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Abstract

Background/Objectives: The paper is focusing on the problem of mining sentiments in the health care text. The attempt
here is to apply sentiment analysis technique to extract the feelings of patients with various emotion labels like happiness,
sadness and surprise about the healthcare. Methods/Statistical Analysis: In this paper the connectivity between social
emotions and affective terms are predicted from the patient experience automatically using a joint emotion-topic model
by augmenting Latent Dirichlet Allocation (LDA) along with a layer for emotion modeling. The following six modules like
Preprocessing, Topic Generation, Polarity Classification, Sentiment Classification, Sentiment Analysis and Aspect Ranking
are identified in our system. The set of latent topics is generated from emotions initially. From each of the latent topic
affective terms are generated. Finally K-means clustering is applied to detect the emotion. Using aspect ranking technique
the weightage of the document is calculated. Findings: An intricate description about sentiments reflected in the reviews
of patient experience is not provided by many of the sentiment prediction approaches. Experimental results proved that
the meaningful latent topics for each emotion are successfully identified by the proposed model. The identified emotions
are useful to categorize the document and assist the online users to select required healthcare based on their emotional
preferences. Application/Improvements: The machine learning process is able to make a careful determination of patient
opinion about the various administration aspects of a hospital based on the prediction accuracy that have been achieved.
Various machine learning predictions are correlated with results of more conventional surveys. It will be interesting to
generate more efficient algorithms based on topic models in several other opinion mining systems and for large-scale data
sets.
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health care is a thorough process of providing care andit

1. Introduction

is an indicator of health care quality. Nowadays patients
have begun to report their health care experience on the

Opinion Mining or Sentiment analysis comprises the
building of a system that explores the user opinions that
are made in blog posts, comments, reviews or tweets about
a product or a topic. The mental state of a user related to a
topic is determined. Opinion Mining is a subfield of data
mining. It is used to judge the sentiments of the human
kind on the web through reviews.

The Web is a huge depository of structured and
unstructured data. The study of this data to select the
elemental user opinion and sentiment is a provoking
task. An opinion can be described based on the four
components such as Topic, Holder, Claim and Sentiment'.

Getting the picture about the patients experience in
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Internet through blogs, social networks and wikis and on
health care rating websites. Natural language processing
of massive datasets, including Sentiment analysis and
opinion mining has been pivotal to understand consumer
behavior. It has been proved patient comments about
specific doctors could have positive or negative sentiment.
It is also suggested that capturing of sentiments should
be related to common methods of evaluating patient
experience. The Information Strategy for the National
Health Service (NHS) in England states that sentiment
analysis of data is the initial source of valuable information
for patients in assisting to choose hospitals.
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This NHS website acknowledge the patients to convey
about their treatment experiences at various hospitals
through online reviews in the form of text descriptions.
An opportunity is provided to estimate the accuracy of
sentiment analysis techniques against the patients’ own
quantitative ratings. In sentiment deduction, an opinion
mining featuremarks an object or an attribute of an entity
on which users voice their opinions. In this paper, we
propose a best technique that identifies such features from
unstructured opinions®. Many approaches are illustrated
to extract opinion features in topic generation. Topic
modeling groups terms of the same topic into one group.
Topic modeling methods are seen as clustering algorithms
that group terms into homogeneous topics. Rather than
considering each document as “a-bag-of- words” as
in most of the models that deal with text documents,
topic modeling presumes that a document is “a-bag-of-
topics” Topic modeling groups every term inside the
document into a proper topic. Topic modeling strategies
will perform mining on aspects that are characteristics
of the precise opinions mentioned in reviews. To boost
the performance of resultant tasks such as social emotion
prediction, it is required to accurately illustrate the
connections between words and opinions. An additional
layer of opinion mining is done using Latent Dirichlet
Association to enhance efficiency of the processes. LDA is
a generative model that allows documents to be explained
by unidentified topic** Opinion mining consists of
extraction of opinions and polarity from a text expressed
by its author. Lexical resources such as polarized lexicons
are required for this task. Existing approach is based
on the Sentimental Analysis of common discussion. It
uses the technique of the sentiment-term model. The
sentiment term model treats all the terms individually
and does not support for the health care industry. Our
technique is briefed as follows: The review content is
pre-processed. Stop word removal and stemming are the
processes involved in pre-processing. In case of stop word
removal the words like a, an, are removed. Identification
of the root word is done by applying the Porter stemming
algorithm. The POS tagging is performed. The words
are tagged as noun, verb and adjective. The topics are
identified using Latent Dirichlet Allocation (LDA). The
sentiments present are identified from the topics. Using
the tagged text, the part of speech is identified from the
available sentiments. The clustering technique is applied
on the sentiment words.
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2. Problem Definition and
Analysis

The basic elements of an opinion is the opinion holder that
defines the person or organization holding the opinion
on selected product; Product is the object on which the
opinion is expressed and ultimately opinion is the views,
emotions or analysis that has been done on an object by
the opinion holder.

2.1 Opinion Mining Tasks

The opinion mining tasks are involved at three levels. They
are the document level, sentence level and characteristic
level. The classification of reviews is performed based on
sentiments®. Itis determined that every opinion document
focuses on one product and contains the opinions from a
single opinion holder. The sentence level opinion mining
is to identify the subjective/opinionated sentences. It
is believed that a sentence will hold only one opinion.
Phrases and clauses are also considered. Identifying and
selecting the object features that have been criticized by
an opinion holder is the primary focus at the feature level.
It is necessary to see whether the opinions on the features
are positive, negative or neutral. Finally, opinion features
are grouped. This is helpful for identifying opinion
holders. Sentiment classification is predominantly used to
classify the documents based on the thorough sentiments
expressed by the opinion holders. Categorization is done
as positive, negative and neutral. As per this model an
object A itself is a feature set. Opinion mining will pin
down the sentiment classification performed on Object
A in each document. The topic words are important in
topic-based modeling. In case of sentiment classification,
sentiment words play a major role, e.g., good, wonderful,
amazing, horrible, awful etc.

The Clustered Emotion-Topic model identifies the
topics and emotion and may be productively applied to
study the social emotions corresponding to the reviews
on real world event.

2.2 Problem Statement

The major problem is the discovery of affiliation between
social emotions and online documents. The categorization
needs to be domain specific as it would diminish the
effectiveness of mined results to users.
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The issues relating to the problem are as follows:

o Reviews are mostly demarcated as positive and
negative. An intricate description about sentiments
reflected in the reviews is not provided by many of
the sentiment prediction approaches.

o The emotion prediction models the documents
under the “bag-of-words” assumption such that
the relativity between the words is not taken into
consideration.

o Classifiers which work well in one sphere will often
arrive to yield anticipated results when applied in
another sphere.

o Various models like Support Vector Machine (SVM)
and Latent Semantic Analysis (LSA) are supervised.

o The review quality which attains the correctness of
the prediction is not processed.

3. Existing Problems

In prior system, the discovery and mining of connections
between various social emotions and online documents
has been a major drawback. The disadvantage is that
the existing system provides the sentimental analysis for
the normal discussion and does not support the health
care industry. Classification tends to be domain specific
and it limits the efficiency of mined results to users. The
terms are treated on an individual basis by the opinion
model and cannot ascertain the related information
within the document. Like all opinions, sentiment is
inherently subjective from person to person. The existing
system is based on the Sentimental Analysis of common
discussion. It uses the technique of the sentiment-term
model. The sentiment term model treats all the terms
individually. There are several algorithms that are used to
implement the techniques related to sentiments. Pattern
boot strapping algorithm is used in the"*’ existing system.

4. Proposed System

The objective here is to precisely model the connectivity
between words and opinions to upgrade the performance
of the social emotion prediction. To elevate the efficiency
of the processes LDA, Clustered Emotion-Topic model
is used in this work. Latent Dirichlet Allocation is based
upon the belief that documents are blend of topics where
each topic is a probability distribution over the set of
words®. In this approach there are three stratified layers in
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which the topics are associated with documents and the
words with topics.

As illustrated in Figure 1, the text is pre-processed.
The processing consists of stop word removal and
stemming. In case of stop word removal, the words like
a, an and are removed. The root word identification is
done by implementing Porter stemming algorithm. Then
POS tagging is performed and the words are tagged
as noun, verb or adjective. Next the topics are detected
using the LDA. The sentiments are identified from the
topics. The tagged text is also used to pinpoint the part of
speech where the sentiments are present. The clustering
technique is exercised to the sentiment words and the
contextual informationis anticipated.
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Figure 1. Architecture diagram.

5. Projected Methodology

Several approaches are available in opinion mining. LDA
and Clustered Emotion-Topic model are utilized for this
paper. LDA model is predicted on the idea that documents
are mixture of topics in which each topic is a probability
distribution over words.

Three ordered layers are available in LDA, where topics
are related with documents and words are associated with
topics.

One more layer of emotion modeling is introduced
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into the LDA by the Clustered Emotion-Topic Model
where the topics are detected and the sentiments are
identified. Finally K-means clustering is applied to detect
the emotion.

The six modules identified for our system are as
follows:

5.1 Preprocessing Module

This module consists of stop word removal and stemming.
The common method for removal of words that occur
frequently and has no meaning is named as Stop word
removal. Stop words do not carry any information. They
are language specific functional words.

The approach for reducing typically derived words to
their root kind is known as Stemming. Majority of the
words in the English language will be compressed to their
base form. e.g. fishing, fished and fisher belong to the root
word, fish. Pre-processing is done using Porter-Stemmer
algorithm as illustrated in Figure 2.

N
Ej Select the N Readthe
L /| datase —— content

Figure 2. Data flow diagram for preprocess.

5.2 Topic Generation Module

The Figure 3 shows the Flow for Topic Generation. The
user will select the preprocessed file from the database.
The user will submit the file to tool which will generate
the related topics based on the text in the file. This
process is done by Latent Dirichelt Algorithm. Initially
a distribution is chosen over a combination of topics to
arbitrarily choose a topic from the topic distribution.
Finally a word is generated from the topic-word
distribution. The main output will be the list of topics at
hand in the text.

USER Submit to the tool]

Figure 3. Data flow diagram for topic generation.
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5.3 Polarity Classification Module

In Polarity Classification module, the preprocessed

file from the database will be selected by the user. The
selected file will be submitted to the Maxent tool and
the subjectivity of the text in the file will be created as
shown in the Figure 4. The text is tagged as noun, verb,
adjective, adverb, conjunction.

Figure 4. Data flow diagram for polarity classification.

5.4 Sentiment Classification Module

Select the topic which is already been generated and
select the subjectivity file from database. With the help
of the K-means algorithm the required content will be
created which is classified as the result as shown in the
Figure 5.

Get the topic
dala

Get the Use K-means Classify the
subjectivty file results

J J J

Figure 5. Data flow diagram for sentiment classification.

5.5 Sentiment Analysis Module

In Sentiment Analysis module, select the result of the
classification module. Calculate the occurrence of
repeated sentiment words based on the subjectivity.
Calculate the weightage values for each sentiment
words. The higher wieghtage value word will be the final
sentiment word as shown in the Figure 6.

Gel Classified \ Caluile the \| Calculate the |Gl
Result If oecurante _F Weightage _V Sentiment

Figure 6. Data flow diagram for sentiment analysis.
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5.6 Aspect Ranking Module

In Aspect Ranking get the output of sentimental analysis
module, select all the higher values and then rank the
higher sentiment word at the top based on the priority as
shown in the Figure 7.

Figure 7. Data flow diagram for aspect ranking.

K-means clustering is the elementary algorithm
for clustering. Initially the inputs that are taken up by
the algorithm are collection of documents, number of
clusters (K) and centroids of each cluster. The space
details of documents from the initial centroids are found
by using the algorithm to appoint the documents to the
nearby clusters. The method is continued until some
terminating critera is satisfied. Initial centroid selection
is done promptly. Once the clusters are identified, it then
procreates the cluster label by searching the documents
for terms with higher frequency.

5.6.1 Sentiment Detection
The topic words are processed and the text is tagged for
sentiment detection.

5.6.2 Feature Extraction
The detected sentiment is used as input for feature
extraction in order to process the sentiment encountered.

5.6.3 Social Emotion Prediction
The feature extraction and sentiment detection are used
to predict the social emotions from user reviews.

6. Proposed Method

Customers write opinions about products and about
other services. The opinions are collected as documents
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and are submitted as input to the opinion mining process
as shown in Figure 8. A specific domain is selected for
data mining processes such as preprocessing, removal of
stops words and stemming.

EE——

Figure 8. Obtaining the input file.

The pre-processing step is carried out as shown in
Figure 9. In case of stop word removal, the words like a,
an and are removed. The root word identification is done
by implementing Porter stemming algorithm.

’mere i much wrong with our current health care system, onthing i heatth-car provid greed. my mother
iaw i refir on medicare. recently i examin a statement of charge for medic senvic rendered. the doctor ¢
medicar §120, medicar paid him §56. ifthi doctor wa safisfy with a payment of less then 50% why wa
i origin charge just §56. there should be regul regard the fee charg by doctor and hospitals, thi would
@ it possibl for all to afford heatth-care. there ar many people who do not gota the doctor for every ach)
pain and fever, and to these people, have to pay exorbit monthly health-car premium i not prudently ¢
iective. what thi itell me i that health insur and provid ar work hand in hand. my family i on ofthe many
ican without health insurance. my husband work for 2 small construct company and we cant afford th
inthly health premiums. the company cant get better premium rate becaus of the small number of em)
2. 1hi1 0 wrong, health insur should charge the same amount regardless of the number of employg
a company.

Figure 9. Preprocessing.
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The tool will generate the related topics based on the text
in the file as shown in Figure 10.

& Select Input File or Dir
£ Select Output Dir
Console
Number of tonics: r Aivanced <1605 LUToken -6 61756 =
P m <170= LUtoken: -6.66747 1
<180= LUtoken: -6.62198
) <180> LUtoken: -6.62187
(Lo
0 10 premium afford care amount becaus pr
1 10 health charge small insur charg provid g
Console 2 10 hand work people wrong rate american
3 10 thi doctor company monthly medicar em
4 10 number ar car employee construct famil
<200= LUtoken: -6.67975
Figure 10. Topic generation. Total time: 0 seconds —
Mallet Output files written in E:\Ranjitha —> EJRanjithaloutput_state.gz,
POS tagging process is performed. The text is tagged as 1
.. . . Csv Quiput files written in EARanjithaloutput_csv T
noun, verb and adjective as shown in Figure 11. The tagged R T A

text is provided as output.
Figure 12. String tokenization.

TETEIRG WFVY TUFT WO WV DTy COTTETUO) TGOV CaTemmiv SYSETTVN T, UFTVTTEAFCEIT VY PYOVIT ¥V Jreetimiy 2 TTjr Ty U m
fexaminF W} 2DT statementN oI chargeNN oI medich) senved) renderedVBI J. he/DT doctorNN sharghi medicauNN 1§ 1201CD ), medicaih paidVeD himPRP
IpamenthN ofIN lesSAIR then/RB S0/CD %INN whyWRE wasBO nbRB theiDT originiNN chargeiN jusiR §/6 S61CD J. thereiRB shouldMD beNB requikk regardiN the/D’
[HOUIBMD makeNB RPRP possibiVB forN alOT taO afordVB heat-careN J. there/RB 31RB manyll people/NNS whaWP dovBP notRB golvB taT0 theiDT doctoriNN for
00 tselDT peopleNNS /, hare/VBR tTO payVB exortitNIN month i heat-cark premiumiN #FWnobRS prudentyRB costNN efectveld . whatP tilF Yt

(Work™NI RandNNindN handNN . myfPRPS famiyNN IFW onAN oIN theiDT manylh americankh withoutIN ey inurance/NN L myPRPS husbandN wordN forh NEGATIVE EMCTIONS

INYRB ffardVB thelDT monthlih) hea kNN premiumsINNG J. helDT companyiNN caMD nYRB gebVB betertJR premium/NN rateiNN bt ausINN ofIN helDT smalld numbz

insuii shouldMD charge® herDT samekd amountiN regardlessiR o theiDT numbedN oft employeeNN iniN aIDT companyiN 1 thereIR8 iFW muchil) wrongid) R
[ingN iFW heath-carlFW providFW grecdNN L myPRPS mothedNN-f inIN- lawN JFW retinFW omIN medicareNN 1 recentyRBITW examinfW alOT statementiN of| Qccurrences Word

IoctotN charg/NN medicarNNY §151201CD J medicarNN paidVeD himiPRP §/§ S6/CD 1IN thiNN doctorN waliN satisfyVBP ik aDT paymentNN ofIN lessJR ther 1 wrong

thargeiN justRB 81§ SE1CD. . tereR8 shouldMD beN regull regard telDT fee NN chargNI by doctoriiN andlCC hospials NS/ NN wouldMD makeNB PR

[BIRB manyiJ peapleNNS whoMP dolBP noliRB golVB O thelDT doctor NN ori evenyDT acheiN andiCC painh andiCC feverNN |, andiCC 1O teseiDT peapleih|
[premiumNN iFW notRB prudentyRB costhN efisetveldd J. whathP thiF\W IFW tEIIVBP melPRP UFWN thal?hOT heatyhN insuriN andiCC proidkl aNN workiNN hangN
iamercant wihoulIN heathiNN insuranceNN J myiPRPS husbandNN worktNN ol a0 small construetVBP companybill andlCC wePRP :aND ntRE afloraV thelDT) . . .
IR EAVE bRt N e aushi o el small) umbh i ey SNNS J FVYJFW SaRB wrong | heatihlnsurhi shoulgh The Negative intensity value is NaN

Combinations of verb and Adjactive words | 0

Figure 11. Polarity classification.

In this process, the string tokenization is performed.
The input obtained by this step is the pre-processed text
as shown in Figure 12. First a distribution is chosen over a
mixture of topics. The topic distribution is used to randomly
choose a topic. Eventually generation of a word occurs.

The sentiment detection process takes place from the
available text. Using the K-means clustering clusters are
generated. The Figure 13 illustrates the identified emotion
that is present.

Figure 13. Screen shot for sentiment classification.

As shown in Figure 14 the output of sentimental
analysis module is obtained and all the higher values
are selected to rank the higher sentiment word.
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[ Sentmental Fnalys Raing Wam Fame 000 T
Sentimental Analysis Rating
Rating Description

1-VeryPoor

Select the File lestitd
2-Poor

Provide Rating 1 v 3- Neutral
4. Good

5N

5 - Very Good

Figure 14. Screen shot for aspect ranking.

7. Conclusion

This machine learning process is able to make a careful
determination of patients opinion about the various
administration aspects of a hospital based on the
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prediction accuracy that have been achieved. Various
machine learning predictions are correlated with results
of many other conventional surveys.

8. Future Enhancement

For future work, it is interesting to generate more efficient
algorithms based on topic models in several other opinion
mining systems and for large-scale data sets.
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