
YANFENG SI et al: OPTIMIZATION OF SEMANTIC SIMILARITY ALGORITHMS FOR ANALYZING PUBLIC . .  

DOI 10.2013/IJSSST.a.17.07.04 4.1 ISSN: 1473-804x online, 1473-8031 print 

Optimization of Semantic Similarity Algorithms for Analyzing Public Opinion in 
Social Networks 

 
Yanfeng Si1*, Na Wu2 and Ya Tan3 

 
1 Social Science Teaching Department, 

Xingtai College 
Xingtai, Hebei, China 

2 International Education Exchange Department, 
Xingtai College 

 Xingtai, Hebei, China 
3 Mathematics And Information Technology Department 

Xingtai College 
 Xingtai, Hebei, China 

 

 
Abstract — The network public opinion refers to the social and political attitude expressed by people through the Internet, 
compared to traditional media, which has a strong real-time and deviation. According to the ideas of the GVSM, the text is 
expressed by the sememe space vectors of HowNet, and then the text similarity calculation is realized. It shows that can well solve 
the problem of semantic shift in public opinion analysis and make the effect of network public opinion analysis have a greatly 
improved. 
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I. INTRODUCTION 

Public opinion points to that it is the social and political 
attitudes held by people on the social management 
surrounding the occurrence, development and change of the 
social event within certain social spaces [1]. It is the 
summation of all the performance such as the beliefs, 
attitudes, opinions and emotions, etc. for a variety of 
phenomena and problems in the society. The network public 
opinion refers to the social and political attitude expressed by 
people through the Internet, compared to traditional media, 
which has a strong real-time and deviation. Due to the strong 
presence of virtual spaces online, it has not been possible to 
realize all the real-name system for speakers. And its rules 
limit is less in order to that it can't form effective 
supervision. Therefore network naturally becomes some the 
ideal space of emotional expression for netizens. 

At present, most of the network public opinion analysis 
system uses the text analysis technology based on vector 
space model (VSM), which is realized through the word 
frequency analysis of feature words. It has the advantages of 
the fast analysis speed and it is easy to realize. But as a result 
of this method is based on the ideal situation that text words 
are independent of each other and they are not overlap, and it 
does not consider that there is the correlation similarity 
between languages in real life, therefore it is unable to make 
a good judgment based on vector space model for many 

texts. To solve this problem, In the literature [2], Xiao Zhijun 
makes an improvement based on the VSM model and puts 
forward the generalized vector space model (GVSM), whose 
main idea is that it uses the similarity between words to 
eliminate the intersection in model characteristics item, and 
uses the minimum term of Boolean algebra to express the 
text in a dimension space, finally, by computing the cosine 
value of the sememe vector, to find the solution method of 
text similarity. GVSM is improved based on VSM, but it still 
is based on the semantic, and because of the lack of 
semantic, it will be difficult to deal with the calculation of 
polysemy and the different words with the same meaning. 
And based on the calculation of semantic, it is usually more 
complex, then this will affect the vast amounts of text 
processing. In this way, the traditional semantic deviation 
phenomenon which only makes the word frequency analysis 
of feature words will easily limit the efficiency of the 
network public opinion analysis system. 

In this paper, according to the ideas of the GVSM, the 
text is expressed by the sememe space vectors of HowNet, 
and then the text similarity calculation is realized. The 
calculation method is based on the sememe space vectors of 
HowNet, because sememes are known, therefore, the 
sememe vector of concept and phrases can be calculated and 
saved in advance and they don't need repeated calculation. 
The new algorithm uses knowledge base of HowNet and 
doesn't need to set up new semantic database. Through the 
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experimental data, it shows that the new algorithm is 
superior to the VSM and GVSM in the aspect of text 
similarity calculation. 

II. OVERVIEW OF HOWNET 

HowNet is a commonsense knowledge base that it takes 
the concept of words in Chinese and English as description 
object, and it reveals the relationship between the concepts 
and the attribute of concepts[3-4]. With the constant 
updating and extension of knowledge base, now it has been 
updated to 2014 version. In HowNet definition, concept is 
used as a description of word meaning, and in our language, 
some words are polysemy, likewise, a word can also be 
expressed by several concepts. The words used to express 
the concept is called the sememe, the sememe is a 
description of semantic words, because a word can have 
multiple meanings, every word can have multiple sememes. 
The description of sememe is through the 
KDML(Knowledge Database Mark-up Language), and the 
basic words adopted by KDML is sememe, which the 
smallest semantic unit used to decribe a concept. 

The similarity between texts can be expressed by 
calculting the similarity of feature words contained in text. 
Similarly, the similarity between words in HowNet can also 
be expressed by calculating the similarity between sememes. 
In the process of building correlative table based on hownet, 
word similarity is the key of the calculation. Word similarity 
is that two words can replace each other in different context, 
and the semantic structure of the text syntax doesn't cause 
any influence. If two words in different contexts, and they 
can replace each other, and the chance that it does not change 
the syntactic semantic structure of the text is greater, the 
similarity of the two words is higher, otherwise, the 
similarity will be lower[5-7]. In the calculation of the 
sememe similarity , different scholars gives the different 
calculation method of different angles. For example, Liuqun 
first puts forward semantic similarity calculation method 
from the angle of distance. Lifeng puts forward semantic 
similarity calculation method in the perspective of 
information. 

III. THE TEXT SIMILARITY CALCULATION BASED ON 

HOWNET 

A. The Sememe Vector Space 

According to the design idea of the generalized vector 
space model, we regard each primary as an independent unit 
vector which is not orthogonal in the N-dimensional space. 
The sememe space is just the subspace generated by sememe 
vector. The sememe vector can be expressed as follows, 
that's, 

1

n

i i
i

P j


 
                       (1) 

where P is the sememe vector corresponding to the 

sememe P, j  is a set of unit orthogonal basis, i  is the 
projection of the sememe vector P at the direction of j, n is 
the number of eigenvector. 

The similarity between sememes is expressed by the 
cosine of the angle between the sememe vectors. Therefore, 
the similarity between two sememe vectors can be also 
expressed by the sememe inner-products, which is shown as 
follows 

                     
cos( ) cos( )m n m nP P P P   

         
(2) 

mP
 and nP

 are any two sememe vectors respectively, 
according to the define of HowNet, it can be known that 
sememe vector is the unit vector of the sememe space. 

Therefore, 
1m nP P 

, the similarity between sememes 
is the inner-products of two sememe vectors. 

B. The Expressment of Sememe Vector 

There are the words 1W  and 2W  in the knowledge base 
of HowNet, assuming that there are n sememes in the word 

1W , that's, 11 12 1, ,..., nC C C
, and while there are m 

sememes in the word 2W , that's, 21, 22 2,..., mC C C
. To 

reduce the complexity of the calculation time, the similarity 

between the words 1W  and 2W  is the maximum of all the 
sememes, that's, 

                 

1 2 1, 2( , ) ( 1, , , 1, , ) ( )i jSimW W Max i L n j L mSimC C  
     (3) 

The similarity calculation between two sememes is 
shown as follows 

       

4
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   (4) 

where 
(1 4)i i  

 is the adjustable parameters, and 

1 2 3 4 1      
, 1 2 3 4     

, 

1 2( , )Sim C C  represents the the similarity of the sememe 

1C  and 2C , and 1 1 2 4 1 2( , ) ( , )Sim C C Sim C C  is the 
first baisc sememe similarity, auxiliary sememe similarity, 
relationship sememe similarity and symbol sememe 
similarity, respectively. The infunence of all of them on the 
overall similarity is weaker in turn. 

 Therefore, we regard the sememe as one vector in the 
N-dimensional space, and the concept vector is expressed by 
the form of linear combinations. And according to the 
importance of defined sememe, we should make sure the 
wight of sememe vectors of all the individual parts. The 
sememe vector of concepts can be represented as follows. 
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where S is the concept vector corresponding to the 

concept S, pn  is the number of sememes in the concept 

vector, w  is the coefficient of the sememe vector wP
. 1P  is 

the first individual sememe vector of the concept vector S , 

1  is the weight. 2P  is another individual sememe vector of 

the concept vector S , 2  is the weight. 3P
 is the 

relationship  sememe vector of the concept vector S , 3  is 

the weight. 4P  is the symbol sememe vector of the concept 

vector S , 4  is the weight. 

C. Expressment of Phrase Sememe Vector 

Phrase can be expressed by multiple concepts, then this 
phrase contains multiple concept. Therefore, for the 
calculation of the phrase sememe vector, to make a weighted 
average for the contained sememe vectors. The phrase 
primary vector is given as follows 

1 1 1 1

pnsnum snum wn
i wi

wi w w
i i w w

iS
W P P

snum snum




   

    
         (6) 

where W  is the sememe vector of phrase, snum  is the 

number of concept contained in the phrase W , iS
 is a 

concept of W , wn  is the number of sememe contained in 

the sememe vector W , w  is the parameter corresponding 

to the sememe vector P . 

D. Text Sememe Vector 

We remove the stop words and function words in the 
text first and -then make a statistics for the feature items in 
the text and the corresponding frequency. The weighted 
technology,that's, TF - IDF is adopted to calculate the weight 
coefficient of each feature item, then through the text 
composed of feature vector to express the text, and the vector 
of feature item will replace with the corresponding sememe 
vector. In the end, the sememe vector of the text is given in 
the following, that's, 

1 1 1 1

wnwnum wnum dn

j j j ij ij w w
j j i w

j
D w W w P P 

   
     

  (7) 

where D  is the sememe vector of the text, wnum  is 

the number of the feature item of D , dn  is the number of 

sememes contained in the text vector, w  is coefficient of 

wP
. 

E. Text Similarity Calculation 

By formula (2) and (5), we can gain the text similarity 
whose derivation process is expressed as follows: 
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where i jPP
 is the inner-products of the two sememe 

vectors. 

IV. SYSTEM VERIFICATION 

To test the treatment efficiency of net public opinion 
system after the comparison of text semantic similarity, in 
this paper the classified text uses the Chinese classification 
text corpus provided by sogou lab. According to 
classification method of the targets of public opinion topic, 
the public opinion topic has been carried on a detailed 
classification. Finally we determine 14 categories. Here, 
different texts about six kinds of topics such as the natural 
disasters, agriculture, public health, medical, social public 
relations security and harmonious society are choosen to 
correspond to the collection from 1 to 6, respectively. Each 
type of topic choose 150 texts as the experimental test data, 
and the 50 texts among them are choosen for training text, 
the rest of them are choosen for text clustering to make a text 
clustering comparison test. Finally, the calculation F-
measurement method is adopted to test the effect of the new 
algorithm, VSM and GVSM. F-measurement is the balance 
index which makes a fusion of precision ratio and recall rate. 

Assume that in
 is the text number of category i, jn

 is the 

text number of cluster j, ijn
 is the text number that the 

cluster j attached to the category i, then the precision ratio 
( , )P i j , the recall ration ( , )r i j  and F-measurements 
( , )F i j  are defined respectively[9], that's, 

( , ) ij

j

n
P i j

n


                    (9) 
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         (11) 
For the determination of experimental parameters, it 
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refers to the set values of parameters in the semantic 
similarity test of Lifeng and Jiangmin, respectively, and it 
adjusts according to the effect of experiment results. 

In the last, the experiment parameter values is 

determined as 1 0.5  , 2 0.2  , 3 0.15 
, 

4 0.12  . The method of K-means cluster is adopted to 
make a test and the results are shown as figure 1, 2, 3. 

 

 

Figure 1 Comparison Figure of Accurate Rate 

  

Figure 2 Comparison Figure of Recall Rate  

 

Figure 3 Comparison Figure of F-measurement 

Based on the contrast of the recall ration and accuracy of 
three algorithms and F-measurements, it shows that the 
effect of new algorithm in the text set 3, 4, 5, 6 on effect is 
superior to VSM and GVSM, but it is nearly the same effect 
in the text sets 1 and 2. Through the further analysis, it can 
be found that text set 1 is corresponding to a natural disaster, 
and text set 2 is corresponding to agriculture, rural areas and 
farmers. In both of  is the two kinds of the theme text set 
they contain the words with obvious characteristics. For 
example, FDD, earthquakes and modern agriculture, most 
texts associated with natural disasters or rural contain the 
high frequency words. In such a case, the method of VSM or 
GVSM is relatively appropriate. The text set 3 is 
corresponding to public health and the text set 4 is 
corresponding to the medical. The content of the text is large 

wide range and the words with obvious characteristics is less, 
in the situation the effect when it adopts new algorithm is 
more obvious. And theme of the text set 5 is corresponding 
to the social public security, text set 6 is corresponding to a 
harmonious society, the effect of the new algorithm is similar 
to GVSM, but it is superior to VSM. These two types of 
theme texts although has some a certain common key words 
in the text, they are not as clear as text set 1 and 2. Through 
the above analysis, we can see that the new algorithm based 
on the sememe vector space of HowNet has a better effect on 
semantics similarity calculation than GVSM and VSM, but 
on the text sets with obvious feature, the effect is nearly 
similar to GVSM and VSM and does not have a clear 
advantage. 

Based on the test result analysis, the analysis 
performance of network public opinion information analysis 
system after text semantic similarity comparison gets a larger 
increase. 

V. CONCLUSION 

In this paper, the text similarity calculation method 
based on the text of sememe space has a wide range in the 
text content. And it has a good effect under the situation that 
the words with obvious feature item is less. Through the text 
clustering contrast experiment, the method can well solve the 
problem of semantic shift in public opinion analysis and 
make the effect of network public opinion analysis have a 
greatly improved. However, while the number of text has 
increased dramatically, for how to ensure the efficiency of 
text similarity calculation, it still need further verification 
and research. 
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