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Abstract
With the availability of high bandwidth through wireless, 
internet has become a valuable place for online learning, 
exchanging ideas, reviews for a product or service.  Reviews 
in the internet play a very crucial role for selection of product 
or service. Reviews found in the internet could be in thousands 
for a particular group of products or services which makes it 
difficult to track and understand customer opinions. Opinion 
mining is an emerging area of research which summarizes 
the customer reviews of a product or service and express 
whether the opinions are positive or negative. In this paper it 
is proposed to investigate the classification accuracy of random 
forest data mining algorithm for opinion mining and in specific 
for M learning systems. 
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I. Introduction 
The increasingly popular use of mobile devices such as 
mobile phones, PDAs, tablets PC, which has computer-like 
functionalities; e-learning accomplished with such mobile 
technologies is called mobile learning or M-learning. M-learning 
is not just e-learning that is facilitated by mobile technology, 
but also the practice of coming to know through conversations 
and explorations across multiple contexts [1]. Mobile learners 
are able to learn about any subject, at any place and just when 
the knowledge is required. As M-learning is location and time 
independent personalized learning, it widens the access to 
learning, also used to enrich or add variety to conventional 
lessons. The growth in mobile technology has led to support 
of graphics, animations and better data management. The 
advantages of M-learning are:

As students share devices and communicate through text 1. 
messages, M-learning is easily picked up by them.
M-learning increases the flexibility of learning space as the 2. 
learner need not be fixed in one place (as in PC e-learning) 
or depends upon power grid.
Organizations are able to update its sales/service personnel 3. 
who are always on the move.
Awareness programs and advertorials to target 4. 
customers.
Wide access helps in reducing social exclusion in 5. 
learning. 
Museum/gallery visitors use M-learning to gain knowledge 6. 
through mobile devices.

Opinion mining (OM) is a recent branch of learning which 
seeks to identify the viewpoint or opinion expressed in the text 
span; using information retrieval and computational linguistics 
the opinion expressed about the topic is given significance 
rather than the topic itself [2]. Sentiment analysis or opinion 
mining analyzes to extract the subjective information in 
source materials by applying natural language processing, 
computational linguistics and text analytics. People’s opinion 

has always been an essential part of our information-gathering 
behavior [3]. Opinions expressed by the people on online 
review sites and personal blogs facilitate new opportunities 
and challenges to gather sentiments of products or object using 
information technologies. The main objective of Opinion mining 
is to determine the polarity of comments (positive, negative 
or neutral) by extracting attributes and components of the 
object that have been commented on in each document [4, 
5]. Studies related to opinion mining, on the significance of 
economic impact due to the reviews, issues about violation of 
privacy and vulnerability to manipulation are given attention. 
Future work is easily accomplished by a discussion of available 
resources, benchmark datasets, and evaluation campaigns. 
The regular topic based text classification, topic related 
words are the key to classify documents into predefined topic 
classes, e.g., sports, art etc. However, in opinion classification, 
topic-related words are not very important but, opinion words 
indicating positivity or negativity of the opinions are important, 
e.g., great, excellent, amazing, horrible, bad, worst, etc. Most 
of the methodologies for opinion mining apply some forms 
of machine learning techniques for classification. Opinion 
classification is defined as follows: Given a set of text data X, 
classifiers analyzes whether each document in the set x Є  X 
expresses a positive or negative opinion on a specific object. 
For example, given a set of blogs on movie reviews, the system 
classifies them into positive reviews and negative reviews. This 
is similar to a supervised classification method. Customized-
algorithms specifically for opinion classification have also been 
developed, which exploit opinion words and phrases together 
with some scoring functions [5].
In this paper we investigate classification of opinion mining 
not only based on opinion words but also corpus words which 
are frequently used in the documents under review. We 
also propose a methodology to eliminate key words that are 
commonly used in the dataset under study. For example the 
word “movie” is irrelevant for classification of movie reviews. 
We rank the corpus using Singular value decomposition and 
prepare our data for opinion mining. This paper is organized into 
the following sections. Section II briefly describes the materials 
and methods and classification algorithms, section III describes 
the results obtained and discusses the same.

II. Materials and methods
The proposed classification uses online movie reviews as data 
due to the availability of a large number of reviews available 
online. Bo Pang and Lillian Lee [6] provide collections of movie-
review documents labeled with respect to their overall sentiment 
polarity (positive or negative); of this 125 positive and 125 
negative reviews are selected. The first step involves constructing 
a table using all words found in the input documents, which 
includes indexing and counting of documents and words, i.e., 
a matrix of frequencies of words that specifies the number of 
times that word occurs in each document. This basic process 
was further refined by use of stop word list and stemming of 
words; to exclude certain common words such as “the” and “a” 
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(stop word lists) and to combine different grammatical forms 
of the same words such as “traveling,” “traveled,” “travel,” 
etc. To eliminate frequently used words and infrequently used 
words for the data under consideration, the following rules 
were applied.

Words occurring in more than 80% of the documents were 1. 
ignored
Words occurring in less than 30% of the documents were 2. 
ignored

Fig. 1: Classification accuracy of Random Forest using different 
number of trees

Based on the above rule the word frequency is created using 
the exclude list. Singular value decomposition is used to find 
the importance of the word. The SVD lowers the dimension 
space of the input matrix. The successive dimension space 
representing, the widest variability between the selected word 
and document. Scoring is done on the words to create the 
test data by factoring the word importance based on SVD and 
the word frequency. The numerical data so obtained from the 
above process for each word is used to train the classification 
algorithm. Random forest with generation of 10, 15, 20 and 
25 trees was investigated.
Random forest algorithm for classification uses group of 
classification trees [7], which is not as rational as decision 
tree. The concept of learning used in random forest is that 
the integration of multiple unstable classifiers will improve 
the performance of the final classifier giving better overall 
performance than an individual classifier [8].Random forests 
are a combination of tree predictors, where each tree is got from 
the random vector values sampled independently with same 
distribution. As the number of trees increases the generalization 
error for forests converges to a limit; depending on the strength 
of individual trees and correlation among the trees [Freund, Y]. 
Random vectors generated direct the growth of each tree in 
the forest. If kd  is the random vector generated for the kth tree, 
which is independent of other random vectors( )1 1,...., kd d − ; 
the tree is grown using the random vector kd  and the training 
set. The classifier resulting from the vector is ( ), kh x d where 
x is the input vector. So a random tree consists of set of trees 
with classifiers got from independent identically distributed 
random vectors; and each tree casts a vote for the class at 
input x. as the number of trees increase, the generalization 

error converges to

( )( ) ( )( )( ), , max , 0X Y j YP P h X Y P h X jd dd d≠= − = <     (1) 
Where Y, X are random vectors and ,X YP is generalization error 
probability over the X, Y space.
To improve accuracy, the correlation has to be minimized by 
the randomness used while maintaining the strength. Each 
node is built into tree using randomly selected inputs. Random 
forest is an effective tool in prediction.

III. Result and Discussion
80% of the opinions processed in the dataset were used 
for training and the remaining for testing. The classification 
accuracy obtained is shown in figure I.
Table 1 lists the precision and recall for various number of 
trees used with random forest. It is observed that the precision 
and recall for both the classes of opinion that is positive and 
negative does not vary much.  However it is to be noted that 
both precision and recall values are above average and cannot 
be claimed as excellent. However the obtained results can be 
used to cluster large amounts of data for further study.

Table 1: The precision and recall for various scenarios

 
Random forest 
with 10 Trees

Random forest 
with 15 Trees

 Precision Recall Precision Recall
Negative 
Opinion 0.643 0.75 0.652 0.625

Positive 
Opinion 0.727 0.615 0.667 0.692

 
Random forest 
with 20 Trees

Random forest 
with 25 Trees

 Precision Recall Precision Recall
Negative 
Opinion 0.708 0.708 0.783 0.75

Positive 
Opinion 0.731 0.731 0.778 0.808

IV. Conclusion
In this paper it was proposed to investigate the efficiency 
of random forest classifier to predict opinions as positive or 
negative specifically for M learning systems. 250 opinions 
were obtained from [6] of which 125 opinions were positive 
and 125 opinions were negative. The data was preprocessed 
by removing commonly occurring words and rarely occurring 
words. SVD was used to rate the importance of the words. The 
obtained data was used as the input for the random forest 
algorithm using differing number of trees. Accuracies in the 
range of 66% to 78% were obtained. Further work needs to be 
done to improve the classification accuracy. 
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