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Abstract :  Nowadays, when people want to buy any product or 

service they check for the information from the manufacturer 

but also want to know the reviews from the user. But the 

reviews available are in huge amount and its not possible for 

user to read that much reviews so aspect based sentiment 

analysis comes into picture specially for drug reviews of 

chronic diseases as many online blogs and discussion forums 

are dedicated for that. But extracting useful and relative data 

from these substantial bodies of texts is challenging. A new 

probabilistic approach is proposed where we use (PAMM)  

model to distinguish the aspects/topics which are highly 

correlated to the class labels or categorical meta-information 

of a corpus with more exactness. We are going to use the 

DCRF model to perform simultaneous task of   sentence 

compression and dependency parsing in order to get more 

accurate result with minimum time complexity and high 

accuracy.  

Keywords— Drug review, opinion mining, aspect mining, 

text mining, topic modeling 

 

I.    INTRODUCTION 
Opinion mining or sentiment analysis comprises of regular 

language processing, computational phonetics and data mining. 

It is really an altered version of customary content arrangement. 

Because of the vast advancement in web  applications, an 

expansive number of user's surveys or recommendations on 

everything are accessible on the web. Web might contain the 

surveys of items, services or critic review on motion pictures and 

so forth which help different users in their choice making. 

Presently E-shops assume a significant part in item advertising. 

Reviews are expanding in a speedier rate in light of the fact that 

each individual likes to give their conclusion on the Web and 

enhance the execution of each item on web. With the coming of 

Web 2.0, individuals are empowered and urged to contribute 

their substance to the Internet.  

Numerous user focused stages are presently accessible for 

data sharing and user communication, for example, Amazon, 

Facebook and Twitter. These days when individuals are keen on 

an item or services, they for the most part not just search for 

authority data from item producers or services suppliers, 

experienced and functional sentiments from the customers? 

What’s more, users? Perspectives are additionally compelling. 

Online reviews, blogs and forums dedicated for different kinds 

of products are pervasive, and how to effectively analyze and 

exploit such immense online information source is a challenge.  

     Opinion mining is the process of determining the feelings or 

opinions of other people about services, policies, products. 

However, due to the economic importance of these opinions, 

there is a growing trend of developing efficient and effective 

opinion mining systems. Because of the vast advancement in 

web applications, an expansive number of user's surveys or 

recommendations on everything are accessible on the web. Web 

might contain the surveys of items, services or critic review and 

so forth which help different users in their choice making. 

Presently E-shops assume a significant part in item advertising. 

Reviews are expanding in a speedier rate in light of the fact that 

each individual likes to give their conclusion on the Web and 

enhance the execution of each item on web. With the coming of 

Web 2.0, individuals are empowered and urged to contribute 

their substance to the Internet.  

       Opinion mining (or sentiment analysis) manages the 

extraction of required data (e.g., positive or negative sentiments 

of an item) from a lot of  reviews wrote by Internet users. In 

many cases an overall rating for product can not reflect the 

conditions for different features of product or service. For 

example, a camera might accompany amazing picture quality yet 

poor battery life. Subsequently, more complex aspect level 

opinion mining approaches have been proposed to mine and 

group aspects of product or service. In previous days opinion 

mining generally deals with popular customer products, services 

and policies. But entities of medical domain were not that much 

considered. One of the reason for that is patients are small 

groups using internet and they only concerned about particular 

disease. And also people will prefer  to concern  doctors if they 

have any  health  related problem rather than patients. 

In this paper we study about the related work done, in 

section II, the implementation details in section III where we see 

the system architecture, modules description, mathematical 

models, algorithms and experimental setup. In section IV we 

discuss about the expected results and at last we provide a 

conclusion in section V.    

 

II. RELATED WORK 

In paper [1], author proposes PAMM for identifying the 

topics related to determined class labels or groupings of drug 

review. Comparing with other regulated theme demonstrating 

algorithms, PAMM has a special component that it concentrates 

on determining aspects for one class just. This component 

decreases the chances of shaping perspectives from surveys of 

various classes and henceforth the inferred aspects are easily 

understood by people. Dissimilar to the other natural approaches  

in which aspects are initially grouped by class labels and then 

followed by inferring aspects for individual groups. This model 

uses entire reviews and extract aspects which are related to target 

class. And are helpful in differentiating reviews of different 
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classes The trial results demonstrated that the aspects got with 

PAMM give higher classification accuracy. 

 

In paper [2] FLAME: A Probabilistic Model which 

combines the aspect based opinion mining and collaborative 

filtering is used. if there is given set of reviews then first task the 

aspect based opinion mining will do is to extract major and 

related aspects of  product and infer the rating values of 

particular aspects from the each reviews. Users can have 

different opinions about same aspect of an item. Though we use 

sophisticated approaches for opinion mining it is still difficult 

for user whether particular aspects meets his expectations or not. 

So here the problem of estimating personalized sentiments 

values for different aspect of item is solved. they proposed the 

model called as FLAME which has two advantages. The first 

one is use of collaborative filtering and another is aspect based 

opinion mining. It recognize users personal interest on different 

aspects of item or product using past reviews 

 

In this paper [3], author addressed the problem of mining 

related topics from short and noisy reviews as reviews of 

medication are in huge amount on internet by using the 

Regressional Probabilistic aspect Mining Analysis. It performs 

the simultaneous job of aspect mining and correlate the 

associated sentiment values. As e-commerce is expanding its 

popularity, the quantity of client reviews that an product gets 

becomes widely. For a well known item, the quantity of reviews 

can be in hundreds or even thousands. This makes it intense for a 

potential client to peruse them to settle on an educated choice on 

whether to buy the item. It likewise makes it troublesome for the 

producer of the product to follow along and to oversee client 

suppositions. This paper intends to mine and to summarize all 

the client feeling of a product. This summarization mission is not 

the same as traditional text summarization since author just mine 

the characteristics of the item on which the clients have 

communicated their thoughts and whether the suppositions are 

sure or negative.  

 

In this paper [4]  it focuses on automatic extraction and 

integration of information from various  resources. Drug 

indication means to which disease a drug can treat. It provides 

information or we can say data that is frequently given by 

professionals of medical, patients, an general public. Though  

large amount of information is available on internet  it becomes 

difficult for non-expert to extract information from that huge 

data as multiple websites are available with variable quality. 

most of the the time the important information is not present in 

structured format so it is challenging to analyze it automatically 

by using the computers. the solution proposed in this paper hels 

to solve this problem in better and sophisticated manner with 

more accuracy and less time complexity. 

 

In this paper [5] author clarified a main portion of their data 

gathering behavior has dependably discover what other people 

think. With the expanding accessibility and popularity of 

opinion-rich assets, for example, online survey sites and private 

blogs, new assignments and difficulties happen as people now 

can, effectively utilize data advances to increase out  thoughts of 

others. The sudden ejection of activity in the region of opinion 

mining and sentiment investigation, manages the computational 

treatment of assessment, assumption, and subjectivity.  In this 

manner   some part  gives an immediate reaction to the surge of 

enthusiasm for new frameworks that arrangement specifically 

with opinions as a first-class object. This study covers methods 

and methodologies that guarantee to specifically empower 

opinion situated data-seeking for frameworks. Their emphasis is 

on procedure that tries to address the new issues raised by 

sentiment aware applications, when contrasted with those that 

are as of now their in more traditional fact-based analysis. 

III. IMPLEMENTATION DETAILS 

A. System Overview 

 

 
                              

                                Fig1. System Architecture. 

Reviews Collection: For dataset reviews about various drugs are 

collected from online website. It is used for  sentiment analysis. 

Role of reviews collection module is to download the opinions 

and reviews about different drugs from the particular URL. Then 

these collected reviews are stored in the database. 

  

Pre-Processing: The second step of the technique involves 

preprocessing also we can call it filtering of reviews, which 

improve the accuracy and also minimizes the unnecessary 

processing overhead of opinion mining process. The pre-

processing steps include stop words removal. Non alphabetic 

characters like numbers and symbols and smiley’s are removed 

before sentiment analysis. This can increase the speed of the 

opinion mining process. 

 

Feature Extraction: 

The aspects or features of a product may be available as a single 

word or a phrase. For example, Display of a camera is one 
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among its features while battery life is another feature. We are 

going to use aspect dictionary for this purpose which depends on 

domain. We can add features in that dictionary manually. These 

features are also stored in the database to use it in future. 

 

Co-reference Resolution: Co-reference Resolution is ability or 

we can say property of extracting the all noun phrases   that refer 

to the same entity. It resolves all that phrases referring to same 

entity. For example, if we consider the two different sentences 

given below. Battery Life of the mobile is very good. It is 

amazing. By using co-reference resolution property we can 

relate the aspect used in second sentence with the aspect in first 

sentence. It gives an output that “Battery Life” in first sentence 

and “It” in second sentence as it is co-referred. So we replace the 

pronouns that got resolved, with the corresponding nouns. It is 

limited to the pronouns that got resolved to aspect names of the 

product. 

 

Subjectivity/Objectivity Classification: Every sentence in the 

reviews does not contain an opinion. we have to consider only 

those sentences which contains opinion for further use and avoid 

the reaming one It will be examined only if it contains an 

opinion. We called that sentences as subjective sentences and 

another one that does not contain opinion we called them as 

objective sentences. For running next module we have to 

consider only subjective sentences and remove the objective one 

for analysis. It helps us to avoid further processing overhead. We 

may take help of feature dictionary having feature words to do 

this.. If the sentences consider here contain the feature words 

that are available in feature dictionary, then these sentences are 

consider as subjective.  

 

Opinion Words Identification: Opinion words are generally 

adverbs, adjectives, and verbs which explains the positive or 

negative polarity of a aspect of item. By using the concept of 

dependency parsing, we can have relations among  opinion 

words.. These opinion words are further used for calculating  

the polarity of different features of the product in reviews. 

Frequency Matrix Generation: In frequency matrix generation  

a matrix is generated which contains the words or aspects mined 

from the reviews and their respective frequencies that is the no 

of time the word appears in that particular review. 

 

PAMM Model: Once the frequency matrix is generated we will 

provide that output to the PAMM model which has uncommon 

function of focusing on finding aspects related to one class only 

in each and every execution. In order to get more accurate and 

relative aspects under that particular class label.  

 

EM Algorithm: Then EM algorithm i.e. Expectation 

Maximization used to calculate the likelihood. In E-step we find 

the posterior distribution for each data point Xn. and in M-step 

the parameter (w) is updated by maximizing the log likelihood 

of data points.  

 

B. Proposed System 

 

 
Fig 2. Proposed System Architecture 

 

We address the opinion mining issues for drug reviews. The 

same number of drug review websites are outfitted with rating 

functions, prediction of sentiments is not the task. Rather a 

model for recognizing a set of aspects identifying with class 

labels or meta-data of drug reviews is proposed. This task is 

different general aspect-based opinion mining in which the task 

aims to extract all aspects and their sentiments from reviews. 

 

According to the problem definition, not every aspects but 

rather just significant aspects should be extracted. Aspect ought 

to be fragmented further (in finer granularity) because only 

restricted components of it are required. For instance,        

considering the aspect of side effects of a drug, male patients 

might be anxious about a particular symptom while other 

reactions are of less concerned.  

  In proposed system we are going to use the concept of 

dependency parsing which will hell us to provide better results 

in less time with more accuracy and less processing overhead. 

also we are going to add one more step in processing module i.e. 

to remove the fake reviews which will also help us to improve 

the accuracy. 

C. Alogorithm 

1. Algorithm for Dependency Parsing 

Algorithm ESH (Exhaustive left-to-right search, heads first)  

Given an n-word sentence:  

Step 1: for i = 1 to n do  

Step 2: begin 

Step 3: for j = i − 1 down to 1 do 

Step 4: begin 

Step 5: If the grammar permits, link word j as head of word i;  

Step 6: If the grammar permits, link word j as dependent of word 

i 

Step 7: end 

Step 8: end Algorithm ESD (Exhaustive left-to-right search, 

dependents first) 

 

2. Algorithm ESHU (Exhaustive search, heads first, with 

uniqueness)  

Given an n-word sentence:  

Step 1: for i = 1 to n do  

Step 2: begin   
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Step 3: for j = i − 1 down to 1 do  

Step 4: begin  

Step 5: If no word has been linked as head of word i, then  

Step 6: if the grammar permits, link word j as head of word i; 

Step 7: If word j is not a dependent of some other word, then 

Step 8: if the grammar permits, link word j as dependent of word 

i 

Step 9: end 

Step 10: end 

D. Mathematical Model 

 Input:- I is set of reviews from blogs, discussion forums on 

chronic disease 

 Input taken from Dataset 

 Output: - O is output of dataset  aspects/topics 

relating to class labels. 

 Process: Probabilistic aspect mining model. PAMM is a 

generative model which generates the observed data  

and the class label  from the Gaussian latent 

variable  (i:e: ) with zero mean and 

identity covariane matrix, i.e. . 

 Data points and the associated class labels are generated as 

follows:- 

1. Draw  

2. Draw  

3. Draw  y  (  (y = 0 ) ,  (y = 1 ))   

Where,  Mean of the observed data, 

Gaussian noise level on x, 

 is a matrix having non-negative entries 

E. Experimental Setup 

The system is built using Java framework (version jdk 6) on 

Windows platform. The Netbeans (version 6.9) is used as a 

development tool. The system doesn’t require any specific 

hardware to run; any standard machine is capable of running the 

application. 

IV.  RESULTS AND DISCUSSION 

A. Dataset 

In drugs dataset, reviews are given by patience in that 

reviews there are different drugs name, price, side effect, and 

effectiveness are present. 

B. Result 

Mean PMI Table 

 

          

Value 

Of K 

LDA 

PAMM 

Without 

Dependency 

Parsing 

PAMM With 

Dependency 

Parsing 

 

K=3 2.03 3.2 

 

4 

K=5 
2.27 3.69 4.1 

K=10 
2.61 4.02 4.3 

 

Table I. Mean PMI values for LDA, PAMM without dependency parsing and 

PAMM with dependency parsing 

 

 
 

 
Fig. 3 Mean PMI Graph between LDA, PAMM without dependency parsing and 

PAMM with dependency parsing 
 

The above graph shows the Mean PMI  Graph between LDA, 

PAMM without dependency parsing and PAMM with 

dependency parsing. PMI i.e. Point wise mutual is  a measure of 

association between a feature (in this  case aspect or word) and a 

class (i.e label).  The propose system use dependency parser, it 

finds the dependency related words and improve the accuracy. 

We can see here LDA is having less PMI comparing with 

PAMM with and without dependency parsing.  
 

Accuracy Table 

 

Value of 

k 

LDA PAMM Without 

Dependency Parsing 

PAMM With 

Dependency Parsing 
K=3 0.682 0.734 0.725 

K=5 0.68 0.744 0.825 

K=10 0.684 0.772 0.876 

 

Table II. Accuracy values for  LDA, PAMM without dependency parsing and 

PAMM with dependency parsing 
 

 
 

Fig. 4  Accuracy Graph between LDA, PAMM without dependency parsing and 
PAMM with dependency parsing 

 

The above figure shows the accuracy Graph between LDA, 

PAMM without dependency parsing and PAMM with 

dependency parsing. The propose system use dependency parser, 
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it finds the dependency related words that’s why it required 

more time than the without dependency parsing technique. we 

can see as the value of k increases accuracy also rises and 

PAMM with dependency parser has better accuracy than other 

two algorithms. 
 

V. CONCLUSION AND FUTURE SCOPE 

The proposed probabilistic aspect mining model (PAMM) with 

dependency parsing which is used for mining of aspects relating 

to specified labels or groupings of drug reviews is more accurate 

and having greater mean PMI values  as compared it with other 

supervised topic modeling algorithms, and This model has a 

uncommon feature where it concentrates on extracting aspects 

relating to one class only rather than finding aspects for all 

classes simultaneously for each execution. In various other 

approaches reviews are first grouped according to their classes 

and then mining is done for aspect extraction but in case of 

PAMM it uses all the reviews simultaneously and finds the 

aspects that are useful in determining the target class. From 

experimental results we can see that the aspects obtained by 

using PAMM and dependency parsing have higher classification 

accuracy. This uncommon feature minimizes the probability of 

having aspects formed from mixing concepts of different 

classes; so the extracted aspects are easily understood by people. 

The extracted aspects  also have the feature  that they are class 

distinguishing. They can be used to distinguish a class from 

other classes. This model is not limited for drug reviews. It can 

be generalized for other cases where the mining of reviews is 

required. 

Future work: 

In future we can use this model to extract aspects relating to 

different segmentation of data such as different age groups or 

other attributes. Also can  be used for aspect interpretation as 

aspects are now represented by a list of keywords. If some 

sentences are extracted or generated automatically to summarize 

the keywords, interpretation and understanding will be highly 

improved. 
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