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Research on Environmental Cost Estimation of

Highway Construction Projects Based on Chaotic Theory
Duan Xiaochen, Guo Lanying, Zhang Xiaoping
(School of Economics and Management, Shijiazhuang Tiedao University, Shijiazhuang 050043, China )

Abstract ; This paper adopts Chaos time series to forecast environmental cost of highway construction pro-
jects in China. The data of environmental cost of some highway projects from 1997 to 2006 are analyzed. First of
all, the data structure is analyzed by qualitative analysis, such as frequency, power speciral analysis and princi-
pal content analysis (PCA). Through the frequency distribution statistics, the differences have been found be-
tween environmental investment data and normally distributed random data. Nonlinear character of the time se-
ries is determined by the power spectral analysis, and the chaos character of the time series is easily illustrated
by the PCA. Moreover, significantly chaotic dynamics can be further confirmed in terms of calculating the non-
linear property value of the time series. G-P algorithm is employed to determine correlation dimensions, and
small data set method is employed to determine maximum Lyapunov exponents. The maximum Lyapunov expo-
nent of the time series is positive number, which means that the environmental investment time series is in chaot-
ic state and chaotic time series can be used to predict environmental investment of construction projects at feasi-
bility research phase.

Key words ; highway construction project; environmental investment; chaostic time series; cost estimation



