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Research on targeted development of
social value orientation and social
autonomy based on semi-supervised
clustering algorithm in the context of

big data

XINXIN Liut

Abstract. In order to improve the effectiveness of the research on targeted development
of social value orientation and social autonomy in the context of big data, this paper proposes a
research method of targeted development of social value orientation and social autonomy based on
parallel clustering algorithm under the background of big data. Firstly, the intergenerational equity
model is based to study the problem of targeted development of social value orientation, and the
corresponding evaluation model is designed. Secondly, the semi-supervised clustering algorithm is
introduced for analysis of the evaluation model for targeted development of social value orientation,
which realizes the high-precision analysis of the targeted development of social value orientation.
Finally, the simulation experiment is carried out to verify the effectiveness of the algorithm.
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1. Introduction

Value orientation is also values, which refers to the subjective evaluation paradigm
used to measure the possibility of the value of things. It is reflected by people’s be-
haviors and evaluation and attitude towards things. As the internal motivation that
drives people’s behaviors, it controls and regulates people’s value behavior. People
with different outlook on life and world outlook tend to have different values. With
the continuous growth of a person, his/her values are constantly forming, and the
formation of values is often influenced by factors such as family and society. In the

1School of Marxism Studies, Renmin University of China, Beijing, 100872, China

http://journal.it.cas.cz



1536 XINXIN LIU

process of the formation of values, the social production mode and the economic
status play a decisive role. Values can affect the behavior of a person, and it can
also affect the behavior of the group and the behavior of the whole organization.
Because people’s values are different, they will have different behavior for the same
thing. Every society has its common values of common recognition, which are the
mainstream values related to the general trend of the development of the society.

With China’s reform and opening up and rapid development, and communica-
tion with other countries in the world, some foreign culture has been introduced
into China, leaving a profound impact on people, besides, the development of sci-
ence and technology greatly enhances the popularity of the network, accelerating
the speed of information dissemination, deepening the cultural exchanges, and con-
tributing to the current multicultural development. Since the value orientation is
influenced by the living environment and culture, the value orientation of pluralism
has also developed naturally. In this increasingly diversified society, the pluralism
of the value orientation is inevitable. Compared with the centralized society, the
pluralistic society is obviously a manifestation of progress. Because centralization
often represents a single thought, representing the rule of feudal centralization. In a
centralized society, people’s personality is often curbed, which will seriously hamper
the rapid development of society. While pluralism represents individual freedom,
and represents the real liberation of human nature, it is also the pluralism that gives
rise to political democracy, in a pluralistic society, the free concepts of people are
not contained, people can be more free to set their own direction, which is beneficial
to the progress of science and technology, but also conducive to the rapid devel-
opment of society. The diversity of values gives people more and more free choice
and makes this society rich and colorful. However, while pluralism brings people
benefits, it has also caused some social problems. Due to the rapid development
of society and the deepening of pluralism, these social problems are also becoming
increasingly serious. Therefore, precautions against these problems must be taken
to make diversified values develop correctly.

Aiming at the targeted development of social value orientation and social au-
tonomy in the context of big data, the intergenerational equity model is adopted in
this paper to study the problem of targeted development of social value orientation,
besides, the semi-supervised clustering algorithm is introduced to analyze the eval-
uation model of targeted development of social value orientation, and high-precision
analysis on targeted development of social value orientation is achieved.

2. Intergenerational equity model of social value

The concept of intergenerational equity was first proposed by Talbot Page on
the two bases of social choice and distribution justice, which mainly involves be-
tween the social welfare and resource allocation between contemporary and future
generations. Page proposed the intergeneration view: the last generation provides
a certain quantity and quality of wealth heritage to the next generation; the wealth
heritage obtained by the next generation should be at least equal to the agricultural
land resources inherited by the last generation. Intergenerational equity emphasizes
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that the equitable distribution of agricultural land resources between present and
future generations must be taken into account, the contemporary people should not
only leave behind the agricultural land resources that satisfy their needs, but also
ensure that the next generation can get the number and quality of agricultural land
for their survival and development. The intergenerational equity of the distribution
of agricultural land resources should include the following connotations:

The first connotation refers to the whether the distribution of agricultural land
resources between generations is fair, which includes two meanings: first, whether
the use of agricultural land resources by contemporary people destroys the basis
for the development of future generations; second, whether contemporary people’s
investment in agricultural land resources matches the amount of agricultural land
resources they consume. The investment in agricultural land resources includes
the transformation of medium and low-yield fields, the construction of rural water
conservancy infrastructure, land consolidation and so on.

The second connotation is that whether the contemporary people’s compensa-
tion for future generations can be realized. Because the ideal state does not exist, if
there is unfairness of cultivated land resources between present and future genera-
tions, and there are imbalance of cultivated land resources quantity and imbalance
of function stock, contemporary people should make compensation for future gener-
ations. Where there is quantity imbalance, the level of science and technology can
be improved to improve resource utilization efficiency and achieve intergenerational
equity. Where there is absolute imbalance, active intergenerational wealth transfer
must be subjected to for compensation for future generations.

Intergenerational wealth and social welfare equity are the physical presentation
and level standard of intergenerational equity; therefore, intergenerational wealth
and social welfare equity can ensure the realization of the intergenerational equity. In
order to achieve the balance of intergenerational wealth, contemporary people must
take the initiative wealth transfer policy, and establish special fund system of the in-
tergenerational wealth transfer. A large number of facts prove that the depletion of
resources, deterioration of ecological environment and the resulting economic and so-
cial problems have a warning behind which can not be ignored—compensation is not
enough to realize the intergenerational wealth balance of agricultural land resources,
with the establishment of intergenerational compensation mechanism of agricultural
land, through the intergenerational transfer of agricultural land resources and the
dynamic transfer between generations, reasonable compensation for future genera-
tions can be made, so as to achieve that in the practical application of intergen-
erational sharing and balanced development of natural resources, we can deal with
intergenerational equity through the dynamic transfer of land resources between
two generations. Specifically, the value of land resources is not reduced by inter-
generational transfer, that is, the last generation not only transformed the physical
quantity into the value quantity, but also made reasonable compensation for future
generations through science and technology and other ways, so as to achieve the
intergenerational sharing and balanced development of natural resources.

According to the above formula ofY’ = X (1 + )'for intergenerational compen-
sation, we need to find out the social compensation price for agricultural land of
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contemporary people, Xis the discount rate, iis the number of intergenerational
years after which the intergenerational compensation price is calculated, Y is the
social value of agricultural land and the social value of agricultural land based on
the principle of intergenerational equity.

3. Semi-supervised clustering analysis
3.1. K-means algorithm

Semi-supervised clustering algorithm guides the clustering process by introducing
a small amount of prior knowledge to the unsupervised clustering algorithm so as to
improve the clustering performance. As a kind of classical unsupervised clustering
algorithm proposed by MacQueen in 1967, the main idea of the K-means algorithm
[42] is to assign each data object to the nearest class, that is, first to select K (K
represents number of the cluster) objects as initial cluster center from N data object
at random and then assign the rest of the data objects to the most similar (the
shortest distance) class respectively according to the similarity (distance) between
them and these clustering center. Every time iteration is completed, the mean of
all the objects in each cluster is calculated as a new cluster center. The process is
repeated until the clustering results begin to converge or the number of iterations
can reach the maximum. The objective function of the K-means algorithm is defined

as follows: i
2
JKfmeans = Z Z ||w’b - ujH . (1)

j=lax;cC;y

Where, u; represents the central point of class C; that the sample x; belongs to,
JK —means refers to the quadratic sum of the distance from data instances to centre of
corresponding class. According to the target requirement of K-means algorithm, the
smaller the Jx _means, the better it is. The algorithm process is shown in Algorithm
1.

Algorithm 1 K-means Clustering Algorithm Flow

Input: : number of cluster (K), data set X={xq, 1, ..., Zy_1};
Output: cluster classification C={Cy, ..., Cr_1};

1: Select K data instances as initial central point at random, such as Chp=2x, ...,
Cr-1=Tp_1;

2: Calculate the distance between xg, x1, ..., ny_1 and central point Cy, ...,
Cj_1 respectively. If the difference value with C; is the minimum, the class is
marked as 1.

3: For all data instances marked as I, the mean is calculated as the new central
point Cj;

4: Repeat steps 2 and 3 until the change of the Ci value is less than a given threshold
or the number of iterations reaches the maximum
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Fig. 1. K-means algorithm flowchart

3.2. Summary of semi-supervised clustering analysis

The semi-supervised learning has aroused wide attention of scholars since the 80s
of the last century, which is a hot topic in the field of machine learning in recent
years. Just as its name implies, semi-supervised learning is a kind of learning method
which is between supervised learning and unsupervised learning. According to the
combination of different mining methods and semi-supervised learning, it can be
classified into three classes, that is, semi-supervised learning, semi-supervised clus-
tering and semi-supervised regression. This paper mainly studies semi-supervised
clustering which guides the clustering process by virtue of some known class labels
or constraint information given, so as to improve the clustering performance. The
semi-supervised also can be classified into two classes according to the different forms
of introduced prior knowledge:

Semi-supervised clustering method based on data label and constraint guides
the clustering process through known class label sample information to obtain more
heuristic information so as to reduce the blind search. The common methods are
as follows, i.e. 1. To satisfy the constraints compulsively, requiring that the result
of clustering must satisfy the given constraint conditions.[9]. 2. Add penalty factor
to objective function to punish the data instances which violates the constraint
condition, so that the final clustering result can satisfy the constraint condition to
the maximum, but the final clustering result may appear the situation of constraint



1540 XINXIN LIU

violation..[37]. 3. Constraint information is given in the form of separate class label
information .[11, 38|, also known as seed set (Seeds). The clustering center can be
initialized with the help of these class labels so as to quicken the rate of convergence.

Distance-based semi-supervised clustering method: the characteristic of this al-
gorithm is to find the distance measure function that satisfies the label or constraint
by using the labeled data object and then adjust the distance between samples by
this measure function, requiring that the adjusted sample distance must satisfy a
given constraint conditions. The common methods are as follows, i.e. 1. Obtained
mahalanobis distance based on convex optimization algorithm [39]. 2. Obtained
Euclidean distance based on the shortest distance. 3. Obtained Jensen-Shannon
discrete magnitude by gradient descent [40]. 4. Improve the editing distance [41]
(string-edit distance) by EM algorithm.

3.3. Form of prior knowledge

Prior knowledge, also known as background knowledge or domain knowledge, is
a set of specific constraint information. The prior knowledge is introduced into the
traditional unsupervised clustering algorithm to guide the clustering process, which
can improve the clustering quality. The representation of prior knowledge depends
on the specific application field. The most commonly used prior knowledge in the
semi-supervised algorithm is as follows:

(1) Constraint relation between positive association and negative association

A constraint relation, also known as a constraint condition, is a constraint relation
to a data object, and its principal is two data instances. The positive correlation
constraint relation indicates that two data instances are of the same class, expressed
in Must-Link. The negative association constraint relation indicates that two data
instances belong to different classes, expressed in Cannot-Link. As it can describe the
relationship between two data instances, it is often referred to as pairwise constraint.

Assuming that two data instances, namely zi and xj , belong to class Ci and
Cj respectively, and if (zi,2j)€ Must-Link, then i = j. If (zi,2j)€ Cannot-Link, then
1 # j. The constraint of Must-Link and Cannot-Link has symmetry and transitivity:

a) Symmetry

(2, ;) € Must-Link = (z;,x;) € Must-Link . (2)

(xi,xj) € Cannot-Link = (x;,z;) € Cannot-Link . (3)
b) Transitivity

(xi, ;) € Must-Link&&(z;, x1) € Must-Link
= (2;,2r) € Must-Link .

(x;,x;) € Must-Link&&(z;, xx) € Cannot-Link
= (x4, x) € Cannot-Link .

(2) Partial class label information
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All class label information in the unsupervised algorithm is unknown. The label
information of some data objects can be introduced to the clustering process by these
sample information once obtained, so as to guide the clustering process. Assuming
that the dataset object to be analyzed is D, and partial dataset object of known class
label is P, and dataset object of unknown class label is U, then there is PUU=D,
PNU=(. If data instance xi€P, then zi is able to get the label information of its
class through the relevant knowledge. If zi€U, then the class label information of
zi is unknown. Under normal conditions, P<<U, that is, the data of an unknown
class label is much larger than that of a known class label.

(3) Rule information

Rule information refers to the association relationship among properties of data
objects excavated through related algorithm of association rules, and these rules can
be used to guess the unknown attribute values of data objects. For UCI dataset
Weather, the following association rule information can be obtained by Aporior
algorithm:

outlook=rain&temperature=cold =>play=no

The associated information between outlook, temperature and play can be ob-
tained through the above formula. If outlook=rain and temperature=cold, then the
probability of play=no is 1.

3.4. Cop-Kmeans algorithm

Cop-Kmeans algorithm [9] is more commonly used semi-supervised clustering
algorithm which introduces the pair-wise constraint information to the K-means
algorithm, and its basic clustering idea is the same as that of K-means. However,
it is required that the data object must satisfy constraint condition of Must-Link
and Cannot-Link during the data distribution process. Assuming that the number
of cluster for some dataset K=2, C1 and C2 represent two classifications of such
dataset respectively, ul and u2 represent the central point of each classification
respectively, and xi and xj are two data instances. The full line represents a Must-
Link constraint between two data instances, while the imaginary line represents a
Cannot-Link constraint.

i X
() ®)

Fig. 2. Two constraints of cop-kmeans algorithm during data distribution

As shown in Fig.2 (a), if & has been distributed to the closer class C'1 by calculat-
ing distance, and xj is the current sample to be distributed, Cop-Kmeans algorithm
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will directly distribute xj to class C'1 instead of calculating the distance between
sample xj and central point of two classes due to the constrained relationship of
positive association between xi and xj, namely, (zi, ©j) € Must-Link. Even if xj
is likely to be much closer to central point of class C2, two data instances must be
assigned to the same class according to the Must-Link constraint requirements.

As shown in Fig.2 (b), if i has been distributed to the closer class C'1 by calculat-
ing distance, and xj is the current sample to be distributed, Cop-Kmeans algorithm
will directly distribute xj to class C2 instead of calculating the distance between
sample xj and central point of two classes due to the constrained relationship of
negative association between xi and xj, namely, (zi, xj) € Cannot-Link, to ensure
that it is distributed to different class with xi. If the number of cluster is greater
than 2, zj will be distributed to the closer class except for class C'1. Based on above
analysis, the Cop-Kmeans algorithm flow can be described as follows.

Algorithm 2 Cop-Kmeans Clustering Algorithm Flow

Input: : number of cluster K, dataset X={z0, z1, ..., N — 1};
Output: cluster classification C={C1, ..., Ck};

1: Select K data instances as initial central point at random, such as C0==z1, ...,
Ck-1=xzk-1;

2: Select partial data from the dataset at random to generate Must-Link constraint
set ML and Cannot-Link constraint set CL respectively;

3: For any sample to be distributed i, if (x4, j) € Must-Link and xj is distributed
to class Ci, then xj will also be distributed to the class Ci. If (x4, xj) € Cannot-
Link and zj is distributed to class (i, then xj will be distributed to the closer
class Cj in addition to Ci. Otherwise, xi will be distributed to the closer class
Ci;

4: Update the central point of each class once the iteration is completed.

5. Repeat step 3 and 4 until the change of (% is less than given threshold or the
number of iterations reaches the maximum.

4. Experimental analysis

Targeted at social value assessment of land resources under the principle of in-
tergenerational equity, this experiment analyzes and verifies the assessment perfor-
mance of the above algorithm. On the basis of current social value X of farmland,
it is necessary to select a certain land reduction rate ¢ and a certain intergeneration
term ¢ to obtain the social security price Y of the farmland under the principle of
intergenerational equity.

Land reduction rate is the interest rate that restores the pure land income to the
land price, of which the essence is a rate of return on capital investment. In general,
the size of the rate of return is positively related to the size of the investment risk,
that is, the greater the risk is, the higher the rate of return will be. On the contrary,
the smaller the risk, the lower the rate of return is. Determining the appropriate
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reduction rate is one of the key problems of accurate calculation of land price. At
present, the commonly used methods to determine the rate of land reduction in
China are generally as follows. (1) Replaced with benchmark one-year deposit rate
or mean of bank deposit rate for many years. (2) Determination of the proportion
of land rent and land price in the past year. (3) The mean of bank deposit rate for
many years is added and subtracted or divided by the price index. (4) Use annual
rate of investment of local ordinary bank as reduction rate. (5) The reduction rate is
obtained by the method of safety interest rate plus risk adjustment value. (6) Real
interest rate means the interest rate after adjustment by price index and deducting
10% income tax based on benchmark one-year deposit rate. The above 6 kinds of
calculation methods for land reduction rate are evaluated from rationality and the
difficulty and easy of determining rate. The first is the simplest and appropriate, but
the reasonableness is poor, because the bank rate has been adjusted several times
within one year in recent years, and the price is more stable. The different rate of the
same farm land use is evaluated in current year. It is obviously not very reasonable
as the land price is very different. The second method is more scientific, but the
current rural land property market is still in the gestation, and the data collection is
difficult. The fourth method also has difficulties in collecting data because there is
less research on investment interest rates on agriculture. The third, fifth, and sixth
method are widely used currently. The social security price of the male population
land expropriation area is shown in Table 1.

Table 1. Social security price of male population land expropriation area

Insurance Education Training

Amount Population Insurance Total
Age . base fee fee
aroup (yuan ratio (yuan standards (yuan (yuan number
/ person) (%) / person) (yuan / person) / person) | person) (person)
0~18 7600 17.31 51 120 3000 - 12.366
18~40 12000 22.07 83 120 5000 - 15.768
40~60 19800 14.23 168 120 - 2000 10.163
> 60 25000 7.35 - 120 - - 5.231
Table 2. Comparison of running time and convergence precision
Test data Index [2]Document  [3]Document  [5|Document  Algorithm in
selection nae [2] (3] (5] this paper
N Convergence 2.68 0.35 5.35 2.32E-3
Situation 1 precision
Calculation 457 9.45 4.42 3.21
time
N Convergence 3.42 118 6.09 3.57TE-2
Situation 2 precision
Calculation 4.96 9.91 4.73 3.53

time
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The quantization comparison of convergence time and precision index of selected
centralized algorithm is shown in Table 2. Among the two indexes mentioned above,
the improved algorithm is optimal. The convergence precision of this algorithm is
better. However, it is relatively better to calculate the time because of parameter
optimization is added, convenient for practical application.

5. Conclusion

Every society is bound to have its mainstream value that reflects the essential
requirement of the social system and basic spirit of this society although today’s
society is in value diversification. If people’s values deviate, it will lead to social
confusion and mental impetuosity, especially in this value diversification. At the
same time, it is easier for people to get lost in many values in the period of social
and economic transformation. Therefore, it is essential to guide people to correct
values. We can start from the following points, that is, the first is to guide people
to be a rational person and to look at the value diversification rationally. If people
are very rational, they will not be lost in many values. Instead, they can see clearly
the right and mainstream values to avoid social impetuosity caused by the loss of
values. The second is to propagandize socialist core values actively and coordinate
with education of advanced culture in the meantime. Only in this way can a good
effect be achieved. The third is to emphasize personal value in addition to the
importance of the social value in the guidance of people’s values. The value of the
individual is constantly highlighted in the pluralistic society. People can observe the
moral of the society more consciously if guidance is carried out correctly.
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