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Abstract: Sentiment analysis commencing Twitter subsist most concerning all exciting explore field 

in recent times. Sentiment analyses combine NLP (natural language processing) technique by all data 

mining approach used for structure similar system. The Present research, these introduce one 

competent classification designed for tweet sentiment mining. Enhanced PESOFSA methods build 

one machine learning method as detect positives also negatives tweet. That proposes in possible 

explanation whichever improve all stage about accurateness by excellent point in time efficient. In 

particular, this develops a different aspect grouping methods that utilize every emotion lexicon also 

extracted tweets unigrams connected with great information gain. A propose method be able to exist 

use being measure users’ sentiment taken away our tweet that act especially functional during various 

application such as thing advertising, political polarization recognition with product review. 
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1. INTRODUCTION 

Twitter individuals maintain transmission tweet as well as practice further clients’ tweet in 

utilizes different stages also gadgets. Tweet in addition to answers toward tweet preserve exist send 

through group content, workspace consumer or else with account on every Twitter.com site. Tweet, 

that is able to secure hyperlink, be restricted near hundred and forty 140 lettering, in light of all 

necessities about Twitter's Short Message Service (SMS) movement framework [1]. Since tweet 

container is conveyed through devotees progressively, they could seem like texts to fledgling clients. 
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They are extremely durable; we persist accessible along with the public. Everyone knows how to look 

through tweet about Twitter, in case before not we are parts. 

Alongside all further developing foundation connected with advanced innovation toward 

make social media clients in Indonesia keeps on developing. The developing number of social media 

clients basically can influence individual practices in collaborating and communicating locally. In 

fundamental Bureau of Statistics (BPS) expressed to because greatly like seventy three percentages 

out of the public utilize web providers in the direction of acquire news broadcast also information’s. 

Present information along with in sequence is generally accessible on Microblog. Microblog be 

turning into a loaded records hotspot as opinion with audits, particularly happening film surveys. One 

among the mainly utilized Microblog into communicate every opinions about Twitter. To work on the 

presentation made from every classification utilizing a collection regarding aspect sets also feature 

selection techniques through apply we near eliminate aspect to be unimportant and unessential. 

Opinion or sentiments as of clients with, surprisingly, in overall population be normally 

established with a few Public Medias remarks. Most connected with the societal media to contain the 

particular opinions be tweet. Be that as it may, tweets have heaps made from tweets which are once in 

a while as information as well numerous control come opinion [2].  

The present opinions collection utilizes attitude investigation near figure away a portion made 

from every tweet remembered for all opinions. Contingent upon the twitter communication its, 

opinion very well may exist consider because a positives or a negatives tweet assuming to that 

communication contain an opinion by our message body, in any case, in view  as an unbiased one. 

This drove us to think about the sentiment examination framework as a classification issue. 

 In such an issue, this ought to investigate the information tweets assortments and characterize 

them regarding the current sentiments in every one. In addition, the mix of dissimilar classification 

(called an ensemble) stay utilized through creates a solitary classifier to profit starting all property 

about the singular classification. Present research, this apply a greater part casting a ballot ensemble a 

consolidate the choice of three basic classification. 

Besides, complex AI calculations like Support Vector Machine (SVM) ordinarily are tedious. 

The present a conspicuous disadvantage for processing countless tweets which are important to be 

utilized to determine dependable analytical outcomes. 

 

1.1 Feature selection 

Feature selection is a technique for separating the mainly predictable, non-excessive, and 

relevant features used in model development. As the number and variety of datasets continue to grow, 

it is critical to purposefully reduce their size. The fundamental goal of feature selection is to improve 

the performance of a predictive model while lowering the computation complexity of showing it [3]. 
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Figure 1. Feature selection Benefits 

The fundamental advantages of performing feature selection ahead of time, rather than letting 

the machine learning model sort out which features are generally significant, incorporate 

• less difficult models: basic models are not difficult to clarify - a model that is too mind boggling and 

unexplainable isn't significant 

• shorter preparation times: a more exact subset of features decreases how much time expected to 

prepare a model 

• Difference decrease: increment the accuracy of the evaluations that can be acquired for a given 

reenactment 

• stay away from the scourge of high dimensionality: correspondingly reviled peculiarities expresses 

that, as dimensionality and the quantity of features builds, the volume of room increments so quick 

that the accessible data becomes restricted - PCA feature selection might be utilized to lessen the 

dimensionality 

Feature selection procedure adds to expanding classification exactness. Feature selection 

systems lessen computation time, further develop forecast performance, and give a higher 

comprehension of the information in machine learning or pattern recognition applications [4]. 

Customary feature selection strategies, for example, Chi-square, dataset get, also share dataset, 

is compelling into decreasing all degree connected with the corpus however contain precision issues. 
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Moreover, the range of insignificant features prompts a non-polynomial hard (NP) issue, whatever 

likewise influences of proficiency a framework. Along these lines, to settle the range subject with 

upgrade classification effecting, the center have currently moved near study frameworks to be able to 

increase through give existing results. Keen algorithm has be productive at considering clever 

responses for complex issues while estimating all idea about classifications [5]. Algorithms, about 

instance, nature-enlivened algorithms (NIA), and hereditary algorithms, also reproduced toughening 

(SA), have been examined in proposed classifications explore. 

Feature selection attempts through observe a subgroup all features to facilitate are significant 

and important for the classification task. Thusly, feature selection works on the performance of the 

classification process in two ways: first, choosing a decent subset of the features, it decreases the 

element of the dataset and causes time expected to prepare a classifier to be diminished; second, the 

precision of classification is expanded by dispensing with non-significant features. 

Choosing a subset of the features is classified into significant classes like covering, channel, 

and crossover. In the covering approach, at first unique feature subsets are chosen and afterward the 

feature sets are assessed utilizing the chose classifier. In a channel based approach, the selection of 

features isn't dependent on any machine learning algorithm. In this, features are liked based on their 

mathematical weight. The half and half methodology is the association of the over two approaches. 

The channel strategy is additionally separated into two sections specifically the univariate and 

multivariate approaches. In the univariate channel strategy, features are assessed as for pertinence and 

in the multivariate methodology, the connection between's features is determined and excess features 

are kept away from [6].  

 

2. EXISTING METHODOLOGIES 

2.1. Sentiment Analysis in Airline Tweets Using Mutual Information for Feature Selection. 

Social media is a medium that numerous clients should be associated with different clients to lay out 

correspondence. Quite possibly the most generally utilized social medium as Twitter. Twitters contain 

opinion or else short communication known as tweets. Welcomed organization likewise requirements 

input as of clients toward discover our perspective on all mentioned services. Subsequently opinion 

examination be expected into gather the opinion classifications about organization. The present 

analysis utilizes a datasets starting an assortment all tweet regarding Unites States Airlines. The 

outcomes got prove to all preparation records made by feature chosen utilizing reciprocal information 

has improved. The SVM Linear Classification is the best precision in ordering tweets in this aircraft 

dataset. The utilization all features to tend to prepare data sets processing time quicker [7]. 

2.2. Sentiment-Specific Word Embedding Features.  Feature selection is a significant issue about 

method classification assignment. All the research, this fostered an ensemble of two Maximum 

Entropy classifiers used for Twitter sentiment investigation: first subjectivity and extremity 

classifications. Surface-structure, semantic, and sentiment features are all used in our ensemble. In 
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terms of the number of features, the classification intricacy of this ensemble of linear models is linear. 

This wants to the comprehensive rundown concerning removed feature through lessen the 

computation intricacy with no scarify all classifications accuracy [8]. 

2.3. Word clustering based on POS feature for efficient twitter sentiment analysis.  Social 

networking services on the Internet, a colossal measure of information is ceaselessly produced 

progressively. Accordingly, sentiment investigations of online audits and communication have turned 

into a famous do research problem [1]. Within the research, an original altered Chi Square-based 

feature bunching and TF-IDF plan is future used for the opinion investigation about the tweet 

messages. Alongside the grammatical form labeling, the separate capacity and reliance about all 

words with labeled preparation data file be considered during about bunching and weight processing. 

The multinomial Naïve Bayes model is additionally utilized toward deal with repetitive feature, also 

an impact of passionate words be raise used for augmenting the exactness. Broad investigations were 

led scheduled tweet 140 character, along with four agent feature weight plans be additionally tried to 

show the performances. Every exploratory outcomes show proposed plot reliably beats remain as 

accuracy, review, also F1-measures.In proposed plan will be tried utilizing different classifiers, for 

example, Support Vector Machine, DT (Decision Tree), and NN (Neural Network). 

2.4. QER (query expansion ranking) Sentiment investigation is concerning the classifications of 

opinion communicated into audit document. During this propose another feature selection strategy, 

called inquiry extension positioning, which depends on question development TF (term weightings) 

techniques beginning the area about information recovery. This contrast their proposal strategy and 

additional generally utilized feature selection techniques, include Chi-square, information gain, report 

recurrence distinction, also ideal symmetrical centroid, utilizing four classifiers: innocent Bayes 

multinomial, SVM(support vector machine), greatest entropy demonstrating, and decision trees. 

These tests it scheduled the film in addition to numerous sorts of item audits used for together Turkish 

and English dialects with the goal that this can show their performances for various areas, dialects, 

and classifiers. As feature selections, our tests show that our proposed QER technique assists with 

accomplishing the best performance among any remaining feature selection strategies. This observed 

that CHI2 and IG have practically similar performance for the Turkish audits and they will more often 

than not function admirably with more modest feature sizes contrasted and other feature selection 

strategies. DFD truly does sensibly well across all survey datasets, yet it will in general lean toward 

greater feature sizes. A ti affirms our instinct that sentiment-communicating words as a rule include 

low frequencies inside a report, yet generally high frequencies across various documents [9]. 

2.5. Cat swarm optimization-based long short-term memory neural network (CSO-LSTMNN). 

Opinion investigation has being critical during different frameworks, for example, sentiment with 

anticipating. Significant explore have be completed toward investigate opinion utilizing different ML 

methods. In any case, the high mistake rates in these investigations can lessen the whole framework's 

productivity. Information is gathered as of an enormous amount based on data files, accommodating 
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into successful investigation about frameworks. Every commotion inside the records is wiped out 

utilizing and preprocesses data mining idea. Beginning the clean sentiments analysis information, 

successful feature be chosen utilizing an eager methodology that chooses ideal features processed by 

an ideal classification known feline multitude advancement base long short-term memory neural 

network (CSO-LSTMNN). In classification break down sentiments associated feature while indicate 

by feline conduct, limit mistake rates at the same time as looking at aspects. Exploratory outcomes 

exhibited to facilitate CSO-LSTMNN algorithms accomplished preferred presentation over any 

remaining Particle Swarm Optimization algorithm, and the classification method be accessed through 

satisfactory. 

 

3. PROPOSED METHODOLOGY 

Feature selection refers into all method concerning finding the relevant information beginning 

the extracted records for making the analysis to be accurately done. Contribution of feature selection 

technique towards structure an excellent method is critical used for various reasons. Only the main 

reason is to aspect collection imply a number of extents of cardinality decrease, toward require a 

reduction scheduled the numeral of attribute to preserve be consider as build model. Information 

available for building a classifier model usually contain additional in sequence then it be required 

toward make the models [10]. 

During a lot of existent context, Feature Selection is required appropriate near every great 

quantity all noises also ambiguous aspects. In addition, within all opinions classification difficulty, the 

most important steps are toward extorted with decide on further efficient feature in support the present 

kindly all tasks. As it's critical to acquire an optimal subset of relevant characteristics among 

irrelevant or redundant features data, feature selection is viewed as an optimization problem. The 

feature selection has been optimized using a variety of evolutionary algorithms, including genetic 

algorithms and swarm intelligence algorithms. 

An Enhanced penguin search optimization feature selection algorithm (EPESOFSA) has been 

developed to model an efficient feature selection approach. In this chapter, it concentrates on the 

process of efficient sentiment analysis that is proposed for extracting and categorizing the views. 

Feature selection is accomplished using EPESOFSA. Penguin search optimization is inspired 

by searching fish of penguins hunting behaviour. In the first stage, the penguin population is 

categorized into smaller groups which travel randomly towards the fish locations. When the amount 

of food is not enough for the whole group, the penguins move towards new locations for hunting 

sufficient food. Based on this concept, the penguins are mapped because feature with all group be 

mapped when aspect subgroups in this work. In main objective be to select all best feature subset 

which is proportional to the penguins with best food location. However, penguin search optimization 

does not utilize the exploration property and results in slow convergence rate. To overcome the 

limitations of penguin search optimization, EPESOFSA is developed by formulating a new solution 
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search equation and modifying the position update process. The execution is accomplished with the 

cancer and drugs tweet data and the results of the experiment are examined. 

In any classification application, the main step is to pre-estimate the best and ideal features. 

However, the best features can be identified only after applying them in the classifier but this process 

takes a longer time. Hence the feature selection problem is modelled as any conventional problem and 

is resolved using different approaches to find the best features. Many research works have employed 

ranking models for this purpose. Modelling the feature selection problem as an optimization problem 

and solving it with advanced optimization methods is a recent approach. In this work, the PESOFSA 

and Enhanced PESOFSA are utilized for feature selection. The penguin search optimization performs 

the selection using traditional penguin food search strategy. As the exploration property is not 

effectively performed, an Enhanced PESOFSA in introduced in this research. The Enhanced 

PESOFSA first uses another solution search condition to further develop the investigation idea. Then 

the features are ranked using information gain metric to reduce them and then the optimal feature 

subset is selected. The minimum and maximum error functions are used to formulate the fitness 

function [11]. 

Penguin search optimization has been inspired by the hunting behaviour of penguins for 

searching the fish in ice holes. The penguins have to swim deeper to harvest the fishes and hence the 

oxygen level is also necessarily monitored. In this hunting process, each penguin has to search food 

and share their locations with the whole group. Then all the locations are analysed and the location 

with high amount of food is chosen by the whole group to make a move to that location for hunting. 

Initially, the whole penguin society is divided into several categories of groups and each 

category moves towards the fish location randomly. If the food quantity is not sufficient, the group 

moves towards new locations. As the initial movement is based on random solutions, the penguin 

groups choose their own location for hunting. In this work, the penguins are chose as the aspect with 

all groups is considered as aspect subgroup. Hence the best aspect subsets are those penguins with the 

best possible food location. 

Here tweets are considered as penguins, ice holes are feature subsets and fish locations are 

solution space. First the population is randomly generated and the initial solution  can be 

formulated using 

 

Where  are lower and upper bounds of . This initial 

solution is based on the minimum and maximum limits of the search space. 

 Then the solution searching process is performed in an organized manner using he following 

equation 

 



J. Uma et al, International Journal of Computer Science and Mobile Computing, Vol.14 Issue.12, December- 2025, pg. 32-46 

© 2025, IJCSMC All Rights Reserved, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden               39 

 Where  for the previous overall greatest result and  is arbitrary numeral within 

collection of [-1, 1]. For the first iteration, the first solution is set as  and the successive iteration 

takes the previous best solution. Thus each penguin generates new solution also share the similar by 

its group. The adoption of a global best solution simplifies the search process while providing the 

most information. After the solutions are determined using the solution search equation, the penguins 

search and find the local best solutions and update their locations based on the PESOFSA update then 

the fitness function is computed using the minimum error of the classifier 

 

Where  is the fitness value of j  feature? Is the minimum error function and  

is the maximum error function of the classifier. The threshold value for error function is fixed as 0.57. 

The probability of the selecting a fitness value of  feature can be computed by 

 

Based on this probability, the features are selected for comparison. The comparison results in the 

shuffling of the groups of features except the group with minimum error. Then the global best 

solutions are needed to be computed and hence the information gain is computed for each group to 

reduce the features. It is computed using the equation 

 

 Wherever  be individual entropy and  is the average entropy. 

Entropy can be computed as  

 

Where is the partition class. Finally, the feature groups are ranked based on the information gain 

values and the best solution is found and update as global best using 

 

 Where is global best solution,  the previous iteration best solution and  

information gain rank value. The pseudo code of Enhanced PESOFSA is given as follows 

Enhanced Penguin Search Optimization Feature Selection Algorithm 

Step 1: Initialize  the process 

Step 2: Initialization  Population size, Oxygen reserve and Number of iteration 

Step 3: Generate random population of Feature solutions 

Step 4: Assign New solution search process 

Step 5: Estimate fitness for each solution set 

Step 6: Sort Population terms of Information Gain (IG) 

Step 7: Group Features and take random iteration steps 
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Step 8: New Local Search 

Step 9: Update Penguin Position and Oxygen reserves 

Step 10: Global Search 

Step 11: Redistribute probabilities of solution 

Step 12: Rank Solution Based on IG 

Step 13: Termination Condition met 

Step 14: If condition met Proceed Update Using new Equation 

Step 15: else go to Step 6 repeat the process till condition comes yes 

Step 16: Stop the process 

 

4. EXPERIMENTAL RESULT  

The performances of the proposed models are compared on the two data file data sizes. 

Accuracy, precision, recall, f-measure, and processing time are the performance metrics used. 

 

4.1 Accuracy  

In all cases, accuracy is defined as the number of correctly classified sentiments. Accuracy is able to 

calculate using the following formula: 

 

 

No of Data Greedy Algorithm  Genetic Algorithm Enhanced PESOFSA 

50 450 500 600 

100 480 520 650 

150 550 600 700 

200 520 560 680 

250 540 620 720 

300 600 590 750 

Table1 Compare table about Accuracy 

 

 Compare table 1 about accuracy values explain for various values of existing algorithms 

(Greedy Algorithm, Genetic Algorithm) and proposed Enhanced PESOFSA. While comparing the 

Existing algorithm (Greedy Algorithm, Genetic Algorithm) and proposed Enhanced PESOFSA 

provide the improved outcome, Enhanced PESOFSA values starts from 600 to 750. The proposed 

method provides the great results [12]. 
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Fig 2 Compare chart about Accuracy 

 

 Fig2 Show the compare chart of accuracy demonstrate the existing1, existing 2 (Greedy 

Algorithm, Genetic Algorithm) and proposed PESOFSA. Enhanced PESOFSA values starts from 600 

to 750. The proposed method provides the great results. 

 

4.2 Precision 

The precise value is computed based on relevant data for true positive and false positive 

predictions. The calculation of precision is given by 

Precision =  (13) 

No of Data Greedy Algorithm  Genetic Algorithm Enhanced PESOFSA 

50 88 92 99 

100 83 89 97 

150 85 87 94 

200 79 84 93 

250 72 76 89 

300 65 71 90 

Table 2 Compare table about Precision 

 

Table 2 of Precision value analyse for dissimilar respect connected with existing algorithms 

(Greedy Algorithm, Genetic Algorithm) and proposed Enhanced PESOFSA. While comparing the 

Existing algorithm (Greedy Algorithm, Genetic Algorithm) and proposed Enhanced PESOFSA, 

provide the improved outcome.  
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Figure 3 Compare the chart of Precision 

 

 Fig 3 show the similarity charts all Precision demonstrate about existing1, existing 2 

(Greedy Algorithm, Genetic Algorithm) and proposed PESOFS. The proposed PESOFSA value is 

improved then the existing algorithm, the proposed method provides the great results. 

 

4.3 Recall 

True positive prediction, false negative prediction, and recall value are all factors to consider. 

Calculated as follows: 

 

 

No of Data Greedy Algorithm  Genetic Algorithm Enhanced PESOFSA 

50 3.5 2.0 5.0 

100 4.0 1.8 5.5 

150 3.2 2.4 4.8 

200 3.8 2.1 4.5 

250 4.2 2.3 5.2 

300 4.5 2.5 5.8 

Table 3 Compare table of Recall 

 

 Table3: A recall value analyzes the various value all existing methods (Greedy Algorithm, 

Genetic Algorithm) and proposed Enhanced PESOFSA. While comparing the Existing algorithm 
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(Greedy Algorithm, Genetic Algorithm) and proposed Enhanced PESOFSA, provide the improved 

outcome. The proposed method provides the great results. 
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Figure 4 Compare chart about  Recall 

 

 Fig 4 show the compare chart made from Recall demonstrate the existing1, existing 2 (Greedy 

Algorithm, Genetic Algorithm) and proposed PESOFSA. X axis indicate all number of data and y axis 

denote about routing Recall. The proposed PESOFSA value is improved then every existing algorithm. 

Proposed Enhanced PESOFSA values starts from 4.8 to 5.8. The proposed method provides the great 

results. 

 

4.4 F-measure 

It’s a compute all opinion mining testing accuracies as well as be defines in the process of all weight 

harmonic mean all precision & recall. It is given by 

 

 

No of Data Greedy Algorithm  Genetic Algorithm Enhanced PESOFSA 

50 0.65 0.84 0.97 

100 0.61 0.78 0.93 

150 0.57 0.73 0.86 

200 0.60 0.77 0.84 

250 0.55 0.69 0.78 

300 0.58 0.61 0.75 

Table 4 Comparisons table about F-measure 
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 Table 4 of F-measures Value explains every dissimilar value for presented algorithms 

(Greedy Algorithm, Genetic Algorithm) and proposed Enhanced PESOFSA. While comparing the 

Existing algorithm (Greedy Algorithm, Genetic Algorithm) and proposed Enhanced PESOFSA, 

provide an improved result. The presented algorithms standards begin as of 0.55 to 0.65, 0.61 near 

0.84 as well as proposed Enhanced PESOFSA values starts from 0.75 to 0.97. In proposed method 

provides the great results [13]. 
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Fig 5 Compare charts of about Measure 

 

 Fig 5 show all compare charts in F-measure demonstrate the existing1, existing 2 (Greedy 

Algorithm, Genetic Algorithm) and proposed PESOFSA. X axis represent all number of data and y 

axis denote all routing F-measure score. The proposed PESOFSA values are better than the existing 

algorithm. The existing algorithm values start from 0.55 to 0.65, 0.61 to 0.84 and proposed Enhanced 

PESOFSA value start beginning .75 near .97. In proposed method provides the great results. 

 

4.5 Processing Time 

 Processing Time is complete time in use by every proposed algorithm to provide opinion 

mining results. The time for processing varies with the size of data evaluated and hence the time for 

large size tweet files increases. 

No of Data Greedy Algorithm  Genetic Algorithm Enhanced PESOFSA 

50 1.3 2.6 0.2 

100 1.8 3.5 0.4 

150 2.4 4.1 0.9 

200 3.6 4.6 1.3 
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250 3.5 5.1 1.7 

300 3.2 4.3 1.9 

Table 5 Compare table all processing time 

 

The Compare tables 5 all processing time value explain every differential value for existing 

method (Greedy Algorithm, Genetic Algorithm) and proposed Enhanced PESOFSA. While 

comparing the Existing algorithm (Greedy Algorithm, Genetic Algorithm) and proposed Enhanced 

PESOFSA, provide an improved outcome. The existing algorithms value begins since 1.3 to 3.6, 2.6to 

5.1 and proposed Enhanced PESOFSA values start from 0.2 to 1.9. The proposed method provides the 

great results [14]. 
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Fig 6 Comparisons diagram all processing time 

 

 This Fig 6 show every compare diagram all processing time demonstrate all extant1 

and, extant 2 (Greedy Algorithm, Genetic Algorithm) and proposed PESOFSA. X alignment indicate 

all number about data also y axis denote every routing processing time score. The proposed 

PESOFSA value is improved then existing algorithms. The existing algorithms value begins as of 1.3 

near 3.6, 2.6to 5.1 and proposed Enhanced PESOFSA values start from 0.2 to 1.9. The proposed 

method provides the great results [15]. 

 

5. CONCLUSION  

 Those efforts identify all requests coming from efficient as well as expert method into 

perform tweets opinion scrutiny. In particular, those attend to all presentation issue during expressions 

about classifications accurateness also execute instant. With respect to work, this intends to lead more 

experiments by including more classifiers. The Enhanced PESOFSA was give better result. 
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Furthermore this plans to assess the consolidated classifiers. The proposed method improving the 

grouping performance of sentiment analysis as far as both accuracy and runtime.  
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