indicators and research directions for estimate compilation.
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Fig. 1 Original data normal distribution graph and QQ graph
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Tab. 6 Outlier handling

T IS &K R BRbaMEETR/ WA/ KM, AN, FAEER/

JE/m J&/km %o (JG - m™) (E-th (-t  (E-THE) (FIE-km™)
22 100 0 32.00 1.69 100 86. 40 101.70 2 920.00 290. 00 87.00 57 107. 10
35 100 0 33.50 4.93 100 270. 00 103.10 4 080.00 576.30 102. 00 126 721. 00
36 100 0 26. 00 10.03 90 270. 00 103.10 4 080.00 576.30 102. 00 157 674.27
58 100 0 33.50 7.91 90. 35 202. 50 101.90 3 412.00 380. 00 71.00 114 726.07
153 0 100  35.50 32.40 90. 07 547.50 103.40 4 360.00 534.57 220. 00 59 851. 45
158 100 0 41.00 24.00 100 525.00 102.30 3 910.00 445. 00 200. 00 186 390. 00
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KRR 2R, X ICE S RO T e e,
TEBIHERR 9 XGBoost BRI AT 70 R 48, WIS E R
H 3 5400 B m I S ECH & Ok T i, SRR AE
WNZRAE i fe i B SR 5 R BEA T TN A A TN
P SHINER 7 PR,

&7 XGBoost SHIZEEHE
Tab.7 XGBoost parameter setting range

JERIS AR/ €14 [500, 1 000]
23R [ 0.1,0.3]
RKRE [3,4,5, 6]
SERIREA A 1A L 1 [0.9, 1]
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Fig. 2 Comparison of predicted value and true value
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Tab.8 XGBoost prediction model evaluation indicator system

RIS RMSE R? MAE

XGBoost 0.166 1 0. 846 0.348 2
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Fig. 3 Feature importance ranking
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Tab.9 Relevant basic data of expressway

o Ty LR, K/ I %#trﬁj%%ii'iﬁ/ ﬂﬂfﬁﬁﬁ?/ 7kjjljﬁ$ﬁki/ %;zjmm%/ e
m m JC-m) (JE-t7) (Ju-t) (L. TH™)

1 M= Zms Al 25.50 16. 80 38.50 75.00 103.00 3 987.00  440.00 106. 00 0 100
2 MON—HIFEE AR 26.00 179. 00 12. 00 30. 00 105.20 4 950.00  480.00 89. 00 100 0
F10 HUIRERRENL
Tab. 10 Data set standardization
g SRR HARIE g, PRI Ry TR IR g

m m JG - m™?) (-t (et (JL-TH™
1 1.324 -0.032 1.267 -0.675 -0.953 -0.793 -0.823 -0.292 -0.829  0.829
2 -0.319 -0. 657 -0.581 -0.671 -0.531 -0. 900 -1.072 -0. 488 1.221  -1.221

11 BNESESXENE (24: FiT/km)
Tab.11 Comparison of predicted value and real value

(unit: x10* yuan/km)
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