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Abstract Internet groups refer to netizens who have the same interests and hobbies and hold similar views on an
event. In the network group, the youth group occupies the main part, and the formation of the youth public opinion
is closely related to the network group psychology. The complexity and diversity of network information often make
information mixed with corrupt culture, wrong thoughts, false information and so on. It has certain practical
significance for ideological and political education to analyze the characteristics of network group psychology and
guide the youth public opinion on this basis. Over the recent years, data mining (DM) technology has developed
rapidly. Based on DM technology and support vector machine (SVM) model, this paper conducts targeted research
and analysis on network group psychology and youth public opinion guidance, aims to accurately grasp the
dynamics of online youth public opinion, and respond promptly, thereby reducing the difficulty of public opinion
guidance and improving the efficiency of public opinion guidance. The results show that the public opinion
guidance platform based on DM reduces the difficulty of public opinion guidance and improves the guidance
efficiency by 6.2%, which has an important reference value.

Index Terms Data Mining, Network Group Psychology, Youth Public Opinion, Guiding Strategy

. Introduction

Network group psychology is an important part of guiding young people's public opinion. Researching and analysis
of network group psychology plays an important role in proposing guidance strategies for youth public opinion.
With the advancement of network technology and the complexity of interest, public opinion has an increasing
influence on youth groups. It is an important task for scholars from all walks of life to seriously study online public
opinion and grasp its occurrence law and social impact. Internet media is also critical in youth public opinion, and
DM can use the latest technical means to analyze Internet public opinion, monitor public opinion hotspots in time,
predict the potential trends of Internet public opinion, and grasp its new development trends.

With the application in various fields is also increasing, and many scholars have joined the research ranks.
Helma C, Cramer T created an OpenAl-gym-like game environment based on DM techniques and proposed a
novel A3C+ network for learning RL agents. In experiments, he successfully demonstrated the application of the
proposed model in learning 3D fighting games [1]. Xu L, Jiang C studied Privacy Preserving Data Mining (PPDM)
in the context of data mining, mainly focusing on ways to mitigate the privacy risks associated with digital mining
operations. The results show that PPDM takes a broader perspective on privacy issues and helps to protect
sensitive information [2]. Kavakiotis | studied the application of data mining methods in the fields of biotechnology
and health sciences, designed a data processing system with diabetes as an example, and finally made accurate
prediction and diagnosis of medical data in diabetes [3]. Chaurasia V developed an accurate breast cancer
prediction model using data mining techniques. In experiments, he compared the model's classification techniques
and prediction results, and the outcomes showed that the model improved the accuracy of breast cancer prediction
[4]. Assessing the impact of data mining on fundamental anomalies using a bootstrap approach, Yan X S has found
that a number of underlying fundamental signals are substantial predictors of cross-sectional stock returns, even
when data mining is taken into account [5]. Slater S, Joksimovic S discussed the tools that data mining has
emerged in educational research, and proposed knowledge such as bias tracking tools, text mining, social network
analysis, process and sequence mining, which provide useful information for the development of educational
models [6]. Ge Z, Song Z reviewed the existing data mining and analysis applications in industry from the
perspective of machine learning, and discussed several supervised algorithms for future research on data mining
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and analysis in the process industry [7]. The above research on data mining technology is relatively specific, but it
does not involve the application of network public opinion guidance.

Analyzing and correctly guiding the Internet public opinion plays an important role in strengthening ideal and
political education. Forsman M provides an overall strategy for the construction of public opinion guidance in
colleges and universities under the new situation, prevents the fermentation and spread of public opinion in
colleges and universities, and creates a harmonious campus cultural atmosphere [8]. Betari R, Junaidi J
established a research model combining sentiment analysis and image inpainting. Through the combination of
empirical and analysis, he proved the feasibility of the relevant theory and proposed a public opinion guidance
strategy for the public subject [9]. Pennavaria K discussed the possibility of population migration in the process of
public opinion dissemination and its impact on the starting point of public opinion dissemination through the two
processes of "migration" and "transformation" of public opinion dissemination on the Internet. Finally, he
discovered the influence of the possibility of public migration and the starting point of public communication in the
process of public communication from the perspective of simulation [10]. Given J analyzed online financial public
opinion and constructed the online financial public opinion guidance system. Experiments show that financial
network public opinion monitoring and specific strategy guidance provide great help to the guidance of financial
public opinion [11]. Oh J K studied the network public opinion dissemination events in schools, and by analyzing its
basic concepts and status quo, put forward network public opinion guidance strategies and feasible suggestions,
and dealt with and resolved the public opinion events in schools [12]. These scholars' research on network public
opinion is beneficial to put forward strategies for public opinion guidance, but they do not use DM technology to
analyze network group psychology.

In the context of DM, this paper studies and analyzes network group psychology and youth public opinion
guidance. In order to make accurate diagnosis and early warning of public opinion texts, it also combines SVM
model to classify texts, thereby improving the efficiency of public opinion filtering. In addition, after accurately
grasping the dynamics of online public opinion, timely respond to online hotspots and sensitive topics, further
improve the ability to respond to and supervise young people's online public opinion, and provide valuable
strategies for youth public opinion guidance.

Il. Data Mining Technology

DM is an excellent technique for extracting legitimate, new and potentially useful information from the most noisy,
incomplete and incomprehensible real-world application data. The extracted information has three characteristics:
practical, valid and unknown. The DM process is shown in Figure m The types of these data information can be
semi-structured, structured, or even heterogeneous.

data Knowledge
target Preprocessed Transform mode
data data data
choose preprocessing | convert k mining ‘ explain

Figure 1: data mining process

Data selection: Determining the operation object of the tracking job, that is, the target object.

Preprocessing: including noise reduction, lost data export, deduplication, data type conversion, etc.

Data Mining: Defining mining tasks such as data summarization, sorting, grouping, correlation detection, or
sequential pattern matching, etc., and determine which mining algorithm to use.

Interpretation and evaluation: The algorithms and patterns discovered in the DM stage need to be evaluated by
users and machines. Once redundant or irrelevant, they should be removed at this stage so that users can
understand and apply them more easily.

lll. Network Group Psychology and the Dissemination of Youth Public Opinion
From the perspective of group psychology, the creation and dissemination of online public opinion has the working
mechanism of group psychology. Simply understood, the influence of group psychology on network public opinion
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can be summarized as the process of forming and disseminating information from multiple sources into a single
public opinion. The large amount of information generated in the Internet age brings together groups with common
interests or common views, which are called Internet groups [13]. Under the influence of group psychology, diverse,

rational and objective information will gradually be replaced by a single polarized emotion, thus forming online
public opinion. Figure @ shows the influence mechanism of network group psychology on network public opinion.

Network group psychology and youth opinion guidance strategies based on data mining
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Figure 2: The mechanism of network group psychology on network public opinion

Youth public opinion is the main body of online public opinion dissemination, which originates from uncontrollable
fanaticism. Its propagation mode is shown in Figure ﬂ In the public opinion formation, individuals cannot control
public affairs [14]. Online groups are irrational and obtuse, and personal opinions and ideas are eliminated in
groups. From a psychological point of view, cognitive impairment and fear of loneliness are the main reasons for
herding behavior. Internet public opinion is mostly irrational. Once the online group is under pressure, there will be
large-scale chaos, and the way to deal with the chaos is to follow the crowd.
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Figure 3: Online youth public opinion dissemination mode

The dissemination of Internet public opinion is an extremely fast and radical information dissemination process.
In the process of generating group views, short and lively views are more likely to be accepted. The process of
online groups accepting opinions is not an objective and comprehensive acceptance process, but a dissemination
process of intercepting and simplifying information [15]. This group tends to accept black-and-white views rather
than rationally extracting the truth from a wealth of information. The formation of network groups is composed of a
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large number of groups of different natures. Once the network environment changes, the network groups will
quickly form new public opinion trends, and group beliefs will also change immediately.

Based on the paranoid and violent psychology of online groups, the spread of online public opinion is a
catastrophic short-term process. This group is always full of passion and impulse, always ready for change and
destruction. Experiments show that groups can spread responsibility [@]. Once responsibilities are dispersed,
restrictions are reduced and the consequences can be unimaginable [17]. The anonymity provided by the Internet
makes people more hostile and aggressive than face-to-face communication. In network groups, individuals are
more likely to become depersonalized, their self-discipline is weakened, and network group events are more likely
to occur.

Most of the youth groups are in school or have just started working. They lack social experience, and are easily
over-enthusiastic, often blindly following the trend without thinking. This enthusiasm can indeed play a role in
solving the problems of certain events, but it can also be used by some ill-intentioned people to cause some
irrational public events and hinder the progress of society. Therefore, it is necessary to detect potential dangers in a
timely manner, guide the youth public opinion before it is formed, and occupy the initiative in the guidance of public
opinion.

IV. Public Opinion Guidance Platform Based on Data Mining

The data mining youth public opinion guidance platform is an intelligent platform with autonomous processing
capabilities. From the simulation model to the intelligent system, the function is more powerful, the degree of
intelligence is higher, and the guidance strategy is more scientific. The main functions of the online youth public
opinion guidance platform include five aspects: accept public opinion and instructions from the guidance command
center; create online comments with specific personality characteristics; work collaboratively with multiple
intelligent themes; independently choose public opinion guidance time and guidance methods according to public
opinion conditions; specify scientific and reasonable guidance strategies. The public opinion guidance platform
based on DM is basically divided into two parts, namely a unified command and control center and multiple
distributed public opinion guidance intelligent agents, as shown in Figure 4.
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Figure 4: Public opinion guidance platform structure diagram

The Guidance Center is mainly responsible for the collection and aggregation of public opinion information and
the comprehensive analysis of public opinion data; on this basis, according to the public opinion analysis index
system, the public opinion is analyzed and evaluated, and the visual display is carried out to provide situational
information support for the online public opinion struggle; meanwhile, the collected online behavior information and
published content information of young users are used to train virtual character models and online comment
generation models, and provide them to intelligent agents.
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V. Public Opinion Guidance Strategy Model
According to the characteristics of online youth public opinion, the text mining model is adopted in this paper to
deeply analyze the online youth public opinion from different levels and angles, so as to propose a more
comprehensive and accurate public opinion guidance strategy. The frequently used text mining models is the SVM
classification model.

The main concept of an SVM is to create an optimal level of ordering in the vector space where the samples are
located. In the vector space, the hyperplane can separate different categories, and can maximize the separation
edge of the two types of samples under the premise of satisfying the classification accuracy, and finally use the
optimal hyperplane to make decisions on the training sample categories [18]. In classification problems, there are
two kinds of samples, one is linearly separable, and the other is linear and inseparable. For linearly inseparable
data, the optimal hyperplane cannot be obtained directly from the original vector space. The SVM directly maps the
linearly inseparable data to the low-dimensional space, making it linearly separable in the high-dimensional space,
and can also obtain the optimal hyperplane in the multi-dimensional feature, and then reorder the data.

(1) Linearly separable problem

Regarding the problem of text categories, the sample is recorded as: {(xy)} among them, yindicates the
classification of the sample, and in the classification problem, y has two values. Assuming the training sample set
D= {(xl,yl )i =12,...... n} , if there is a hyperplane that can distinguish these samples into two types, the plane can
be expressed by the following linear formula:

0; = y;(w-x; +b) (1)

W, ew= (1,2,3,4,5...,n) is the normal vector that determines the moving direction of the hyperplane, and 5 is the
normal displacement point.

1
8 =—|f(x) 2
||w||| | 2)

If the classification surface (w,b) can accurately separate the two samples on both sides of the hyperplane,
thatis, for x; e D",y e{+1,-1},ify, =+1,then w-x;+b>+1;if y,=-1,then w-x;+b<-1, let:

w-x; +b2+1-¢,,y, =+1
{ (3)

w-x; +b<-1+¢;,y, =-1

~ The equal sign holds when the points of the training samples are closest to the hyperplane. As shown in Figure
5:

X1
Figure 5: Support Vectors and Intervals

These training sample points in the figure are called "support vectors", and the distance between the support
vectors of two different categories to the hyperplane is:
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This distance is also known as the "separation".
If it wants to find the classification hyperplane with the "maximum interval”, it can only make the maximum of ¢,
and it needs to find parameters w and b, thatis:

maxZu ——zz (xj'xj)yiyj

i=l j=1

(5)
S.I.Zyiul-zo v20,i=12,...n
C
»r»nbl% ww+ Zé’
(6)

S.t.{yi[(w-x[ +b]—1+<j,.zo

The result obtained by formula (6) is the model corresponding to the maximum interval hyperplane:
f(x)= sgn[(w* -x)+b*] = sgn{Zui*yi (x; -x)+b*:l (7)
i=1

sgn(-) is a symbolic function, w and & are both model parameters. In order to optimize and solve the model,

the Lagrange multiplier method [19] was used to establish a function, and the dual problem was obtained, and then
solved. The function formula is:

J(wbu)——w w— ZU y;(w-x; —b)—1} (8)

i=l

Among them, the Lagrange multiplier v>20, v=(v, v,,..,0,), let J(w,b,v) take the partial derivative of w
and b and set it to zero, formulas (9) and (M) can be obtained:

w = Zi:ui*yib(xi) (9)

b=1-w"x (10)

Substituting formula (9)) into formula (@) to eliminate w and b in J(w,b,0). Considering the constraints of
formula (@), the dual problem of formula (@) can be obtained by using the duality theorem [20]:

man Zu ——ZZU,U]x,xjyl

(11)
s.t.ZO'iyi =0

v=>0

After the model of the optimal classification plane is obtained, the category to which the test sample belongs can
be judged according to the optimal hyperplane formula. The relevant formula is as follows:

= Y= 2, (s, (12)
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v, solved according to formula (11) is the Lagrange multiplier in formula (8), corresponding to the training sample
(x;,»;) . There is an inequality constraint in formula (@), then the above solution process also needs to satisfy the
KKT condition, namely:

Ui*[yl.(w*-xi+b*)—1J:0,i=1,2 ...... n (13)

In every training example (x;,y;), there are always v, =0 or y, = f(x;)=1. Ifv, =0, then this sample will not
appear in the summation of formula (Q); if v,>0,then y,*f(x;,)=1

(2) Linear inseparable problem

If the collected samples have errors or the samples themselves are inseparable, then the sample set is
inseparable whether in the original vector space or in the corresponding high-dimensional space. We consider
introducing some parameters to solve this problem so that the SVM can still classify these samples. Assuming
there is still an optimal hyperplane that can separate the 2 classes as much as possible, while considering some
points that cannot be classified correctly, as shown in Figure 6.

-~
Xs
wx+ l&& - optimal hyperplane
* k
—— wx+b=0
* — WTx +b=
* °
® support vector
o
0

X
Figure 6: Schematic diagram of data points falling in the wrong area

A loose variable ¢;(&; >0) is introduced for all sample points to measure the distance of the sample from the
optimal hyperplane. Then the formula can be written as:
yi(w-x; +b)-1+¢; 20 (14)

Furthermore, by entering a non-negative penalty parameter C, the model can be expressed as follows:

‘131])1% w w+CZ§
(15)
y yi[(w-xl- +b]—1+§i20
§;20,i=1,2,......... n

Likewise, it first gets its dual problem: for training sample D ={(x,y,).i=1,2,...n}, its dual problem is as
follows:
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i=1

i=l j=1
n
zyiui =0
S.t. '

0;20,i=12,...n

(16)

By finding the optimal solution {Ni}:’:1 of this equation, the optimal level model when the samples are linearly

indistinguishable and errors are allowed can be obtained. Formula (15) shows that the higher the value of the
penalty parameter C, the samples will fall into the separation area or the right side, and the higher the penalty for
the optimal level, the lower the penalty value C, which means that the more errors are ignored by the classified
samples.

(3) Nonlinear mapping when linearly inseparable

According to Cover’s theorem, if the samples are not linearly separated from the input region, indirect mapping
can be used to place them on a larger size, making the sequentially separated sample points a new high-resolution
region. Its specific performance is shown in Figure m:

..........................

Figure 7: Linearly inseparable and nonlinear mapping

The construction of SVM for text classification can be divided into transforming samples in the original input
space into a high-dimensional vector space through nonlinear mapping, and solving the optimal hyperplane in the
transformed high-dimensional feature space. The transformation of samples from the original input space to a new
high-dimensional feature space requires the help of nonlinear transformations.

Assuming that ¢(x) represents the attribute vector of x, the model corresponding to the optimal sub-layer can
be expressed as:

f(x)= sgn[(p(w* ~x) +b*J =sgn {iui*yi(p(xi -x)+b*} (17)
)

Among them, wand b are model parameters, then there are:

mfx iu,- —%Zn:iujl)jy[yj¢(xi’yi)
i=1

i=1 j=1

n
zylui =0
S.t. =

v=20,i=12,.... n

(18)

It can be seen from the above that the optimal solution of the model can be extended through the core operation
of the training mode. Unless the format of the feature map is known, it is impossible to tell what kernel features are
appropriate. Therefore, the choice of kernel function has a significant influence on the separation of vector support
devices. If the kernel function is not chosen correctly, the samples may be mapped to the wrong range of elements,
making the SVM model less useful.
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VI. Experimental Test Results of the Public Opinion Guidance Platform
(1) Public opinion evaluation results of the SVM model

Using web crawling technology to scrape youth opinion data from the media, the dataset mainly contains title,
content, retweets, and comments. In order to fully display the evaluation effect, three commonly used guiding
models, RNN, CNN, and LSTM, are selected for comparison with the SVM model. As shown by the broken line in
Figure 8, with the same dataset and the same number of iterations, the SVM model can capture more features of
network public opinion in multimedia, while the data sequences of CNN, RNN, and LSTM models have long-term
dependencies.
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Figure 8: Model accuracy curve
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Figure 9: Internet Youth Public Opinion Trends Distribution

The percentages of mildly negative, moderately negative and severely negative public opinion information are
shown in Figure @ An assessment of online youth public opinion and future development status. According to the
dataset collected in this paper, the final index of public opinion indicators is used as the input of the SVM model.
Actual lines are prediction accuracy curves using the indexing system, which visualize the current status of public
opinion events and speculate on future trends. The experimental results indicate that the SVM model improves the
accuracy of youth online public opinion prediction and lays a foundation for the formulation of public opinion
guidance strategies.

(2) Specificity and sensitivity of the DM public opinion guidance platform to public opinion

The comparison of sensitivity, specificity, and diagnosis rate of the youth public opinion between the DM team
and the general team can help effectively grasp the diagnosis ability of the public opinion guidance and
dissemination mechanism based on online group psychological events. Figure % is a comparison chart of the two
groups of data, and Table ﬂ lists the detailed data.
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Table 1: The Particularity and Sensitivity of Youth Public Opinion Guidance

Groups Specificity (%) Sensitivity (%) Diagnosis rate (%)
Data Mining Group 93.4 94.6 99.5
Normal group 87.6 83.7 93.9
t 3.281 3.109 7.665
p 0.008 0.007 0.009
110
105
100 99.5
® Normal group
u Data Mining G
:\995 i a 393.‘1tn1ng roup 94.6
h=1
2
£90 87.6
)
&
£85 | 83.7
80 |
75
70 1 1
Specificity (%) Sensitivity (%) Diagnosis rate (%)

Sensitivity, specificity, and diagnosis yield

Figure 10: Comparison of sensitivity, specificity, and diagnosis rate of youth public opinion

Figure W shows that the DM group's specificity and sensitivity are higher than the normal group. The
comparative evaluation results indicate that the DM public opinion guidance platform would enhance the ability of
public opinion diagnosis and early warning, and the diagnosis accuracy rate is about 5.9% higher than that of
ordinary public opinion guidance.

(3) Guiding difficulty and guiding efficiency of the data mining public opinion guidance platform

The efficiency and difficulty of youth opinion fermentation based on online group psychology can be effectively

grasped through the comparison of the difficulty and efficiency of opinion guidance between the DM group and the
normal group, as shown in Table @

Table 2: Data on the difficulty of opinion guidance and the efficiency of guidance

Groups Guiding difficulty (R?) Guiding efficiency (R?)
Data Mining Group 0.786 0.937
Normal group 0.889 0.882
t 6.438 6.134
p 0.005 0.005
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Figure 11: The difficulty and efficiency of public opinion guidance in the two groups

In Figure m the DM group is less difficult to guide than the reference group, but more efficient in guiding public
opinion than the normal group. The comparison results of public opinion show a significant difference in the
efficiency of public opinion guidance between the two groups. The guiding efficiency of the DM group increases by
6.2%, indicating that the public opinion guidance platform and strategy model based on DM can effectively reduce
the difficulty of fermenting and guiding public opinion among young and middle-aged people in sudden network
groups.

VII. Conclusion

On the basis of DM techniques, in this article studies and analyzes network group psychology and youth public
opinion guidance, and combines SVM model to classify and filter public opinion texts. It aims to accurately grasp
the current public opinion trends on the Internet, and respond to the hotspots, focuses and sensitive topics of
Internet public opinion promptly. In comparison with ordinary opinion guidance mechanisms, the DM-based opinion
guidance platform has higher sensitivity, specificity and diagnosis rate for youth public opinion. On the other hand,
it reduces the difficulty of public opinion guidance and improves the guidance efficiency, which is helpful to the
proposal of youth public opinion guidance strategies in the new era.
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