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Abstract

The construction of ecological civilization of the city is related to public welfare,
while the culture of mining and metallurgy is the typical characteristics of a typical
resource-based city. This paper takes the culture of mining and metallurgy as the
breakthrough point, based on analyzing the value of the culture of mining and
metallurgy on the modernization of the city, discussing how to construct the evaluation
index system of ecological civilization city, method, as well as the evaluation system.
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1. Introduction

City is the symbol of human civilization, which is also the reduction of the social
development, it is not only economic center for a country or a region, but also is the
focus and the birthplace of culture. Some scholars even think that "the culture is the
city". Because city itself is the product of human civilization and progress, which is the
crystallization of the culture. With the process of city's development, change and
disappearance, it can not do without culture for a while. Especially, the development of
human civilization has developed into a new stage, the important status and role of
culture that it played in the city's innovation and development is increasingly
prominent.

The Overview of the Culture of Mining and Metallurgy

The culture of mining and metallurgy is the idea and behavior criterion of human
who are engaged in mining activities in the form of human mining activities, which
essence is group cooperation, pioneering spirit, the humanistic spirit of inclusiveness,
mandatory norms.

The characteristics of the culture of mining and metallurgy can be include as follows:
first of all , inheritance. Mining and smelting can not do without technology, and the
development of technology is a process of inheritance with innovation, this process can
reflect the culture of mining and metallurgy, which is the characteristics of technical
inheritance. Secondly, expansibility. The culture of mining and metallurgy is a kind of
cultural industry, and the characteristics of industry is multi-directional extension,
which can form the industrial chain, this feature reflects the culture of mining and
metallurgy, constituting the culture of mining and metallurgy development
characteristics. Thirdly, cross pollination. The culture of mining and metallurgy can be
blended with other kinds of culture, developing a new development point.
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The Value of Culture of Mining and Metallurgy on the City’s Modernization

The culture of city is a microcosm of social harmony, which can represent the social
civilization, social harmony as well as city's civilization, it is the concentrated
expression of the city in some degree. Today is an era of knowledge economy, today
people live in an information era, the transformation of economic growth from the
extensive type to the intensive type, which is more depended on knowledge and
information. While "the cultural productive forces" is a word, which is emerged as the
times required, we must focus on the role of culture in the economic development as the
productive forces. From the inner world of culture, it can play an effective influence on
people, which can be called as appealing power, cohesion that is often said by people. It
is through the ideals and beliefs, values, the spirit of innovation and dedication that can
guide, regulate, stimulate and promote human behaviors, so as to underpin interpersonal
relationship and increase people's subjective initiative, ultimately enhance the vitality of
the city.

The Interpretation of Evaluation Index System of City's Ecological Civilization

With the development of the city, the contradiction between the city residents and
the resources and environment will continue to increase, therefore, we should solve the
contradictions and problems between the economic development and environment
fundamentally, China must implement the comprehensive construction of ecological
civilization, especially in the construction of city's ecological civilization. The
evaluation index system of city's ecological civilization is a basic problem related to the
theory of city's ecological civilization, the theory of city's construction is to describe the
theory of management, the theory of city planning and city integrated as well as many
other theories in the construction of ecological civilization. During the development of
the city, we need to have a scientific and reasonable evaluation index system of the
city's ecological civilization construction.

Selecting Principles of City's Evaluation Index of Ecological Civilization
Construction

The principle of combining commonness and characteristics. During the selection of
the domestic and foreign universal and practical significance of the index, at the same
time, it should highlight the characteristics of the economically developed cities,
forming the type of evaluation with regional characteristics.

The principle of combining the development of inheritance and innovation.
Retaining the traditional national ministries and other of "scientific development view"
of the provinces, "ecological city” as well as the index system of the essence of
indicators, so as to improve the related indicators and standards.

2. The Evaluation System and Evaluation Methods

The evaluation content of urban ecological civilization can be involved in population,
resources and the development of social economy and other factors, which is involving
a wide range of complex. At present, the construction of evaluation index system of
city's ecological civilization in China the is ranging from 20 to 40 items, most of which
are derived from the index of national ecological city. Shown in Table 1.
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Table 1. Statistic Index System of Resources and Environment from
National Development and Reform Commission

The type and number of index The focus of index measurement

Reflecting the status of resources,

44 index for resources development and utilization

26 index for environment pollution

Reflecting the current situation and
protection of ecology

Reflecting the responsive measurement and

effect to climate change

18 index for ecology

5 index for climate changes

The evaluation method with single factor. Method to calculate the level of the
development of ecological civilization is through the simplest and single factor
evaluation method, which is also known as a fixed simple estimation method. The
single factor evaluation method is mainly through the selection of indicators, which can
reflect the ecological status and the development of the civilization as well as the region
threshold.

Comprehensive index method. Based on the comprehensive index method, the
characteristics of the regional social economy and natural resources and the
environment can be set up through the establishment of the corresponding index system,
so as to reflect the development of ecological civilization, the index of different levels
in different procedures and the use of different regions, the scale of the economic and
social development, as well as the level of evaluating ecological civilization.

Multi-aims analysis method. Multi-aims analysis is the study to study the region as a
whole system, so as to analyze various elements in the system by means of
mathematical programming. The aim of system analysis is to pursue the relationship in
mathematical constraints of the maximum case status description and the distribution of
each target element.

Basic Principles of Grey Correlation Degree

Gray correlation method is proposed by deng julong, it can make quantitative
analysis to the system dynamic change with the situation, to investigate the correlation
degree between the system factors. Gray correlation method is on the basis of system
series of geometric shapes, curve graph similarity between research variables. Using the
gray relation method, we can compare performance of a single food enterprise in
different periods using vertical evaluation; also can compare between different
companies in the same industry's financial status using transverse evaluation; The
indicators can be stratified analysis

According to the gray correlation analysis of the gray system theory, the size of the
gray correlation reflects the reference sequence and comparative sequence similarity.
According to the different features between the gray value of the index layer points and
the gray value of the background area is large, it is understood that the layer and its
neighboring pixel values consisting of comparison sequence associated with the
reference sequence is relatively small. The calculating process of Grey absolute
correlation degree are described as follows.

The calculation steps of correlation degree is as follows.

Let the reference sequence x , : {x, (k) k =1,2,--,n ,

comparison sequence X . :{x,(k), k =1,2,---,n

(1) initialization:
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Initialized so that all sequences comparable.
(2) calculate the correlation coefficients of each point :
1
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(3) calculate the correlation degree:
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Its basic algorithm thought: put index in the each pixel points corresponding to gray
value considered initial series of Grey forecast model, then, put index in the pixel points
x and its neighborhood pixel points into original sequence, accumulate the original
sequence by using data processing for a regular series of Grey modeling, again for Grey
forecast, after getting the forecast value sequence, for data reduction by that point in the
actual forecast data ,if the difference between forecast value and actual value is larger,
which is for layer points, otherwise, for non-layer points. The main steps of the
algorithm of GM (1, 1) model are shown as follows:

(1) let the original sequence as

© _ O O (0
XU = Xy Xy X )

(2) generates a sequence for the record

w_ Lm0 o
X7= Xy Xy X )
k
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Among them, Xt = 3 x() k=12, ,n.

(3) ™ isclose tox™ asthe mean value generates a sequence
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Among them, 2 —05x +0.5x k=23,

Q) (x) (k-1)'""

(4) GM (1,1) model that is an order of one yuan gray model, which is defined as

(0) 1) _
) TN = b

where: a is a factor of development; b is the Grey action.
(5) The whiting model of GM (1,1) is
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(6) The albino-response of GM (1,1) is
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The strong layer detection based on Grey prediction of Grey forecasting model of
index layer detection studies focus on the sequence of points on the options, and options
for sequence points improvements are only detects the layers more informative, does
not meet the requirements of full index layer. Based on Grey forecast detection out of
layer exists serious of fracture phenomenon, but its can accurate to find index layer of
location, this paper has a new idea, puts Grey forecast application into index index of
strong layer of detection, base on strength layer connection of thought, and put this
strong layer and by Niblack value of the two algorithm get of weak layer for connection,
then get index of layer information.

Based on the Grey prediction model in sequence point selection scheme and index
index Gray scale characteristics analysis, the paper selected 12 masked sequences, and
choose GM(1,1) model to model, thus get the strong layer in the index. The specific
Grey prediction algorithm of the main steps are described below.

Let the size of an M x N index I, the Grey value of midpoint 1, j) is g, j) >

i=12,---,M » J=12,---,N

(1)for each pixel in the index I, in turn, use mas sequences and cm (1,1) model to
calculate the gray forecast value of the center point x and constitutes the forecast index
.

(2) Original I minus the predicted figure 11 gets error indexs I, its gray value of each
pointise i, j) -

( 3 ) According to the error histogram of the index, the threshold value T, if
&3, ) > T, the pixel index Bgi, j)=1is the binary index of strong layers , otherwise ,
B(i, j) = 0, thus, getting the binary indexs of layers obtained by gray forecast model .

According to the gray correlation analysis of the gray system theory, the size of the
gray correlation reflects the reference sequence and comparative sequence similarity .
According to the different features between the gray value of the image edge points and
the gray value of the background area is large , it is understood that the edge and its
neighboring pixel values consisting of comparison sequence associated with the
reference sequence is relatively small. The calculating process of Grey absolute
correlation degree are described as follows.

The calculation steps of correlation degree is as follows.
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Let the reference sequence x , : {x;(k), k =1,2,---,n
comparison sequence X :{xi (k), k=12,---,n
(1) initialization:

k i (k
R T IR AT i 03
Xo (1) , X (1)

Yo i {

Initialized so that all sequences comparable.
(2) calculate the correlation coefficients of each point :
1
L+ [ (Yo(k +1) = yo(k) = yi(k +1) = y; (k) |
k=12,--,n-1

r(yo (k) y;(k) =

(3) calculate the correlation degree:

n-1
1
(X x) = =3 (4o (k) v, (k)

k-1

In this paper, it can use the normalization method of index dimensionless processing.
Taking the original value X;of the i index as the high level of M;, the low value is m;,
then after normalizing, the index is R;, the normalizing formula for different index is:

The index of efficiency:

[ 1, X, > M,
X. —m.
Ri : : mi<Xi<Mi
| M . —m
[ 0 X, < m,
The index of cost:
( 1 X, £m,
M. - X
R{i———, m<x<M,
| M ;= m.
| o, X, =M,

Using the principle of AHP method, then the index is constructed by the judgment
matrix, by using this method it can determine the weight of index, the judgment matrix
can be denoted as:

{Vcll C12 Cln—{
A_|Cz1 sz C2n|
o : P

| |
|_Cnl CnZ CnnJ

Among them, Cj; can represent the ratio of the importance of the i index to the j
index during evaluating the evaluation target, generally speaking, it can use the scale
from 1 to 9 to represent the value of Cj, the value of Cjjis from 1/9 to 9, which can
represent the importance of i index during evaluating the item. The importance of i
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index to the j index can be from the extreme non-importance to the extreme importance,
and through the relative weight of each index by the maximum eigenvector eigenvalue
to get the corresponding judgment matrix.

3. Model Building

Variable Selection In order to avoid one-sidedness, this paper uses Tobin's Q value as
the dependent variable. The calculation formula is as follows:

Tobin Q=(N*P+LIABILITY)/ASSET

Of which, N refers to the company’s total number of shares; P refers to the
company’s stock closing price at the end of one year; LIABILITY refers to the
company's debt level; ASSET refers to the total assets of the company at the end of one
year.

In this paper, the explanatory variable is independent food enterprise’s compensation,
denoted by FEE. The final results are expressed as million RMB.

The other controlled variables’ selections are based on previous studies combined
with the background of this paper, as shown in table 2.

Table 2. Controlled Variables’ Definition

Variable Symbol Measuring method

Company Size SIZE  Take the natural logarithm of total assets
The ratio of liabilities to assets, the ratio of liabilities to

Financial Leverage LEV N
assets=Total Liabilities / Total Assets

Whether e Dummy variables. If the controlling shareholder is state-owned
State-owned it take 1, otherwise take 0
Concentration of )
. CO Square of the top ten shareholders’ proportion
Ownership
Size of the Board DI The number of food enterprises in companies’ board

Establish the Regression Model According to the research and variable definitions
above, this paper established the regression model by using the following equation.

Tobin Q=B +B1FEE+B,SIZEAB;LEV+BTYPEABsCOHBsDlit¢
ROE=Bo+B1FEE+B,SIZEA+BLEV+B,TYPEHBsCO+PsDlte
Index of Development Level of Each Subsystem (Lby)

There are i evaluating index in the k subsystem, the index weight in the subsystem is
W, while Lby is the index for the development level of k subsystem, then:

Lb, ZZ(WcixLCi)
i=1

Among them, Lc; is the value of index for the development level of i index.
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Table 2. The Subsystems and the Included Index

Economic Development (B1)={C1.C2,C3}
Social Development (B2)={C4,Cs,C¢}
Conservation of Resource (B3)={C7,Cs,Co}
Pollution Control (B4)={C10,C11,C12}
Ecological Environment (Bs)={C13,C14,Cy5}
Ecological Culture (Be)={C16,C17,C15}
4. Conclusion

Research on the evaluation method of the construction of city's ecological
civilization is a major requirement during the process of China's ecological civilization
construction, which is also one of the hot researches in the academic circles at present.
This research can provide technical evaluation on the ecological civilization
construction for the developed city, but also can provide reference for the other types of
index system of ecological civilization in China.
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