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Abstract— A major concern when incorporating large sets of diverse n-gram features for sentiment 

classification is the presence of noisy, irrelevant, and redundant attributes. These concerns can often 

make it difficult to harness the augmented discriminatory potential of extended feature sets. We 

propose a rule-based multivariate text feature selection method called Feature Relation Network 

(FRN) that considers semantic information and also leverages the syntactic relationships between n-

gram features. FRN is intended to efficiently enable the inclusion of extended sets of heterogeneous n-

gram features for enhanced sentiment classification. Experiments were conducted on three online 

review test beds in comparison with methods used in prior sentiment classification research. FRN 

outperformed the comparison univariate, multivariate, and hybrid feature selection methods; it was 

able to select attributes resulting in significantly better classification accuracy irrespective of the 

feature subset sizes. Furthermore, by incorporating syntactic information about n-gram relations, FRN 

is able to select features in a more computationally efficient manner than many multivariate and 

hybrid techniques. 

 

I INTRODUCTION Internet is rich in 

directional text (i.e., text containing opinions 

and emotions). The web provides volumes  

of text-based data about consumer 

preferences, stored in online review 

websites, web forums, blogs, etc. Sentiment 

analysis has emerged as a method for mining 

opinions from such text archives. It uses 

machine learning methods combined with 

linguistic attributes/features in order to 

identify amongst other things, the sentiment 

features. 

 

 

 

 

RELATED WORK Opinion mining involves 

several important tasks, including sentiment 

polarity and intensity assignment . 

polarity (e.g., positive, negative, neutral) and 

intensity (e.g., low, medium, high) for a 

particular text. Important applications of text 

sentiment analysis include evaluating 

consumer perceptions shedding light on 

investor opinions, and assessing the quality of 

online reviews. Although it serves numerous 

functions, text sentiment analysis remains a 

challenging problem. It requires the   use   of   

large   quantities   of linguistic 
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whether the positive/negative sentiments are 

mild or strong. Given the two phrases “I don’t 

like you” and “I hate you,” both would be 

assigned a negative semantic orientation but 

the latter would be considered more intense. 

Effectively classifying sentiment polarities and 

intensities entails the use of classification 

methods applied to linguistic features. While 

several classification methods have been 

employed for opinion mining, Support Vector 

Machines (SVM) has outperformed various 

techniques including Naïve Bayes, Decision 

Trees, Winnow, etc. The most popular class of 

features used for opinion mining is n-grams. 

Larger n-gram feature sets require the use of 

feature selection methods to extract 

appropriate attribute subsets. Next, we discuss 

these two areas: n-gram features and feature 

selection techniques used for sentiment 

analysis. 

 N-Gram Features for Sentiment 

Analysis N-gram features can be classified 

into two categories: fixed and variable. 

Fixed n-grams are exact sequences occurring 

at either the character or token level. 

Variable n-grams are extraction patterns 

capable of representing more sophisticated 

linguistic phenomena. A plethora of fixed 

and variable n-grams have been used for 

opinion mining, including word, part-of- 

speech (POS), character, legomena, 

syntactic, and semantic n-grams. 

 
 Feature Selection   for  Sentiment 

Analysis  Prior  sentiment  classification 

studies have placed limited emphasis on 

feature selection techniques, despite their 

benefits. Feature selection can potentially 

improve classification accuracy, narrow in 

on a  key    feature  subset of  sentiment 

discriminators, and provide greater insight 

into important class attributes. There are two 

categories of feature selection methods, both 

of which have been used in prior sentiment 

analysis work: univariate and multivariate. 

Univariate    methods    consider   attributes 

individually. Examples include information 

gain, chi-squared, log  likelihood, and 

occurrence frequency. Although univariate 

methods are  computationally    efficient, 

evaluating individual attributes can also be 

disadvantageous since important attribute 

interactions are not considered. It is also 

easier  to   interpret   the   contribution  of 

individual    attributes   using   univariate 

methods. 

Multivariate methods consider attribute 

groups or subsets. These techniques 

sometimes use a wrapper model for attribute 

selection, where the accuracy of a target 

classifier is used as an evaluation metric for 

the predictive power of a particular feature 
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subset. Examples include decision tree 

models, recursive feature elimination, and 

genetic algorithms. By performing group 

level evaluation, multivariate methods 

consider attribute interactions. 

 

 

3. Proposed System We propose the use of 

a rich set of n-gram features, coupled with 

the Feature Relation Network (FRN) for 

enhanced sentiment intensity and polarity 

classification performance. The proposed 

FRN feature selection method will be 

compared against various univariate, 

multivariate, and hybrid selection techniques 

used in prior research, including log 

likelihood ratio, information gain, chi 

squared, recursive feature elimination, 

decision tree models, and genetic 

algorithms. The extended feature set and 

FRN method are discussed in the remainder 

of this section. 

 Extended N-Gram Feature Set We 

incorporate a rich set of n-gram features, 

comprised of all the categories discussed in 

the literature review. The feature set is 

shown in Table 4. The syntactic n-grams 

were derived using the Sundance package 

[33, 34]. This tool extracts n-gram 

instantiations of predefined pattern 

templates. Sundance learns n-grams which 

have the greatest occurrence difference 

across user defined classes. For instance, the 

n-gram “endorsed <dobj>” is  generated 

from the pattern template “ActVP <dobj>”. 

The semantic n-grams were derived using 

WordNet, following an approach similar to 

that used by Kim and Hovy [19] and Mishne 

[23]. Words are clustered into semantic 

categories based on the number of common 

items in their synsets. New words are added 

to the cluster with the highest percentage of 

synonyms in common, provided the 

percentage is above a certain threshold. 

Otherwise the word is added to a new 

cluster. 3 

 
 Feature Relation Network (FRN) For 

text n-grams, the relationship between n- 

gram categories can facilitate enhanced 

feature selection by considering relevance 

and redundancy, two factors critical to large 

scale feature selection .We propose a rule- 

based multivariate text feature selection 

method that considers semantic information 

and also leverages the syntactic relationships 

between n-gram features in order to 

efficiently remove redundant and irrelevant 

ones. Comparing all features within a feature 

set directly with one another can be an 

arduous endeavor. However, if the 

relationship between features can be  

utilized, thereby comparing only some 

logical subset of attributes, than the feature 
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selection process can be made more 

efficient. Given large quantities of 

heterogeneous n-gram features, the FRN 

utilizes two important n-gram relations: 

subsumption and parallel relations. These 

two relations enable intelligent comparison 

between features in a manner that facilitates 

enhanced removal of redundant and/or 

irrelevant n-grams. 

4. Sentence Sentiment Classification:The 

task is to determine a document expresses 

a positive or negative opinion. The task is 

also known as document-level sentiment 

classification. The existing research 

assumes that the document is known to  

be opinionated. 

 Sentiment and Subjectivity 

Classification: 

This is the area that has been 

researched the most in academia. It treats 

Author profiling as a text classification 

problem. Two sub-topics are: (1) classifying 

an opinionated document as expressing a 

positive or negative opinion, and (2) 

classifying a sentence or a clause of the 

sentence as subjective or objective, and for a 

subjective sentence of clause classifying it 

as expressing a positive, negative or neutral 

opinion. 

 Supervised Method: 

As the two class labels are pre- 

defined (positive or negative), Sentiment 

classification can obviously be formulated as 

a supervised learning problem. Training and 

testing data used in existing research. 

Existing supervised learning methods can be 

readily applied to sentiment classification, 

e.g., naive Bayesian, and support vector 

machines (SVM), etc. 

 Determining polarity: 

Once opinionated text is identified or when a 

text is assumed to be fully opinionated to 

begin with, the second primary challenge of 

Author profiling is the identification of an 

opinion’s polarity. Polarity describes the 

nature of the sentiment, e.g., on a coarse 

level, whether it is negative or positive. 

More fine grained diff erentiations are easily 

imaginable. The two main issues arising 

when simple binary distinctions are applied 

are, for one, the inability to include any 

notion of strength of opinion within one 

orientation, and secondly, the incapacity of 

covering potential middle ground when an 

opinion is presented, but a clear leaning to 

the positive or negative cannot be 

determined. 

5. VALIDATION The validation can be 

used for calculating the performance of a 

project. The comparisons are used in the 

validations. 
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 Relation of Correlation in FRN 

Algorithm. 

This algorithm learns how probable 

each feature (e.g. n-gram) is for each given 

category (e.g. positive, negative, or neutral) 

and assigns the most probable category to 

the input document or sentence, depending 

on which level (document or sentence) the 

sentiment classification is done. A  

dictionary is built at a training stage by 

counting and normalizing the co- 

occurrences of one n-gram and a category. 

Example 1: 

Where each column is a category and each 

row represents one n-gram. For example the 

n-gram is more probable to be classified into 

“positive” category (relevance(good, positive) = 

0.8) than into “negative” category 

(relevance(worst, positive) = 0.05). But the n- 

gram is more probable to get the category 

“negative” (relevance(worst, negative) = 0.7) 

than “positive” (relevance(worst, positive)) = 

0.1) etc. 

CatogoryProbability(category,sentence)= 

 �∈ �−�������� �������(�, 

��������)---- (eq-4) 
 

n-gram Positive Negative Neutral 

Good 0.8 0.05 0.15 

Worst 0.2 0.7 0.1 

Average 0.3 0.2 0.5 

 
 

The Comparisons depending on n-grams. 

 Confusion Matrix For Calculating 

Precision And Recall In N-Grams. 

Precision and recall are two other 

classifier performance measures. The former 

is a measure of exactness while the latter is a 

measure of completeness of classification on 

the positive class (the class that the user is 

interested in). In opinion retrieval precision 

takes into consideration all the retrieved 

documents. 

The first 15 reviews runs were realized in 

order to define how each part of speech in 

the classification performance. In every 

configuration run each POS, namely 

adjectives, nouns, verbs, adverbs, and all 

their combinations were considered. 

Sentimental classification results in metrics 

of precision, recall, and F1 evaluated using 

the Net-clipping dataset for all 10 POS 

combinations. 

 Calculating the size in Preprocessing 
 

Two parameters determine the size of the 

interval sample size, percentage and the 

dataset size. Thus, the larger the sample size 

is (number of sentences), the better it 

reflects the behavior of a full dataset, the 

larger the sample size, the smaller will be 

the small size interval. 

 

 

 

 

 

 

Dataset 

Name 

Number of 

Sentences 

Sample size 

Movie 
Review1 

105 62 
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Estimation the Size in Preprocessing 

using n-Grams. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Movie 
Review 2 

320 68 

Movie 

Review 3 

600 76 

 

Text Format (or) 

web pages 

 

Sentence 

Sentence 

 

POS Tagger 

Adjectives Verbs Nouns 

Adjective 

Sentiment 

Classifier 

 

 

Verb 

Sentiment 

Classifier 

 

Noun 

Sentiment 

Classifier 

 

Sentence: 
Sentiment Sentiment Sentiment 

Sentence Sentiment Classifier 

Opinion Region + Polarity 
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