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A projection-pursuit based model for evaluating the resource-saving and

environment-friendly society and its application to a case in Wuhan
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Abstract: To avoid the subjectivity and incapable of dealing with high dimensional dataset arise from conventional methods,
this paper proposed a new methodology based on “Projection Pursuit Model ( PPM)” to evaluate the development of
resource-saving and environment-friendly society. Firstly, taking Wuhan as a case, evaluation index system was built
according to four separate sub-systems that contain the resource, the environment, the economy and the society. Secondly,
with the samples from the collection of quantitative data (2000—2009 ) in Wuhan, the multi-dimension values of the
evaluation index of were synthesized into one dimension projection data. Thirdly, Accelerate Genetic Algorithm was
introduced to optimize the function and seek the optimum projection vector. Fourthly, according to the projection values and
the optimum projection vector, the development of resource-saving and environment-friendly society in Wuhan from 2000 to
2009 and the effect of the selected indexes on the development of resource-saving and environment-friendly society in
Wuhan, were determined, respectively. Results indicated that the development of resource-saving and environment-friendly

society in Wuhan from 2000 to 2009 presented a trend of accelerated growth. And the Coverage Rate of Green Area in
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Developed Area, the Per capita Public Green Areas, the Proportion of Tertiary Industry in GDP, the Excellent rate of air
quality, the Number of Hospital Beds per 1000 population, the Reuse Rate of water use by Industry, the College Students
Enrollment per 10000 population, the Unit GDP Energy Consumption, and the per 10000 Capital Public Vehicles were the
main driving forces. Finally, corresponding countermeasures and suggestions are put forward to the development of resource-
saving and environment-friendly society. Results also showed that the Projection Pursuit Model may served as an alternative

method in evaluating the development of resource-saving and environment-friendly society of Urban Area.

Key Words:; resource-saving and environment-friendly society; projection pursuit; evaluation
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Table 1 Comprehensive evaluation indicator system of “Resource-saving and Environment-friendly Society”

—ZAEHR First grade indexes T2 H5HR Second indexes H5FRPER Characters of indicators
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Table 2 Normalized results of evaluation index of “Resource-saving and Environment-friendly Society” and Results of PPCE-RAGA

A Year AR I )

Optimum projective

EELY
Index 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

direction
X1 0.000  0.040  0.080  0.124  0.224  0.318  0.439  0.590  0.858  1.000 0. 1780
X2 0.000  0.450  0.700  0.900  0.800  0.350  0.800  1.000  1.000  0.650 0.3272
X3 0.000  0.228  0.293  0.339  0.260  0.457  0.772  0.869  0.832  1.000 0.0052
X4 0.368  0.368  0.000  0.074  0.000  0.588  0.647  0.699  0.824  1.000 0.0287
X5 0.000  0.038 0.605 0.685 0.700  0.756  0.818  0.881  0.928  1.000 0.1672
X6 0.966  0.715  0.123  0.294  0.326  0.000  1.000  0.954  0.647  0.672 0.2360
X7 0.000  0.119  0.209  0.351  0.498  0.808  0.869  0.904  0.947  1.000 0.2790
X8 0.267  0.252  0.000  0.370  0.289  0.319  0.141  0.378  0.556  1.000 0.2804
X9 0.000  0.379  0.474  0.463  0.337  0.737  0.768  0.832  0.916  1.000 0.2469
X10 0.000  0.291  0.544  0.680  0.874  0.971  0.981  1.000  0.717  0.776 0.0873
X11 0.623  0.791  0.908  1.000  0.000  0.378  0.575  0.579  0.684  0.687 0.0499
X12 0.000  0.121  0.130  0.064  0.367  0.422  0.647  0.884  0.981  1.000 0.2796
X13 0.139  0.151  0.000  0.000  0.003  0.237  0.643  0.874  0.951  1.000 0.0119
X14 0.668  0.704  0.744  1.000  0.215  0.000  0.045  0.300  0.735  0.919 0.1279
X15 0.481  0.000  0.013  0.294  0.299  0.617  0.640  0.678  0.897  1.000 0.2887
X16 0.596  0.888  1.000  0.574  0.002  0.000  0.008  0.606  0.211  0.344 0. 0569
X17 0.000  0.180  0.310  0.687  0.848  0.972  1.000  0.953  0.981  0.972 0.3749
X18 0.000  0.137  0.258  0.414  0.639  0.963  1.000  0.912  0.939  0.934 0.4769
Projection  0.6044  0.9125  1.0745  1.6479  1.7156 2.0399  2.5525 2.8274 3.0249 3.1858
value
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