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Abstract — Opinion mining also called as sentiment analysis, has enticed a great deal of attention recently due to 

many practical applications and challenging research problems. The important and challenging task in opinion mining 

is to mine opinion targets and opinion words from online reviews. The key component of mining opinion targets and 

opinion words is to detecting the relations among the targets and words. To extract opinion targets, opinion words and 

identifying the relations between them as an alignment process partially-supervised word alignment model (PSWAM) is 

used. Then,  a  graph-based  algorithm  is used to estimate the confidence of each candidate and the candidates with 

higher confidence will be extracted as the opinion targets or opinion words. This model captures opinion relations more 

precisely, especially for long span relations as compared   to previous methods based on the nearest-neighbor rules. 

When dealing with informal online texts, the word alignment model effectively solve the problem of  parsing  errors.  

Because of the usage of partial supervision the proposed model obtained better result as compared to unsupervised 

alignment model. To decrease the probability of error generation graph-based co- ranking algorithm is used when 

estimating candidate confidence. Sentiment analysis is used to get positive negative and neutral reviews. The 

manufactures can get the feedback from product reviews to improve the quality of their products in a timely fashion. 

 

Keywords—Opinion Mining, Opinion Target Extraction, Opinion Words Extraction. 
 

I. INTRODUCTION 

Data mining is defined as the process of extracting information from large sets of data. Text mining is one 

application of data mining. Text mining is the process of deriving high- quality information from text. To get 

valuable structured information, text data mining can be search carefully as well as systematically through a text 

document or resource. There are mainly two categories of textual information one is facts and another is opinions. 

Facts are nothing but the objective statements about entities and events in the world. Opinions   are nothing but the 

subjective statements. People’s sentiments or perceptions about the entities and events are reflects from subjective 

statements. Opinion mining is a type of natural language processing. Tracking the mood of the public about    a 

particular product is the opinion mining. Opinion mining involves building a system to collect and categorize 

opinions about a product. 

Given a set of evaluative text documents D that contain opinions (or sentiments) about an object, opinion 

mining intent to extract attributes and components of the object that have been commented on in each document dϵD 

and to determine whether the comments are positive, negative or neutral. There are three basic components of an 

opinion. Such as first is opinion holder: is the person or organization which can holds the opinion about an object. 

Second one is object: on which an opinion is expressed and last one is opinion: a view, attitude, or appraisal on an 

object from an opinion holder [1]. 

Everyday a large number of product reviews are exploding on the Web. These opinion reviews are very useful 

and has attracted a lot of attentions from many researchers. Customers use these reviews and obtain initial appraisal 

about product information and direct control of their purchase actions. Con- currently, manufacturers can obtain 

immediate feedback and opportunities to improve the quality of their products in a timely fashion. 

To extract and analyze opinions from on-line reviews, it is disappointing to simply obtain the overall sentiment 

about   a product. Mostly customers expect to find fine-grained sentiments about an aspect or feature of a product 

that is reviewed. For example: “This phone has a colorful and big screen, but its LCD resolution is very 

disappointing.” 

The reviewer gives positive opinion about the phone’s screen and a negative opinion about screen’s resolution. 

Readers expect these things, not only the reviewer’s overall sentiment.  So to complete this goal, it is important to 

identify opinion target as well as opinion words.  

Opinion target is an object on which opinions are express  by the users. Opinion targets are usually nouns/noun 

phrases. There are two opinion targets in the above example such as “screen and “LCD resolution. In previous 
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methods from online product reviews an opinion target list is generated. As a result, opinion targets usually are 

product features or attributes so called as product feature extraction [2], [3]. The words that  are used to express 

user’s opinions are the Opinion words. There are three opinion words in the above example such as “colorful, 

“big” and disappointing.  

The main contribution of author is to detect opinion    relations among words. Based on monolingual word 

alignment model (WAM), author has proposed a method to mine opinion relations among words. Through the word 

alignment, an opinion target can find its corresponding modifier, for example in figure 1,  “colorful” and “big” are 

opinion words aligned with the target word “screen”. The WAM does not constrain indentifying modified relations 

as compared to previous nearest-neighbor rules [5], [6], [7] to a limited window; so more complex relations can be 

capture, such as long-span modified relations. 

 

 

 

 

 

 

 

 

 

 

 

Figure1: Mining opinion relations between words using the word alignment model [1]. 

 

The WAM has does not need to parse informal texts as compared to syntactic patterns so WAM has more robust.  Also 

word co-occurrence frequencies and word positions are intuitive factors integrating by the WAM, into a unified model 

for indicating the opinion relations among words. More precise results are expecting on opinion relation identification. 

For opinion target extraction, the alignment model used in [8] has proved to be effective. But there is still no 

straightforward evidence to determine the WAM’s effectiveness for opinion word extraction. 

 

 
 

Figure2: Mining opinion relations between words using the word alignment  model. [1] 

 

The standard word alignment model is completely unsupervised. The results in alignment quality for word alignment 

model may be unsatisfactory. The alignment quality was improving by supervision [9]. But to manually label full 

alignments in sentences it is time consuming and also impractical. So to remove this problem author has exploited   a 

partially-supervised word alignment model (PSWAM). To obtain partial alignments, author resort to syntactic parsing.  

To determine all of the alignments in sentences a constrained EM algorithm based on hill-climbing is used. Here the 

model will be consistent with as much as possible links. In this way, some errors of WAMs will be corrected. For 

example, in figure 2, “kindly” and “courteous” are not correctly identified as modifiers for “foods” if the WAM is 

performed in a wholly unsupervised manner. However, it can fact that “courteous” should be aligned to “services” by 
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using some syntactic patterns.  By using the PSWAM, “kindly” and “courteous” are correctly linked to “services”. This 

model inherits the advantages of the word alignment model for opinion relation identification. To solve the problem of 

error propagation used graph co-ranking. Extracting opinion targets/ words is regarded as a co-ranking process. To model 

all opinion target/word candidates and the opinion relations among them, the Opinion Relation Graph is constructed. 

For opinion word extraction and opinion target extraction there are many methods are described in related work in 

section II. System architecture can be described in section III. Algorithm and mathematical model are in system analysis 

in section IV. 

 

II. REVIEW OF LITERATURE 

According to extraction aims, Opinion target and opinion word extraction are divided into two categories: sentence level 

extraction and corpus-level extraction. The task of opinion target/ word extraction is to identify the opinion target 

mentions or opinion expressions in sentences is comes under the sentence-level extraction. Thus, these tasks are usually 

regarded as sequence-labeling problems. Probably, to indicate opinion targets/words in sentences contextual words are 

selected as the features. To build the extractor classical sequence labeling models are used, such as CRFs [10] and HMM 

[11]. To perform opinion mining Jin and Huang [11] proposed a lexicalized HMM model . To extract opinion targets 

from reviews both [10] and [12] used CRFs. But these methods always need the labeled data to train the model. To 

facilitate cross domain extraction of opinion targets/words, author proposed a method [13] based on transfer learning. But 

this method also needed the labeled data from out-domains and the performance of extraction is heavily depended on the 

relevance between in-domain and out-domain.  

In corpus-level extraction, aimed to extract a list of opinion targets or generate a sentiment word lexicon from texts but 

cannot identify the opinion target/word mentions in sentences. Most previous approaches are based on unsupervised 

extraction framework. Detecting opinion relations and calculating opinion associations among words are the key 

component of this type of method. To indicate opinion associations Wang and Wang [6] adopted the co-occurrence 

frequency of opinion targets and opinion words. To identify opinion relations among words Hu and Liu [5] exploited 

nearest-neighbor rules . But not get the precise result for the detection of opinion relations among words. Better results 

are obtained in [14] in which syntax information was exploited to extract opinion targets, and designed some syntactic 

patterns to capture the opinion relations among words. To expand sentiment words and opinion targets iteratively double 

Propagation method [16] and [15] exploited syntactic relations among words. But in this method, the patterns based on 

the dependency parsing   tree opinion relations among words. To expand sentiment words and opinion targets iteratively 

double Propagation method [16] and [15] exploited syntactic relations among words. But in this method, the pattern 

based on the dependency parsing tree could not cover all opinion relations. This limitation can overcome by Zhang et al. 

[17]. The patterns used in [15], Zhang et al. further designed specific patterns to increase recall. HITS [18] algorithm is 

used to compute opinion target confidences to improve precision. Liu et al. [8] focused on  opinion target extraction 

which is based on the WAM.  They used  a  completely  unsupervised  WAM   to  capture  opinion relations in sentences. 

By using standard random walk frame- work opinion targets were extracted. Lius experimental results showed that the 

WAM was effective for extracting opinion targets. But on opinion word extraction they cannot give any evidence to 

demonstrate the effectiveness of the   WAM. 

The limitation of WAM method can be overcome by the method PSWAM. PSWAM can be describe in the section of 

system architecture. 

III. SYSTEM ARCHITECTURE / SYSTEM OVERVIEW   

 

Figure 3 shows that it first take the reviews of people from any source such face book, twitter, or any internet websites. 

Then it extracts these reviews as opinion words and opinion target. From opinion words and opinion target identify the 

relations between them.  After that calculate the estimation of confidence of each candidate.  Extract the candidate among 

them which have higher confidence. 

 
3.1 Word alignment model: 

Opinion relation identification is defined as a word alignment process. To carry out monolingual word alignment author 

used the word-based alignment model. Replicated the every sentence to achieve  a  parallel  corpus.  For the monolingual 

scenario a bilingual word alignment algorithm is used. Because of this scenario it align a noun/noun phase (potential 

opinion targets) with its modifiers (potential opinion words) in sentences.  

 The word alignment A is define as A = {(i, a i) | [1, n], ai ϵ [1, n]} There are several word alignment models for usage, 

such as IBM-1, IBM-2 and IBM-3 [19]. IBM-3 model have perform better than other models [8].   Thus,  

 

 

  𝑃𝑖𝑏𝑚 3 𝐴 𝑆  ∝   𝛱𝑖=1
𝑛  𝑛 𝜙𝑖 𝑤𝑖)𝛱𝑗 =1

𝑛  𝑡(𝑤𝑗 |𝑤𝑎𝑗 , 𝑑(𝑗|𝑎𝑗 , 𝑛)) 
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Figure 3:   System Architecture. 

 

 

 

 

 

𝑛 𝜙𝑖 𝑤𝑖)𝛱𝑗 =1
𝑛  𝑡(𝑤𝑗 |𝑤𝑎𝑗 , 𝑑(𝑗|𝑎𝑗 , 𝑛)) 

 

 

Figure 3: System Architecture. 

 

There are mainly three factors in above model such as 𝑡(𝑤𝑗 |𝑤𝑎𝑗 , 𝑑(𝑗|𝑎𝑗 , 𝑛)) and 𝑛 𝜙𝑖 𝑤𝑖).  To indicate the 

opinion relations among words these factors are   used. 

𝑡(𝑤𝑗 |𝑤𝑎𝑗 ) can give concurrence of information of two words in corpora. When word is frequently modifies a 

noun or noun phrase, then it will have a higher value of 𝑡(𝑤𝑗 |𝑤𝑎𝑗 ). For example, in reviews of cell phone, big often 

co-occurs with “phone’s size”; therefore, “big” has high association with “phone’s size”. 

𝑑(𝑗|𝑎𝑗 , 𝑛) is indicate the word position information. It describes the probability that a word a 

word in position    is aligned with a word in position j. 

𝑛 𝜙𝑖 𝑤𝑖)  describes the ability of a word for “one to many” relation, which means that a word can modify (or be 

modified by) several words. 𝝓  specifies the number of words that are aligned with wi. For   example, 

“Iphone4 has an amazing screen and software”. 

In this sentence, “amazing” is used to modify two words:    “screen and “software. Thus, 𝝓 equals to 2 for 

“amazing. To train the model EM-based algorithm is used by which obtained the optimal alignments in sentences. To 

carry out sums over all possible alignments EM-based algorithm is used. So it overcome the drawback of iterations. The 

IBM-1, IBM-2 and HMM are used sequentially trained as the initial alignments for the training of IBM-3. After that to 

find a local optimal alignment the hill-climbing algorithm is used.  

 

3.2 PSWAM 

The standard word alignment model is usually trained in a completely unsupervised manner. Precise alignment results 

may not obtained by WAM. So to improve alignment performance, perform a partial supervision on the statistic model and 

then used a partially-supervised alignment model. To integrate partial alignment links into the alignment process partially-

supervised alignment model is used. The partial alignment links are regarded as constraints for the trained alignment 

model. From the neighbor alignments optimal alignment are obtained. Then the neighbors of the current optimal alignment 

are searched. As far as new optimal alignment is found the algorithm does not end. In each step of hill-climbing algorithm, 

find the alignment, and update the current center alignment. 

 

 
3.3 Partially Supervised Candidate Extraction and Word Alignment 
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The coarser techniques, such as frequency statistics and phrase detection are adopted to detect the proper opinion 

targets/words.  Obtained a set of word pairs after getting the results obtained from alignment. Each pairs was composed of 

a noun/noun phrase which are nothing but the opinion target candidate and corresponding of its modified word i.e. opinion 

word candidate. After that calculate the alignment probabilities between a   potential opinion target wt and a potential 

opinion word wo. Then aligned probability obtained    P (wo|wt) by changing the alignment direction in the alignment process. 

After getting alignment probability, calculate the opinion association OA(wt|wo) between wt  and wo. 

3.4 Calculate Candidate Confidence 

 
Confidence of each candidate is estimated. After calculating the opinion association, extracted the candidates with 

higher confidence than  a  threshold.  The confidence of each candidate is estimated in  a  global process with graph  co-

ranking  rather  than  that of step by step the opinion targets/words are extracted which is drawback of bootstrapping 

strategy. The error propagation problem is solved. 

 

3.5 Opinion Target and Opinion Words 

 

In existing system, they co-extracts opinion targets and opinion words for quick understanding. In well form it extract. 

But user cannot get positive opinions and negative opinions from these opinion targets and opinion words. We proposed 

sentiment analysis to solve this problem from this co-extracting opinion targets and opinion words. It classifies each 

opinion words to positive, negative and neutral. Then provide opinion results to each opinion targets. 

A. Software Requirement Specification 

1) Hardware requirements 

• Processor Type : Pentium  IV 

• Speed : 2.4  GHZ 

• RAM : 256  MB 

• Hard disk : 20  GB 

2) Software requirements 

• Operating System : Windows  7 

• Programming Package : Net Beans IDE  7.3.1 

• Coding Language : JDK  1.7 

• Database : MySql 

  

IV. SYSTEM ANALYSIS 

4.1 Algorithm 

The optimal alignments from neighbor alignments are got. After that next search is started in the neighbors of 

the current optimal alignment. Greedy algorithm is used here. Until no new optimal alignment is found, algorithm 

does not end. In each step of greedy algorithm, find the alignment, and update the current center alignment. 

4.1.1 Hill-Climbing Algorithm 

 In hill-climbing algorithm S and M are the swap operator and move operator respectively. i and j are the links. a is the 

alignment. 𝑓𝑖  and 𝑓𝑗  are the arbitrary set of words. If m [i,j] are the set in which changes 𝑎𝑗 := i  i.e. arbitrary set word 𝑓𝑗  in 

source sentence to align to word fi in target sentence. nba is neighbor alignment set of current center alignment a as 

nb(a). 
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4.1.2 Algorithm for capturing Topical Relation 

For capturing     topical relation following algorithm is used. In the algorithm the topical relation is in between 𝑘1 and 𝑙1, is 

optimal alignments found by hill climbing algorithm, is the threshold value for consideration of topical relation. In the 

algorithm fk1,l1 is the arbitrary set of words.  Â  is partial alignment. n is the number of words. w represents the word.  
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4.2 Mathematical Model  
 

The mathematical model of the system consist of input(I), processing(P) and the output(O). I= Database of customer 

reviews.  

 

Processing= {P1, P11, P12, P2, P3, P4, P5} 

 

P1: Word alignment model 

n: words in sentence S={w1, w2, ..., wn} The word alignment A is defined as 

 

𝐴 =  𝑖, 𝑎𝑖  | 𝑖 𝜖  1, 𝑛 , 𝑎𝑖  𝜖 [1, 𝑛] 

 

𝐴∗ = 𝑎𝑟𝑔𝑚𝑎𝑥 𝑃 𝐴 𝑆  
 

 where  𝑖, 𝑎𝑖 : Noun/noun phrase at position i is aligned with its modifier at position ai. 

 

P11: IBM-3 model 

 

The IBM-3 is used to identify opinion   relations. 

  𝑃𝑖𝑏𝑚 3 𝐴 𝑆  ∝   𝛱𝑖=1
𝑛   𝑛 𝜙𝑖 𝑤𝑖)𝛱𝑗 =1

𝑛  𝑡(𝑤𝑗 |𝑤𝑎𝑗 , 𝑑(𝑗|𝑎𝑗 , 𝑛)) 

 

P12: Hill climbing algorithm is used to find a local optimal alignment. 

 

P2: PSWAM 

The partial alignment links are regarded as constraints for the trained alignment model. The partial alignment links  

 𝑖, 𝑎𝑖  | 𝑖 𝜖  1, 𝑛 , 𝑎𝑖  𝜖 [1, 𝑛] the optimal alignment A∗ is rewritten as 

𝐴∗ = 𝑎𝑟𝑔𝑚𝑎𝑥 𝑃 𝐴 𝑆, 𝐴  
 

P3: Partially Supervised candidate Extraction and word alignment 

Calculate the alignment probabilities between a potential opinion target wt and a potential opinion word wo are 

estimated using 

Count(wt,w) 

Count(wo)       

 

where P (wt|wo): Alignment probability between these two words. The alignment probability P (wo|wt) by changing the 

alignment direction in the alignment process. Calculate the opinion association OA(wt|wo) between wt  and wo  as: 

OA (wt, wo) = (α∗ P (wt|wo) + (1 − α)P (wo|wt))−1 

 

P4: Calculate candidate confidence 

Calculate confidence of each candidate. 

𝐶𝑡
𝑘+1 =  1 − 𝜇    𝑀𝑡𝑜 × 𝐶𝑜

𝑘 +  𝜇 ×  𝐼𝑡  

𝐶𝑡
𝑘+1 =  1 − 𝜇  𝑀𝑇

𝑡𝑜   × 𝐶𝑡
𝑘 +  𝜇 × 𝐼𝑜  

 

Where  𝐶𝑡
𝑘+1 :  Confidence  of  opinion  target  candidate and 𝐶𝑜

𝑘+1 : Confidence of opinion word candidate, in the 
k+ 1 iteration.  

𝐶𝑡
𝑘 : Confidence of opinion target candidate and   

𝐶𝑜
𝑘 :  Confidence   of   opinion   word   candidate,   in the k iteration.  

Mto: Records opinion associations among candidates. 

P (wt |wo) = 
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O: Output Sentiment analysis is used to classify each opinion words to positive, negative and neutral. 

 

V. RESULT AND ANALYSIS 

5.1 Dataset 

Text file is given as an input to system. In the text file contained the customer reviews dataset. Reviews are about 

the laptop. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4:   Customer reviews dataset 

 

Fig. 5 shows the calculation of opinion association among the words. 

 
Figure5: Opinion association among the  words 
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Fig. 6 shows the co-extraction of opinion targets and opinion words by using existing method nearest neighbor rule. This 

method does not extract exact opinion targets and opinion words. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             Figure 6:  Nearest neighbor rule 
 

Fig. 7 shows the topical relations among the   words. 

 
Figure 7: Topical Relations 
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Fig. 8 shows the positive, negative and neutral opinions about the customer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Positive, negative and neutral opinion 

 

Graph 9 shows the opinion words with respective their confidence. In this graph X-axis shows opinion words and 

Y-axis shows confidence of opinion words. 

 

Figure 9:   Co-extraction of opinion words and opinion targets 
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Graph 10 shows the comparison between nearest neighbor rule method and graph based method. In the graph, X-axis 

shows opinion targets of nearest neighbor rule method and graph based method and number of words extracted from these  

two methods is shown on Y-axis. 

 

Figure 10: Comparison between nearest neighbor rule method and graph based method 
 

VI. CONCLUSION 

A novel method word alignment model is used for co- extracting opinion targets and opinion words. To  mine    

opinion relations among the words, monolingual word alignment model(WAM) is used. Easily obtained a portions of the 

links of full alignment in the sentences by using PSWAM. To estimate the confidence of each candidate a graph co-

ranking algorithm is used. The items with higher ranks are extracted out. For co- extraction opinion targets and opinion 

words, topical relations are used. Algorithm is used for capturing topical relations. Also sentiment analysis is used. 

Because of this, user can     get positive, negative and neutral opinions. In the future we can use the more advance 

techniques for extraction of opinion words and opinion targets. 
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