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Abstract— Sentiment Analysis is an interesting research area. 

It useful for analyze the user comments with the help of natural 
language processing. While consider a huge data and improper 
data, the sentiment classification with better accuracy is a very big 
challenge in sentiment analysis. The social media records relevant 
to Sentiment analysis is a difficult one to identify with a people’s 

situation, thoughts, and view in the direction of a certain event, 
which has a number of applications such as election guess and 
product assessment. This paper focuses on the basic idea of 
optimal binary search Tree Technique to find the optimal solution 
(aspect) from a sentence among the several aspects; specifically, 
we perform the classification process appropriate to various 
features, which is used to identify the best one aspect among the 
several aspect terms in a sentence. In the proposed system, We 
have introduced optimal binary search Tree aspect level sentiment 
analysis technique. Through this we are getting best and efficient 
aspect level solution compare to General Tree. The main novelty 
of the paper is analyzing how aspect sentiment extracted from 
each word in a sentence through Dictionary based approach with 
help of the syntactic Patterns. It provides a well understanding of 
the appropriate role of every words to obtain optimal Aspect in an 
efficiency way. 

 
Keywords: Sentiment classification, Aspect level Sentiment 

Analysis, Supervised Technique, Optimal Binary Search Tree 
Technique. 

I. INTRODUCTION 

Sentiment classification acts as an important task in daily 
life, in political aspect, commodity production, and 
commercial activities. In Sentiment analysis, identify a result 
for the accurate and timely classification of emotion is a very 
tough task.  

 Generally, a human facing different kinds of feelings or 
emotions such as happy, sad, fear, anger, etc in their daily 
life. This will depend on human situations in a particular 
period. In terms of computers, these feelings or emotions are 
called as sentiments. The sentiments are extracted from 
customer feedback about a particular entity are called as 
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sentiment detection or emotion detection. Then classify those 
sentiments belongs to what category such as best, average or 
worst case is referred as sentiment classification. Sentiment 
Classification is used to classifying the text in accordance 
with sentimental information associated with the text. The 
proposed paper discussed about a sentiment analysis along 
with aspect category. It is the process of classifying sentiment  
polarity with respect to a collection of aspects in a sentence. 
The difficult task of Aspect Based Sentiment Analysis is how 
to effectively retrieve the particular aspects from the whole 
sentence. The aspect scenario can be composed of different 
tasks such as Extraction of aspect from the sentence and 
classify those aspects sentiment classification (Liu, 2012). 

1.1 Aspect Extraction 

The process of aspect extraction is to find aspects that have 
been evaluated. Consider the following sentence case.  

“The Lifetime of this phone Battery is very long”. 

 In above sentence, the aspect is Battery Lifetime and the 
phone represented as an object. There are many methods are 
there to extract the opinion. In which most important or 
leading method is a Sequential strategy because these are 
under the supervised techniques. By using this technique, we 
perform the training with the help of manually labeled data. 
That means in a corpus, one needs to manually annotate 
aspects and no - aspects. Generally, the target of the aspect 
extraction is to extract the topic from a sentence. The below 
figure represents the flow how the aspect is extracted from 
the sentence and achieve optimal aspect. 

 
Fig.1 Aspect extraction flow Diagram 
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1.2 Aspect Sentiment Analysis 

The task of Aspect sentiment analysis is to find out 
whether the opinions on different aspects belong to several 
cases like best, worst, or average. To determine these tasks 
we need classification approaches. This approach can have 
two categories like supervised learning and lexicon-based  
approach. In a Supervised learning case, we need a two set of 
documents one for training set and another for a test set to 
perform the classification process. In a Lexicon-based 
technique, classification process is carried out by making the 
difference between the features of a given text against 
sentiment lexicons whose values are priorly determined. 
Sentiment lexicon having list of words and expressions used 
to express the user opinions. It does not need training data 
priorly in order to classify the data. The main problem for 
learning methods is to finding the scope of every sentiment 
expression, whether the sentence may holding the aspect or 
not. While doing the classification process, a set of aspect 
dependent features are generated through dependency parser 
for predicting accuracy. In a lexicon-based approach, 
sentiment phrases as the focused resource. This method 
(Ding et al., 2008) has following steps to allot a polarity to an 
aspect: Notify the sentiment words and phrases, apply 
sentiment shifters, aggregate opinions using an aggregation 
function (e.g. Hu and Liu (2004)). 

Example: The food is tasty, cost is normal but the 
environment is not good. 

In the above sentence, there are three aspects such as food, 
cost and environment. Food related positive aspect, Cost 
related to neutral and environment related to negative aspect 
respectively. An Aspect term is usually referred an entity. 

 
Fig. 2.  Sentiment Dependencies Between    Multiple 

Aspects in a one sentence. 

1.3 Examples: Analyzing Positive And Negative Aspect 
Level Sentiment Analysis 

Example 1: This saree is expensive one but not that much 
attractive. This sentence belongs to negative opinion because 
of high cost and not that much look. Here, Cost and attractive 
is belongs to aspect category.  

Example 2: Mary not gives that much attention to the 
movie because of noisy environment. This sentence belongs 
to neutral opinion. Where, the environement is an aspect. 

Example 3: I know she is a having good characteristics. 
This sentence belongs to positive opinion because of good 
characteristics. Here, character is an aspect. 

Example 4: I dislike all malpractice activities 
This sentence belongs to negative case. Here, malpractice 

is an aspect.  

II. RELATED WORK 

The article Hai HaDo [2], et al [2019] elucidated sentiment 
analysis specifically for aspect case and to provide better 

result of granularity, It concentrates on two things like 
retrieving extraction and perform classification of entity 
reviews related to objective-dependent tweets. In this article, 
they have proposed a comparative study of Deep learning 
approaches for aspect-oriented sentiment analysis to place 
various approaches in perspective.  They were preferred 
SemEval 2014-2016 Dataset and analyze the DNN model 
Performance in aspect category. 

 
The article Mikhaylov [3], et al [2019] elucidated 

aspect-based sentiment analysis using machine learning 
methods. This paper have discussed about an example 
method, dictionary-based approach, syntactic along with 
semantic analysis of natural language text to produce a 
plurality of syntactic-semantic structures representing the 
part of the natural language text and do the evaluation using 
one or more text characteristics produced by the 
syntactic-semantic analysis, use a classifier function to 
determine polarities associated with one or more aspect terms 
and generating a report.  

    The article Jean Maillard [5], et al [2019] elucidate a 
model related to  CKY chart parser, and analyze its 
downstream performance on a natural language inference 
task and a reverse dictionary process. Again, they explained 
how its performance can be extended with attention 
mechanism, which completely exploits the parse chart, by 
attending over all possible subspans of the sentence. They 
found that their approach is competitive against same models 
of comparable size and outperforms Tree-LSTMs that use 
trees produced by a parser. Finally, they have an another 
architecture based on a shift-reduce parser. They perform tree 
analysis   induced by both their models, to examine whether 
they are consistent with each other and across re- runs, and 
whether they resemble the trees produced by a standard 
parser. 

 The article SoujanyaPoria [4][18] et al [2019] elucidated a 
new pattern to concept oriented sentiment analysis that 
combines several process like linguistics, common-sense 
computing, and machine learning for producing the better 
accuracy related to predicting appropriate polarity. The 
feelings are carried out by a concept basis and identift the 
dependency relation of the input sentence. Specifically, those 
achieve a well understanding of the contextual role of each 
and every concept within the sentence. consequently, obtain a 
polarity detection engine that well  performs  statistical 
methods. 

 The article Pinlong Zhao [21], et al [2019] elucidated a 
sentiment classification model related to graph convolution 
networks that can effectively notify the sentiment 
dependencies between many aspects in a single sentence. 
This model introduced bidirectional attention mechanism 
along with position encoding to reproduce aspect specific 
representations between each aspect and its context words, 
then using GCN technique to extract the sentiment 
dependencies between different aspects in a sentence. Then 
they have to evaluate the system on the SemEval 2014 
datasets and produced the effective result. 
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The article Xiao Ma [19] et al [2019], elucidated a  model 
which can be divided in two steps: (1) the first one introduces 
position attention mechanism to model the explicit position 
context between the aspect and its context words with the aim 
of dealing with aspects an order and the second model  
denoted as how to model multi-aspects within one 
opinionated sentence all at once by applying position 
attention mechanism. The system empirically assess the 
proposed method on the SemEval 2014 datasets and hopeful 
experimental output turn out that the proposed approach 
obtained efficient performance  compared to some other 
attention-based methods. 

III. PROPOSED METHODOLOGY 

3.1 Supervised Techniques (Dictionary Based Approach) 

There are various supervised algorithms are available to 
extract the opinion from social medial websites. In our 
proposed methodology, we applied Dictionary based 
approach to extract the opinion words from the customer 
feedback as a sentence format. Then the aspects are identified 
from that sentence with help of syntactic patterns rules.  

3.2 Tree Based Sentiment analysis 

There are so many researches are doing their research on 
sentiment analysis including tree concept. Here we focused 
optimal binary search tree based aspect level sentiment 
analysis to obtain the optimal solution dynamically. 

Figure 2a shows the tree representation of a one sentence 
called as collection of words. 

Each node in the AST is an abstract component in a 
sentence. A node N with collection of Children nodes such as 
n1 , n2 ··· , nm  represents the constructing process of the 
component that denoted as R → c1 ··· cm. 

 
Fig.3 Tree Representation of a one      sentence 

3.3  Optimal Binary Search Tree 

Optimal binary search tree is a one kind of binary search 
Tree. While we construct a binary search tree, there are so 
many possibilities are available. Among the several 
possibilities, we have to find the optimum one for producing 
effective and efficiency searching solution. For this reason, 
we have introduced OBSTAS algorithm to find the optimal 
aspect from the sentence collected from the customer 
feedback relevant to restaurant data. 

Consider the following Aspect related to restaurant data. 
Aspect 1: Environment (W) 
Aspect 2: Food Quality (X) 
Aspect 3: Service (Y) 

Aspect 4: Cost (Z) 
The above stated are the different aspects. From these 

aspects, we have constructed binary search Tree. There are 
several possibilities are obtained and find the optimal one 
among them. 

Fig 4. Possibilities of binary search tree (Stated few 
here) 
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3.3.1 Formula for finding optimal solution  

1. Cost[Q,R] = lowest{Cost[Q, m-1] + Cost[m+1, j]} + 
Summation of Q to R probabilities. 

2. Cost [Q,Q] = probabilities of Q for 1<=Q<=n. 
3. Cost [Q, Q-1] = zero for 1<=Q<=n+1. 
BY applying the second formula, we have make entry for 

all the aspects value relevant to corresponding row and 
column (key) 

By applying third formula, we have an diagonal 
representation (value is 0). 

By applying first formula, we have to find the optimal 
solution. 

3.3.2 Optimal Binary Search Tree - Aspect sentiment 
Analysis Algorithm (OBSTAS Algorithm) 

OBSTAS(Aspect, p ,c) 
Input : Aspects to insert in BST, probability value for each 

keys, number of aspects. 
Assign the each aspect to different variable.  
Output: lowest cost to make optimal Binary search Tree to 

predict best aspect. 
Begin 
   Define cost matrix of size c x c 
   for Q:= 0 to c-1, do 
      cost [Q, Q] := p[Q] 
   done 
   for length :=  2 to c, do 
      for Q:= 0 to (c-length+1), do 
         R := Q + length – 1 
         cost[Q, R] := ∞ 
         for m in range Q to R, done 
            if m > Q, then 
               c1 := cost[Q, m-1] 
            else 
               c1 := 0 
            if m < R, then 
               c1 := c1 + cost[m+1, R] 
            c1 := c1 + sum of p from Q to R 
            if c1 < cost[Q, R], then 
               cost[Q, R] := c1 
         done 
      done 

   done 
   return cost[0, c-1] 
End 

IV. DATASET & EXPERIMENTAL RESULT   

We have taken restaurant data for the experimental 
purpose. The data’s are collected from kaggle websites 

related to restaurant dataset. From the customer feedback, we 
have to find the positive probability value for each aspect by 
taking all customer details. Then apply the optimal binary 
search tree algorithm for finding best aspect among the 
several possibilities of other aspects like Environment, Food 
Quality, Service, and Cost.   
Data Aspect Positiv

e 
Neutra
l 

Negativ
e 

Restauran
t 
 

Environmen
t 

2000 5000 3000 

Food 
Quality 

8000 1000 1000 
 

Service 5000 3000 2000 

Cost 7000 2000 1000 

Table 1: Root Table Construction 
 
 0 1 2 3 4 

1 0 1 2 2 2 
(Root) 

2  0 2 3 3 

3   0 3 4 

4    0 4 

5     0 

Result 

The Optimal Aspect of given positive Case is X.  
OBST Positive Aspect output Representation look like this 

according to the Table 1. 

 
Fig. 5 
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V. CONCLUSION  

In this proposed paper concentrated on various entities 
relevant to restaurant data by applying tree based sentiment 
analysis. The main motivation of this paper is to identify the 
optimal aspects in one sentence among the several aspects. 
The datasets are collected from the social media websites 
relevant to restaurant and then the Customer feedback 
collected. From the feedback, we have to extract the aspect 
using supervised technique. Then constructed the binary 
search Tree for the extracted aspect along with the positive 
probability value for each aspect. Among the several positive 
aspect, finally we  found the (minimum cost) optimal aspect 
by applying optimal binary search tree algorithm for 
improving searching efficiency. In future, we improve this 
work along with deep learning Techniques to obtain the 
better performance. 
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