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Abstract- Last few years have delivered a huge boom in the field of research in Sentiment 
Analysis, totally on incredibly subjective textual content kinds like film s or products 
evaluations. This research work design a feature selection technique with Bagged 
Random Forest classification to predict the sentim ents of news articles. This work 
presents comparison among C4.5, random forest algorithm, bagged random forest 
algorithm and proposed algorithm  on the basis of various parameters. Results are 
evaluated on the basis of various parameters such as correctly classified instances, 
incorrectly classified instances, error comparison on basis of mean absolute error, root 
m ean squared error, relative absolute error, root relative squared error, average true 
positive rate, average false positive rate, recall and F-measure. These new results have 
proved   that the proposed technique is having better results than the previous one. 
Keywords – sentim ent analysis, bagged random forest, C4.5, random  forest, feature 
selection, news articles. 

I.  INTRODUCTION 
The large increase in the data and problem to sort and process is the using pressure behind 

Analysis of Data. Now in the era where everything is getting improving and developing, it is 
giving birth to a new community. One f the types of communities is Online Social networks. It 
becomes very common to produce semtiments, opinions regarding objects, entities and their 
respective attributes due to easy accessibility to famous communication structures. The volume of 
such facts created each day is huge [1]. With the help of these OSNs we calculate this data as part 
of our ordinary lives to understand our surrounding in a better way. 

 
 As a result of such increase in the network on the daily basis, we have started mending the 
choices with sure predefined notions generated by someone else with their critiques. It is very 
hard and exciting to observe that how these OSNs are changing at a fast rate. We have received 
appropriate predictions with the help of these investigations. As a result this area of Sentiment 
Analysis which is a part of text mining is emerging .Sentimental Analysis is a method to process 
the text to obtain reviews [1]. Sentiment analysis [2] is also known as opinion mining .By using 
scrutiny of text, Sentiment Analysis gains the useful data by recognizing the patterns.  

 
Random Forest algorithm is the improvement of the bagging. Random Forest Algorithm is 

very popular type in classification. Tree is slatted and numbers of samples are generated. The 
samples that are generated are further chosen for splitting. At every step, the error rate is 
generated and that is named as out of bag rate. Random forest improves the result of bagging. 

Bagging plays an important role in prediction .Different algorithms generate different values 
that help to predict the value. Bagging algorithm assembles all the values and then that value is 
used for the prediction process. Different algorithm has different variance value, mainly it is high. 



THINK INDIA JOURNAL 
ISSN:0971-1260 

Vol-22- Issue-12-Novem ber-2019 

 

P a g e  | 195 Copyright ⓒ 2019Authors 
 
 

This algorithm ‘Bagging’ helps to lower down the value of various algorithms. Data is trained 
and due to which decision tree respond to that particular trained data. It is not advised to change 
the values of the trained data because if the values are changed then the whole decision tree 
respond in different way and the result can be different. 

Bagging algorithm is used with decision trees and in this case, less focus is done on rest 
training data. Deep focus is on every tree and less pruning is done. These decision trees have min 
and max variance. 

 
II. BACKGROUND 

Balahur et al. [3] recognized three subtasks that should be tended to: meaning of the objective; 
detachment of the great and terrible news content from the great and awful feeling communicated 
on the objective; and examination of plainly checked supposition that is communicated expressly, 
not requiring elucidation or the utilization of world information. Besides, recognize three 
distinctive conceivable perspectives on daily paper articles – writer, peruser and content, which 
must be tended to diversely at the season of dissecting notion. Given these definitions, display 
chip away at mining suppositions about elements in English dialect news, in which (a) test the 
relative reasonableness of different slant lexicons and (b) endeavour to isolate positive or 
negative assessment from great or awful news. In the investigations depicted here, tried 
regardless of whether subject space characterizing vocabulary ought to be disregarded. Late years 
have acquired a noteworthy development the volume of research in assessment examination, for 
the most part on exceptionally subjective content composes (motion picture or item surveys). The 
fundamental contrast these writings have with news articles is that their objective is plainly 
characterized and one of a kind over the content.  

Kalyanaraman et al. [4] utilized Social media produced content on news articles to see its 
impact on stock costs. As of late Social Media has turned into an imperative stage for content 
sharing. Writers gathered dataset utilizing Bing API which gave us connects to news articles 
about a particular organization. Two diverse machine learning calculations were connected to the 
dataset and the precision of the two was thought about. With a specific end goal to test comes 
about writers appended a general estimation to each article in informational index which was 
contrasted with the anticipated slant by the calculation. Creators likewise contrasted the 
anticipated outcomes and the real change in the stock costs available. 

Joshi et al. [5] venture is tied in with taking non quantifiable information, for example, money 
related news articles about an organization and anticipating its future stock pattern with news 
slant order. One of the famous hypotheses of stock forecast is proficient market. As a result huge 
research is done in the area of forecast .It is very urgent to find how these news and stock patterns 
are interconnected because news are having huge affect on securities exchange. We consider 
three different groups which depict certain or negative. Perceptions demonstrate that RF and 
SVM generate good results in a wide area of testing. Guileless Bayes gives great outcome 
however not in comparison with the two others techniques. Investigations are led to assess 
different parts of the proposed display and empowering comes about are acquired in the majority 
of the trials. As we see the result we can observe that the precision of the forecast show is above 
80% and in examination with news irregular naming with half of exactness; the model has 
increase the accuracy   by 30%. 

Godbole et al. [6] exhibit a framework that doles out scores demonstrating positive or negative 
sentiment to each unmistakable element in the content corpus. Daily papers and websites express 
assessment of news substances (individuals, places, things) while giving an account of late 
occasions. This framework comprises of a feeling ID stage, which partners communicated 
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assessments with each pertinent substance, and an assumption conglomeration and scoring stage, 
which scores every element in respect to others in a similar class. At last, creators assess the 
criticalness of our scoring systems over substantial corpus of news and web journals. 

Khoo et al. [7] assesses a specific phonetic system called evaluation hypothesis for 
appropriation in manual and additionally programmed notion examination of news content. The 
examination hypothesis is connected to the investigation of an example of articles related to news 
writing about Iraq and financial arrangements of George W. Shrub and Mahmoud Ahmadinejad 
to survey utility and to differentiate challenges in embracing this structure. The examination has 
recognized future bearings for inquire about in robotized notion investigation and additionally 
estimation investigation of online news content. It has likewise shown how estimation 
investigation of news content can be completed. 

Schumaker et al. [8] researched the matching of a budgetary news article forecast framework, 
AZFinText, with supposition investigation methods. From correlation writers found that news 
articles of a subjective sort were less demanding to anticipate in both value bearing (59.0% 
versus 50.4% without slant) and through a basic exchanging motor (3.30% return versus 2.41% 
without assumption). Investigating conclusion further, writers found that news articles of a 
negative supposition were least demanding to anticipate in both value course (50.9% versus 
50.4% without assessment) and our straightforward exchanging motor (3.04% return versus 
2.41% without estimation). Examining the negative opinion further, we found that AZFinText 
was best ready to foresee cost diminishes in articles of a positive feeling (53.5%) and cost 
increments in articles of a negative or impartial notion (52.4% and 49.5% individually). 

Jinjian et al. [9] concentrated on the investigation of freely accessible news reports with the 
utilization of PCs to give counsel to brokers to stock exchanging. Writers created Java 
information  preparing code and make use of the Classifier to rapidly break down money related 
news articles Times and foresee estimation in the documents. Two methodologies were taken to 
create notions for preparing and testing. A manual approach was taken a stab at utilizing a human 
to peruse the articles and ordering the opinion, and the programmed approach utilizing market 
developments was utilized. These opinions could be utilized to anticipate the everyday showcase 
pattern of the Standard and Poor's 500 file or as contributions to a bigger exchanging framework. 

Doddi et al. [10] give a stage to serving uplifting news and make a positive situation. This is 
accomplished by finding the assumptions of the news articles and sifting through the negative 
articles. This would empower us to concentrate just on the uplifting news which will help spread 
energy around and would enable individuals to think emphatically. 

II. PROPOSED TECHNIQUE 
Attribute Selection Sym metric Uncertainty: Technique that can be used to calculate the 
difference between feature and target class is symmetric uncertainty .Symmetric uncertainty can 
be used to do the research related to health of functions. The feature which has higher price of SU 
receives higher importance. 
 

Symmetric uncertainty is expressed as: 

ܷܵ ( ,ܶ ܼ) =
2 ܶ)ܫܯ∗ ,ܼ)
)ܪ )ܶ +  (ܼ)ܪ

in which, H(T) is the entropy of a discrete arbitrary variable T. On the off chance that the sooner 
likelihood of every factor of T is p(t). Symmetric vulnerability, above equation keep on  or 3 
factors symmetrically, it makes up for shared statistics's predisposition in the direction of 
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additives having tremendous number of diverse esteems and standardizes internal range [0, 1]. 
An esteem 1 of SU (T, Z) display that records of the protest esteem emphatically display the 
values of other and the SU(T, Z) esteem 0 show the autonomy of T and Z. In this proposition, we 
additionally manipulate ceaseless factors by using standardized in valid discrete form. By 
utilising SU, that repay for the Information Gain's inclination towards developments with more 
esteems and standardize their traits inside the scope of [0, 1] wherein the esteem 1 communicate 
to the learning of both of the qualities in reality arrange the estimation of the another and esteem 
0 talk to that T and Z are autonomous. The fundamental favorable position of using symmetric 
vulnerability is that it treats more than one highlight symmetrically. 
C lassification: Applying precise mining frameworks to infer an incentive about set away 
information. Diverse mining methodologies are classification, clustering, statistical analysis, 
natural language processing and so on. In textual content analytics, for the most element order 
method is applied. Characterization is a regulated studying strategy that aides in relegating a class 
mark to an unclassified tuple as in keeping with an formally ordered occasion set. Data 
classifying and figuring out is ready to tag the statistics so it could be make swiftly and 
proficiently. 
Bagging: A Bagging classifier is an ensemble meta-estimator. Bagging fits equal base classifiers 
for every random subset of the unique dataset and then mixture man or woman predictions of 
every random subset both by way of vote casting and by means of averaging to shape a very last 
prediction. A meta-estimator basically can be utilized in a method for the reduction of variance of 
an estimator such as decision tree, by together with randomization into the technique after which 
creating an ensemble from it. If samples are drawn/created with substitution, then the approach 
used is called as Bagging.  
Assume that you are a affected person and you may need to have a analysis made contemplating 
your signs and symptoms. Rather than asking to only one expert, you can ask to several 
specialists. If any prognosis takes place more than any of the others, you may pick this because 
the last or high-quality prognosis. That is, the ultimate analysis is made via greater votes, in 
which each specialist receives an equivalent vote. Now replace each expert by a classifier, and 
you have the essential notion at the back of improvements. Intuitively, a more vote made through 
a big institution of predictions may be more dependable than a majority vote made by way of a 
small institution. 
Proposed Bagging Algorithm : In the calculation we have done we made 10 divisions od our 
dataset with certain range of tuples with the help of bagging.. And in a while for every bootstrap 
check data AdaBoost technique is utilized as a base classifier and returns the anticipated final 
results. Toward the end the last forecast is brought utilizing common of vote casting.  
Accuracy is achieved greater in case of an assessment with the unmarried classifier, than the 
training that is authentic. It may not be altogether more lousy and is all the greater excessive to 
the impact of noisy statistics. Joined version reduction the exchange of the single classifier 
displays the final results execution and precision increments. 
Algorithm: Improved Bagging Procedure 
Input: 
T is a set of training tuples; 
k, the number of models in the ensemble; 
a learning algorithm Random Forest  
Output: A classification model, Z∗. 

(1) for k = 1 to k do // create k models: 
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(2) generate bootstrap sample, Ti, by sampling T with replacement; 
(3) use Ti to derive a model, Zi; 
(4) end for 

To use the composite model on a tuple, V: 

(1) if classification then 
(2) suppose every of the k models classify V and return the majority vote; 
(3) if prediction then 
(4) suppose every of the k models estimate a value for V and calculates  the average 

predicted value; 
 
For a given D of d unique tuples. For cycle (I = 1, 2,..., ok), a preparation set, Di, of d tuples is 
tested with substitution from the primary association of tuples, D. Since inspecting with 
substitution is applied, a portion of the first tuples of D won't be integrated into Di, while others 
may happen greater than once. A classifier reveal, Mi, is located out for each training set, Di. To 
characterize an obscure tuple, X, every classifier, Mi, restores its elegance forecast, which 
considers one vote. The classifier, M∗, tallies the votes and allocates the class with the most votes 
to X. With the help of ordinary prediction for each forecast we can calculate the predict values of 
regular esteems. 
 

III.EXPERIMENTAL RESULTS  
Results Evaluation 
Various parameters are used to evaluate the results of the proposed technique. These parameters 
are: 

Recall  
Recall is a technique which is used to review the execution in the field of opinion mining and it 
can also be used to recover the data. These parameters are used in estimating completeness. 

Recall= ୘୰୳ୣ	୔୭ୱ୧୲୧୴ୣ
୘୰୳ 	ୣ୔୭ୱ୧୲୧୴ୣ ା୊ୟ୪ୱୣ	୒ୣ୥ୟ୲୧୴

 ୣ

F-Measure 
Mean of precision and recall is known as the F-Measure. Balance between precision and recall is 
meant to be F-measure. 

F measure =  ଶ∗୰ୣୡୟ୪୪∗୮୰ୣୡ୧ୱ୧୭୬
୮୰ୣୡ୧ୱ୧୭୬ା୰ ୡୣୟ୪୪

 

TP Rate 
Ratio of correctly classified positives is known as True positive rate. 

TP rate =  ୘୰୳ 	ୣ୔୭ୱ୧୲୧୴ୣ
୘୰୳ୣ	୔୭ୱ୧୲୧୴ୣ ା୊ୟ୪ୱୣ	୒ୣ୥ୟ୲୧୴  ୣ

FP Rate 
Irrespective of the classification used, the ratio between the number of negative outcomes that are 
wrongly classified  as positive  and the total number of actual negative events is known as false 
positive rate. 

FP rate =  ୊ୟ୪ୱ 	ୣ୔୭ୱ୧୲୧୴ୣ
୊୪ୟୱୣ 	୔୭ୱ୧୲୧୴ୣ ା୘୰୳ 	ୣ୒ୣ୥ୟ୲୧୴

 ୣ

Mean Absolute Error 
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The MAE measures the ordinary size of the bumbles in a game plan of checks, without pondering 
their bearing. It evaluates precision for interminable components. The condition is given in the 
library references. Imparted in words, the MAE is the ordinary over the affirmation trial of the 
preeminent estimations of the differentiations among guess and the looking at discernment. The 
MAE is a straight score which infers that all the individual differences are weighted comparably 
in the typical. 

ܧܣܯ =
1
݊
෍ ௝ݕ| − |ො௝ݕ
௡

௝ୀଵ
 

Root Mean Squared Error 
Communicating the recipe in words, the distinction amongst figure and relating watched values 
are each squared and after that found the middle value of over the example. At last, the square 
foundation of the normal is taken. Since the mistakes are squared before they are found the 
middle value of, the RMSE gives a generally high weight to expansive blunders. This implies the 
RMSE is most valuable when expansive blunders are especially unwanted.  
The MAE and the RMSE can be utilized together to analyse the variety in the mistakes in an 
arrangement of conjectures. The RMSE will dependably be bigger or equivalent to the MAE; the 
more noteworthy distinction between them, the more prominent the fluctuation in the individual 
blunders in the example. On the off chance that the RMSE=MAE, at that point every one of the 
mistakes are of a similar greatness. 

ܧܵܯܴ = ඩ
1
݊
෍(ݕ௝ − (ො௝ݕ

ଶ
௡

௝ୀଵ
 

 

 
Figure 1: Result of Proposed Algorithm 

 
Above figure shows experimental results of proposed algorithm. Correctly classified instances in 
case of proposed algorithm are 93.50 and incorrectly classified instances are 6.49. Kappa 
statistics in case of proposed algorithm is 0.8969, mean absolute error is 0.088, root mean 
squared error is 0.1862, relative absolute error is 20.7679, root relative squared error is 40.4598, 
TP rate is 0.935, FP rate is 0.045, Recall is 0.937, F-Measure is 0.935.  
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Table 1: Classified Instances 

PARAMETERS C4.5 
Random 
Forest 

Bagged 
Random 
Forest 

Proposed 
Technique 

Correctly 
Classified 
Instances 56.01% 78.61% 

90.87% 93.51% 

Incorrectly 
Classified 
Instances 43.99% 21.39% 

9.13% 6.49% 

Above table shows the comparison between correctly classified instances and incorrectly 
classified instances ysing C4.5 algorithm, random forest algorithm, bagged random forest, and 
proposed algorithm. It is observed that proposed algorithm gives more correct number of 
classified instances than other algorithms and few numbers of incorrect numbers of classified 
instances than other algorithms.   

 

Figure 2: Showing comparison of correctly classified instances and incorrectly classified 
instances 

Above graph shows comparison between correctly classified instances and incorrectly classified 
instances of these C4.5, random forest, bagged random forest and proposed algorithm. It is clear 
that proposed algorithm gives more correct number of classified instances than other algorithms 
and less number of incorrect number of classified instances than other algorithms.   

Table 2: Error Comparison 

PARAMETERS C4.5 
Random 
Forest 

Bagged 
Random 
Forest 

Proposed 
Technique 

Mean absolute 0.359 0.2107 0.1256 0.088 
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error 

Root mean 
squared error 0.4294 0.2107 0.2265 0.1862 

Relative 
absolute error 83.17% 48.81% 29.34% 20.77% 

Root relative 
squared error 92.44% 68.64% 48.94% 40.46% 

Above table shows the comparison of error in case of C4.5 algorithm, random forest algorithm, 
bagged random forest algorithm, proposed algorithm. MAE, RMSE, RAE, RRSE is compared for 
C4.5, random forest algorithm, bagged random forest algorithm, proposed algorithm. It is clear 
from results that proposed algorithm gives fewer errors as compared to other algorithms.  

Table 3: TP and FP Rate  

PARAMETERS C 4.5 
Random  

Forest 

Bagged 
Random  

Forest 

Proposed 
Technique 

Average TP Rate 0.56 0.786 0.909 0.935 

Average FP  
Rate 0.56 0.151 0.064 0.045 

Above table shows the comparison of average TP rate and average FP rate in case of C4.5 
algorithm, random forest algorithm, bagged random forest algorithm, proposed algorithm. It is 
clear from results that average TP rate of proposed algorithm is more than other algorithms and 
average FP rate of proposed algorithm is less than other algorithms.  
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Figure 3: Showing com parison of average TP and FP rate 

Above graph shows comparison between average TP rate and average FP rate of C4.5 algorithm, 
random forest algorithm, bagged random forest algorithm, proposed algorithm. 

                                              .Table 4: Recall and F-Measure 

PARAMETERS C4.5 
Random 
Forest 

Bagged 
Random 
Forest 

Proposed 
Technique 

Average Recall 0.661 0.819 0.914 0.937 

Average F-
Measure 0.56 0.786 0.909 

0.935 

Above table shows the comparison of recall and F-Measure in case of C4.5 algorithm, random 
forest algorithm, bagged random forest algorithm, proposed algorithm. It is clear from results that 
recall and f-measure of proposed algorithm is more than other algorithms.  

 

Figure 4: Showing com parison of recall and f-measure  

Above graph shows comparison between recall and f-measure of C4.5 algorithm, random forest 
algorithm, and random forest algorithm with bagging, proposed algorithm. It is clear from results 
that the value of recall and f-measure of proposed technique is better than other algorithms. 

IV.CONCLUSION AND FUTURE SCOPE 
This research work design a feature selection technique with Bagged Random Forest 
classification to predict the sentiments of news articles. This work presents comparison among 
C4.5, random forest algorithm, bagged random forest algorithm, proposed algorithm on the basis 
of various parameters. Results are evaluated on the basis of various parameters such as correctly 
classified instances, incorrectly classified instances, error comparison on basis of mean absolute 
error, root mean squared error, relative absolute error, root relative squared error, average true 
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positive rate, average false positive rate, recall and F-measure. Weka tool is used to execute the 
proposed work. Experimental results demonstrate that proposed technique outperforms other 
algorithms. This work mainly focuses on news headlines, in future; we may apply this technique 
on news emotions, tweets. We may also use any other technique of ensemble like adaboost, 
stacking. 
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