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Abstract—Most of the exist Web search engines utilize matching 
the query keywords to pieces of information approach to identify 
of the data satisfying user’s request . These methods are not only 
inefficient, but also wasted a lot of user’s time to find a 
satisfactory results. In order to improve the problem above, we 
presented a different approach to identify user’s request that 
attracts more interest is called a ontology-based and implied 
sentiment search. Ontology is a tree structure which represent 
specifications of concepts and relations among them. Ontology 
play a central role in semantic web applications by providing a 
shared knowledge about the objects in real world. This paper 
proposes a method for determining semantic similarity between 
concepts and implied sentiment defined in ontology. Unlike 
method exist that use ontological definition of concepts for 
similarity assessment, the presented approach also focuses on the 
relations between concepts and their implied sentiment 
inclination. Our method is able to determine similarity not only 
at the definition level, but also is able to evaluate similarity of 
implied sentiment of information that are instances of concepts. 
In addition, the method allows for context-aware similarity 
assessment .Experimental comparison of our on-line text mining 
approach against other techniques known in the literature shows 
satisfying results. 
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I. INTRODUCTION 

With the fast growing of Web content and available data 
creates, internet users have an ever-increasing number of web 
sites to choose from, including e-commerce and content sites 
(e.g. news sites).How to provide better ways of finding data 
that is interesting and useful for a user becoming the focus of 
researcher.  

Ontologies are presented by T.R. Gruber  as the backbone 
of semantic web applications[1]. Once the semantic 
knowledge is represented by ontologies, querying the 
semantic data and semantic searching become efficient and 
accurate. Semantic indexing is seeking semantic data in 
Resource Description Framework (RDF) knowledge by a 
structured way and keyword queries. A similar approach [2,3] 
use very basic extraction methods in RDF triples, but complex  

semantics cannot be captured from the indices containing only 
subject predicate object triples as index terms. The Semantic 
Web relies heavily on formal ontologies for achieving 
knowledge management by capturing, sharing, and reusing 
knowledge within a specific domain[4]. An ontology-based 
approach has been proposed for a comprehensive meta-level 
modelling and retrieval in [5]. Creating a machine 
understandable ontology for a computer or software agent 
requires that the ontology structure be transformed into a 
language form such as the RDF[6]. 

Due to the different objectives for application, text implied 
sentiment analysis deals with at different levels of granularity, 
from document level to feature level. A text-level analysis 
which means the whole text expresses only one sentiment for 
one topic,such as[7], the derived overall polarity assessment is 
often not accurate. To solve this problem, a more thorough 
analysis at sentence level has been explored [8]. A feature-
level method is presented , the method determine the semantic 
polarity of a Chinese word based on its morpheme and its 
statistical association with strongly polarized words[9]. 
   In this paper, we presented a new approach integrated 
implied sentiment analysis and ontology-based method for 
recommendation more useful  information to user. The rest of 
the paper is organized as follows: section 2 is on-line text pre-
processing; section 3 is our recommended method; section 4 is 
experimental results; finally, we will conclusion our work and 
discuss some future work. 

II. ON-LINE TEXT PRE-PROCESSING  AND EVALUATION OF 
IMPLIED SENTIMENT METHOD 

It must take some pre-processing for Chinese on-line text, 
such as parsing, word segmentation and part of speech tagging, 
because the linguistic characteristic between Chinese and 
English are very different. HIT LTP [10] is used to do above 
tasks. An open-source Chinese dependency grammar parser, 
called Harbin Institute of Technology Information Retrieval 
Lab Language Technology Platform (HIT-IR LTP) is adopted 
to convert each sentence into a dependency tree.  

Currently, the vector space model(VSM) is the most used 
and the best text representation methods. The vector space 
model using specific weights to represent each text word 
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frequency.  In the text vector, the value of each axis represent 
the importance of each term in the text[11].  

For modelling extracted sentiment feature as a vector, the 
polarity evaluation of the sentiment feature is necessary. The 
polarity of a sentiment feature word mainly has two forms: 
prior polarity and modified polarity. Prior polarity is the 
general polarity of a sentiment feature word. Modified polarity 
is obtained from the modifier words to change intensity or 
reversed the polarity of the sentiment feature words. So, the 
method of modified polarity evaluation gets more accurate. 
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where 
icfp  is the frequency ic  appeared in the set of 

positive sentiment words; 
icfn  is the frequency ic  

appeared  in the set of negative sentiment words; pN  is the 
number of  positive sentiment words in sentiment dictionary; 

nN  is  the number of negative sentiment words in sentiment 

dictionary. As a result, if 
icscore  >0, ic  is positive; if 

icscore <0, ic is negative; if 
icscore =0 ， ic  is neutral. 

III. RECOMMENDED METHOD 

A. Ontology Design 
Ontology, the most popular definition is a specification of a 

conceptualization. Ontologies have been treated as a new form 
of knowledge representation for providing fundamentals of 
Semantic Web. The ultimate goal of the Semantic Web is 
driving the evolution of the current Web and automatic data 
discovery by enabling users to find, share, and combine 
information more easily. 

There are different kinds of ontologies, according to the 
degree of formality and expressivity of the language used to 
describe them. The most important aspect of ontology used for 
Semantic Web applications is to identify two ontology layers: 
the ontology definition layer and the ontology instance layer.  

The ontology definition layer represents real world entities , 
which is a framework for establishing a structure of ontology 
and for describing each concept(node) in it. There are two 
typical relations for constructing the trees  which provide the 
backbone to these ontologies. They are is-a and part-of  
relations. It is worth noticing that, the is-a relation is more 
precisely than part-of relation ,when we translated into 
subsumption ( ⊆ ) .Therefore is-a constitutes the basic 
backbone of the subsumption based hierarchical structure of a 

domain. Additionally, the ontology definition contains 
detailed descriptions of all concepts (nodes) of ontology. This 
is accomplished by assigning a set of different properties to 
concepts (nodes).  
   Ontology individuals can be built when the ontology 
definition is constructed. It means that the properties of the 
concepts(nodes) are initialized , datatype properties are filled 
out with specific values, and object properties are linked to 
individuals that are instances of other concepts. 
   Once we built up a big network of ontology, how to identify 
the relationship( ⊥⊆⊃ and,  ) between concepts(nodes) 
efficiently  becomes a challenge. In this paper, we adopted the  
algorithm of minimal mapping which presented by Vincenzo 
Maltese and Fausto Giunchiglia on 4th ontology matching 
workshop 2009[12]. They proposed the use of MinSMatch for 
the computation of the minimal mapping and showed that the 
algorithm is significantly faster w.r.t. state of the art sematic 
matching tool and reduces the problem of lack of background 
knowledge. 

B. Similarity  Algorithm based on Ontology and Sentiment 
Inclination 

First, we given a description of  proposed method for 
determining similarity between two concepts when all features 
of the concepts are extracted and corresponding sentiment 
score of concepts are calculated. Then, we used ontology 
minimal mapping model to obtain the relation between ic  and 

jc ,included( ⊥⊆⊃ and,  ). In such a case, the proposed 

similarity measure between two concepts ic  and jc as 
followings: 

1) When the obtained relation is ic ⊃ jc ,then it means 

jc is a subclass of ic , the similarity formula consist of two 
components.  

First component, ),(1 ji ccsim , represents similarity based 
on the features and sentiment score that are shared between 
two concepts; 

 Second component, ),(2 ji ccsim , is used to determine 
contributions to the overall similarity from features and 
sentiment score that are different for both concepts.  

For assessment of similarity, we need to define some 
quantities. Let )(id  represent a set of concepts that 

concept ic  is connected to in a given ontology. Also, )(ijd   is 

the set of common concepts that both ic and jc  are connected 
to.  

The first component 1sim  represents a contribution to the 

similarity between ic and jc  determined based on direct 

595ISBN 978-89-968650-4-9 July 1-3, 2015  ICACT2015



connections between ic  and jc , as well as common features 

shared between both concepts. Because of jc is a subclass of  

ic , some shared concepts kc  can be connected to ic  and 

jc with more than one relation. In such a case, ),( ki ccR  and 

),( kj ccR  represents sets of relations, and we look for the 

maximum similarity between relations connecting concepts ic  

and jc  to the shared concept kc . Thus, ),(1 ji ccsim  is as 
following  : 

 (4) 

where ),( ji ccR  is a number of direct connections between 

two concepts ic  and jc  ; while ),( ji rrRsim represents a 
function that evaluates similarity between relations. To better 
clarify Equation, if a concept kc is connected to ic and 

jc with the same relation then the contribution due to the 

concept kc is equal to one; while  ),( ji ccsentis  represent 
the implied sentiment similarity which calculated by sentiment 
formula which present in section B. 
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   We can draw out from the above formula, if there is a 
different implied sentiment between  ic  and jc , then 

1sim will be weakened, else 1sim is unchanged. 

   The second component  ),(2 ji ccsim  measures 
contributions to the similarity emerging from features that are 
unique to each concept ic and jc . It should be noted that 

)()(0 ijdiddi −=  and )()(0 ijdjdd j −=           
represent unique features of each concept ic and jc , 
respectively. 
The similarity is determined in the following way: for each 
unique feature zc  of the concept ic  with the relation 

),( zi ccR the most similar relation between jc  and yc  from 
0
jd is found. Next, the similarity between zc  and wc , where 

zc  is the concept connected to zc  with the most similar 

relation to ),( zi ccR  is determined. This similarity 

between zc  and wc  is calculated in a recursive fashion calling 

),( wz ccsim . The recursion is stopped when a pre-defined 
number of recursions is reached. Finally, both similarities are 
aggregated. The formula for ),(2 ji ccsim  is: 

 (6) 
Note,the component )},(max{ wz ccsim  determines the 

highest similarity between zc  and any concept in wc . 

Finally, the similarity between concepts ic  and jc  is 
defined as: 
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2) When the obtained relation is ic ⊆ jc ,then ic is a 

subclass of jc ,it means we found the superclass of ic . 

According to relation  between superclass and subclass , ic has 

more features than jc . When ic  is  a core of similarity, here 

we just calculated  1sim  as overall similarity. The formula as 
followings: 

n
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ji id
ccsim
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While n is the path distance  from jc to ic in ontology tree. 

3) When the obtained relation is ic ⊥ jc , it means ic  

and jc do not belong to the same ontology tree, then we will 

not calculated the similarity between ic  and jc . Through 
execution of minimal mapping algorithm for ontology in 
advance, it will reduce the unnecessary calculation greatly for 
our presented method.  

 

IV. EXPERIMENTAL RESULT 
We compare our scenario to existing methods in determing 

similarity between symbolic concepts. We selected structure 
and semantic similarity method in order to make the 
comparison fair and meaningful. Rada et al. method [13]: This 
method counts the number of nodes along the shortest path 
between two objects in a structure containing the objects. Wu 
and Palmer method [14]: it is a structure-based measure using 
depth of a concept c in the structure under the study.Tversky 
index [15]: a degree of similarity is determined based on the 
features of concepts. 
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Figure 1.  Comparison of similarity values with initial text for each method 

These three algorithms and our proposed algorithm are 
applied to different on-line text field, included blog、news、
email and bbs. From the figure 1. can concluded that our 
method always have the highest similarity values with initial 
text because our method not only considered ontology 
concepts, but also associated with implied sentiment. 

Two models of recommender system are commonly used: 
content-based filtering(CBF) and collaborative filtering 
(CF).We used pure CBF、pure CF and our proposed method 
to filter results which search 100 questions from google and 
baidu search engine, then recommended results to customer.  
The following table shows that our proposed method has a 
higher clicks ration than others.   

TABLE 1. THE NUMBER OF RECOMMENDED RESULTS WHICH ARE CLICKED 
BY CUSTOMER 

Recomme
ndation 
method  

No. of 
recommended 
results 

No. Of 
Clicks  

The 
Clicks 
ration 

Pure CBF 958 475 49.6% 
Pure CF 1100 465 42.3% 
Proposed 
method 

870 529 60.8% 

 

V. CONCLUSIONS 
This paper developed  a new based-on ontology and implied 

sentiment  similarity  method to implements a Chinese on-line 
document recommendation.  Because both implied sentiment 
factors and ontology structure are considered in our algorithm, 
the method gets a comprehensive assessment of similarity. 
Especially, we adopted different similarity formula according 
to different relation between concepts, it can reduce the 
execution time and improve the accuracy of algorithm.  

The future research work will focus on expansion of exist 
ontology collection for Chinese and improvement the 
adaptability of algorithm. 
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