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ABSTRACT: The rapid growth of trends in the people 

to post online feedbacks and rating is due to the growth 

in the flexibility of IT services. This causes a versatile 

platform for mining the feedback of the users. In 

particular, we considered the feedback of the users given 

on hotels. This paper focuses on a model which takes the 

user feedback and produces the expected rating as per the 

fed input. This is especially challenging since, when 

encountered with the terms which are in the common 

data sets of all the ratings over a scale of 1 to 5. Our 

framework makes use of the datafinitin datasets, where 

the data is considered from six different hotels. These 

dataset are unsoiled using R tool in all the aspects of the 

feedbacks. This frame work has used six inputs of 

monogram, bigram and trigram and applied statistical 

methods to provide a best prediction of the users from 

the Terms that he has used in his expression of the 

feedback about the hotel. 

 

Keywords: sentimental analysis, monogram, bigram, 

Trigram, hotel reviews, Corpus. 

 

1. INTRODUCTION 

 

The key influencers of the human decisions are opinions 

and online feedbacks. When needed to take decision 

users is depending on the opinions of others in either the 

case of individual or for organizations. The rapid growth 

of this field of opinion mining and sentimental analysis 

is due to the field coincide with the reviews, blogs, 

twitters and social networks on the web. It has spread 

from computer science to social and management 

sciences. Due to wide range of applications in 

commercial and as it is offering challenging research 

problems since huge volumes of opinionated data is 

available on the web.  

 

Business reshaping is witnessed its effect by the 

opinionated posting in the social media. It has become 

inevitability need to study and collect opinions, 

organizations have also structured their own feedback 

system to glitter in the market bringing the changes as 

per the customer’s opinions in the service industry. 

Applications of sentimental analysis have spread in all 

domains of politics, consumer services, healthcare, 

social events and products. Due to the persistent 

applications of real life and NLP challenging study has 

made it research centric point. Investigation of 

sentimental analysis is done at aspect and entity level, 

sentence level and document level. Feature/ aspect based 

sentiment analysis looks after the target opinion of 

sentiment either positive or negative. Sentence level 

specifies whether the expressed sentence is neutral 

positive or negative which is a classification of 

subjectivity. Document level assumes that expression in 

the document is on a single entity. 

 

Sentimental/Opinion words are used to express negative 

or positive sentiments. Sentimental analysis is a 

restricted problem of NLP since the system needs to 

understand some aspects and their target topics. Social 

media has enabled the freedom of expression without 

disclosing the true identity which is highly valuable. 

However secrecy makes hidden agendas called opinion 

spammers. 

 

This paper is structured as follows: Section 2 describes 

the related works in the hotel reviews conducted. After a 

brief survey of related research in section 3 we describe 

the model of our work for predicting the rating in section 

4 we describe method of implementation of the 

prediction system to predict the rating in section 5 

evaluation of our outcome in section 6 we discuss our 

findings and formulate the conclusions and identified 

points in section 7 we define the feature scope in this 

research area. 

 

2. RELATED WORK  

In Planning of travel and booking of hotels in online 

became common with the drastic revolution of Web. 

Nowadays people are strongly tending to articulate their 

opinion in online with the growth of Web 2.0. Websites 

like TripAdvisor are playing a vital role in deciding the 

planning of staying hotels. Increase in the number of 

hotels it became a integral part for the companies and 

hotels to collect their customer experiences to give better 

services as per their requirements. 
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Feature selection is divided into two types as [2][16] 

lexicon based methods and BOW (Bag of Words) most 

of the present works are based on the lexicon based 

system which are used to classify the review are positive 

or negative depending on the features and a very small 

amount of work is done on the BOW system due to its 

complexity of the corpus. In this paper we have used the 

feature selection method BOW where the feature 

selection treats the documents as a group of words or as 

a string which retains the words in the sequence [12]. 

The Bag of words is mostly used in document 

classification where the words frequency is used for 

training the classifier. proposed A Bag of Concepts 

Model overcoming the problems of the Bag of Words 

and doc2Vec models, the proposed model creates 

concepts through clustering word vectors generated from 

Word2Vector, and uses the frequencies of these concept 

clusters to represent document vector[13] 

 

Specified a prototype for hotel review classification 

based on the sentiment expressed. Used unigrams as 

features applied two different methods. The frequencies 

of individual words are computed using the weighted 

schema TF-IDF Bag-of-words model is the first step of 

the classification algorithm. The positive or negative 

sentiments are expressed by counting the selected 

individual words in the second stage. To apply this 

model they have build a list of list of sentimental 

Lexicons in Greek with both positive and negative 

Meaning which includes verbs, nouns, adverbs, 

adjectives, superlatives and comparatives [6]. An 

interactive web based application BESAHOT based on 

the frame work of GWT, to provide summaries of the 

textual comments about the hotel. The server side system 

acquires the data analyzes and stores the data. In the 

analysis process it goes through LangID (language 

check) for hotel reviews of German based, then they are 

segmented for Statistical polarity Classifier and 

Linguistic information extraction these two values are 

jointly given as global polarity value. Approaches for 

analyzing opinion are knowledge based and 

supervised[1]. This paper described how the textual 

reviews can be visualized using Google Maps providing 

the user information of good hotels and good areas to 

stay in. Advanced features for faceted and filtered 

visualization are also provided. This prototype helps to 

detect the features and shows good or bad depending on 

the possible reasons in changes of opinion on hotel 

reviews.[3]. Proposed a multi-criteria recommendation 

system using feedback analysis on hotel bookings. The 

steps used in the system are external and internal 

feedback analysis, Removal of stop words, positive and 

negative feedback and star rating. Internal and external 

feedback used for the recommended product. Positive 

and negative reviews are used for rating based on 

polarity. The overall star rating is decided basing of the 

values of rating based on votes, polarity, dates and actual 

rating[9]. Proposed a automatic analysis of user reviews 

by extraction and visualization of information. Aspect 

based approach is followed to model topic opinion latent 

dirichlet allocation is utilized. To determine the 

dependencies on a sentence level and interactions 

between words and aspects NLP methods are used. 

Machine learning method of naïve based is used for 

polarity recognition of the user opinion using the 

sentence dependency triples[8]. Analyzed the possibility 

of linking online hotel booking search tools with 

customer reviews and dividing the customers based on 

their aim of travel. The process is accomplished by 

opinion mining the reviews of the customer and finding 

the reviews of hotels that are mentioned in the reviews. 

These reviews are analyzed to achieve enhanced booking 

process by adding new characteristics. This analysis will 

support in building a customized tool with the available 

resources match them with the user preferences based on 

the results.[4]. Proposed two topic models which uses the 

observed variable for aspect ratings, considered the 

distribution of sentiment in aspect level. In this model 

the bag-of-phrases head term is chosen to define the 

aspect on which he/she want to comment. The 

interdependency between overall and aspect rating and 

its variance with the overall rating. If the user gives a 

high rating is extremely unlikely that the user gives low 

rating on any of these aspects. When the hotel receives 

low rating it doesn’t get low rating on all the aspects, the 

hotel may receive positive feedback on some aspects. 

When the traveler is disappointed with the extra charges 

for unnecessary services we get these types of rating. 

Aspect rating shows interdependency between aspect 

and sentiment[5]. Prediction of customer opinion as 

positive or negative using supervised learning method of 

classification by machine learning and decision tree 

methods. For balanced and unbalanced training sets three 

models are used for generating three different data sets 

with two schemas of frequent and infrequent words of 

attribute. These models are also applied on the new 

unseen data for evaluation[7]. Presented a sentimental 

based sorted rating approach for food recipes based on 

sentiments of review writers and the result is ordered list 

of recipes shown with the mobile application: 

Foodoholic. Methodology is based on the Statistical 

approach of Lexicon based algorithm based on Bag-of-

Words model; Data set used is the online reviews of 

recipes extracted by using the web crawler[14][15] 

 

Word cloud is utilized from the online comments where 

they find some identical some identical features in the 

categories of dissatisfied and satisfied[10]. Used vector 
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of text feature representation based on word2vec and 

clustering method of clustering method which represents 

text features in better way and accuracy of classification 

has improved[11]. 

 

3. MODEL FOR PREDICTING THE 

RATINGS  

Implemented a Novel approach of Six gram model for 

predicting the rating of the customer depending on the 

feedback given as shown in fig1. Which differs from the 

existing approach which used unigrams for making 

classification of hotel reviews based on positive or 

negative sentiments[6] In this model each gram is the 

predicted output by the models of Unigram, Bigram and 

Trigram considering the term frequencies depending on 

the rating scale of 1 to 5 of the feedback given by the 

users. The first three gram are applied considering the 

original term frequencies depending on the training data 

been considered and the left three are been applied with 

the data considering that every term is having equal 

biased. The outcome of all the six predictions is 

processed using the statistical methods for attaining 

better accuracy in predicting the rating of the of the 

feedback given by the user. 

 

4. METHOD OF IMPLEMENTATION 

The corpus for the model is processed as shown in 

figure2. 

 

 
 

Fig: 1 Six gram Model of Rating Based Sentimental 

prediction of Reviews 

 

for generating the Unigram Bigram and Trigram term 

frequencies where the frequency of each term is 

generated using the Eq1. 

 
ti is the unique terms in the document 

 

where Ti=K or Ti=0, k is the no of times the term 

occurred in the document 

 

J= the no of Reviews used for training 

 

Eqation1: Term frequency calculation 

during the process of cleaning the corpus the empty 

spaces that are been typed by the users in the corpus is 

removed by the internal parameter control of 

“stripwhitespace”,unnecessary punctuation and 

exclamation are used in the expression 

(late!!!!!!!!/worst………..) of the users are also removed 

by “removepuncuation” control, while working with the 

monogram we have taken a consideration that number 

like 9AM,10PM will not have any sense in the term 

consideration hence the numbers are removed using 

“removenumbers”, but the numbers are used in bigrams 

and trigrams. control and the process of stemming is 

done using “stemcompletion”, the default stop words are 

removed using “stopwords”, process is used in options 

given as follows 

 

h3_term<-

TermDocumentMatrix(h3_corpus,control=list(removeP

unctuation=TRUE,stopwords=TRUE,stripWhitespace=

TRUE,removeNumbers=TRUE,tolower=TRUE,stemCo

mpletion=TRUE)) 

 

h3_corpus: Corpus of rating 3 of 1 to 5 ratings 

While calculating the term frequencies of each term if 

the term does not exist in the document it will be treated 

as zero, this is done using rowsum function on the Term 

Document Matrix created on the training corpus. In each 

of the gram the values of term frequencies are calculated 

and are used as corpus for rating of 1 to 5, which serves 

as base for calculating the given review value as per the 

training corpus. Once it has got all the values of ratings 

1 to 5 depending on the statistical model as given in Eq.2 

, Eq.3 the predicted output rating is given. In this process 

of six gram we have applied the above said methodology 

taking the word length as one(Unigram), two(Bigram) 

and three(Trigram) with the original and all the terms 

considered with equal frequencies. Once we have got all 
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the six predicted outputs from the entire six gram model 

once again we apply the statistical methods of Min and 

Max for enhancing predicting model overall rating of the 

review given by the model. 

 

 
 

Fig: 2 corpus process and term frequency extraction 

 

Predicted rating=Max(O1,O2,O3,O4,O5,O6) Eq.(2) 

Equation 2: Max value of all the six outputs 

Predicted rating=Min(O1,O2,O3,O4,O5,O6) Eq.(3) 

Equation 3: Min value of all the six outputs 

O1. rating output from the Monogram method 

O2. rating output from the Bigram method. 

O3. rating output from the Trigram method. 

O4. rating output from the Mongram when 

considering all the term frequencies as 1 

O5. rating output from the Bigram when considering 

all the term frequencies as 1 

O6. rating output from the Trigram when Considering 

all the term frequencies as 1 

 

In this work we have used the datafiniti’s hotel reviews 

data set of hotels available. It is having 35912 reviews 

casing diverse hotels of US. In the experiment setup we 

have considered 100 reviews which are from 6 different 

hotels in which a random split of 75 are used for training 

and 25 are used as testing for each rating category. 

conducting tests is done using three tests cases by 

considering the random samples of 75 for training and 

25 for testing and the implemented algorithm is as 

follows 

 

Step 1: A corpus of 100 reviews for each rating is 

prepared considering all the 6 different hotels 

Step 2: A VCorpus is created using the 75 reviews for 

each rating category of source reviews 

Step 3: Term document matrix (TDM) is created on the 

classified data depending on rating.  

Step 4: Calculated Monogram, Bigram, Trigram 

frequency of every term in every rating category. 

Step 5: Create a word cloud of Monograms and Bigrams, 

Trigrams depending on the classified training Data rating 

wise from 1 to 5 

Step 6: The new reviews assessment is predicted based 

on the created classified word cloud by all the six 

processing elements of the model 

Step 7: the prediction from each gram is considered 

which used one of the statistical method of Min or Max 

Step 8: All the Outputs from the six verticals of the 

model is processed using Min or medial for predicting 

the rating of the review given. 

 

5. OUTCOMES OF THE SYSTEM  

Six Gram prediction model is applied with two statistical 

method for predicting the rating of the given review and 

they are 

 

a. Min 

b. Max  

 

As defined by the method the TDM is created on the 

given set of reviews category wise. The output of 

Category 3 rating of the rating from 1 to 5 category is 

shown in Fig:3. It is considered with the frequency of 

every term in the corpus by taking the row wise. All these 

term frequencies are stored rating category wise which is 

used as base for predicting the classification of the given 

review.  
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Fig 3: TDM of Rating3 Vcorpus 

 

The frequency plot of first 10 terms of the category 3 

ratings after they are been sorted in increasing order is 

gives in fig:4.  

 

term_frequency_h3<-rowSums(h3_termm) 

term_frequency_h3<-

sort(term_frequency_h3,decreasing = TRUE) 

 

 
 

Fig4. plot of Term frequency of rating3 Vcorpus 

 

The Word cloud of the monogram of rating 3 is given in 

fig5. In the model of six grams, three grams are 

considered with the original frequencies and remaining 

three grams are considered with frequency of 1 . 

 
 

Fig 5: word cloud of rating3 Vcorpus 

 

The results of the two statistical methods applied is given 

as follows 

 

Statistical method of MIN 

With the Statistical approach of Min we have taken the 

output of every gram by considering the Min value of the 

five rating results. When considered the feedback given 

by the user for example “Solid simple comfortable and 

efficient Room was tastefully decorated clean and had 

essential amenities Great buffet breakfast for our group 

Close to fishing marina Hyannis Ferry Hyannis Airport 

and shopping mall Indoor and outdoor pools Indoor hot 

tub Staff very helpful and polite Reasonable prices Great 

place for a short quiet stay Uber service available” the 

out put values of O1, O2, O3, O4, O5, O6 for the above 

feedback is depending on the five outputs of the five 

rating system and the values of the maongram processed 

to give the out put of O1 as per the training set is given 

as follows: 

 

Step1: The given feedback is processed in to every 

rating word cloud 

Step2: The sum values of the term weights are 

considered as the output of each rating vertical. 

Step3: MIN values of the given rating output is 

considered as the rating of the feedback. 

 

Similar process is applied on the output processing of 

O2, O3, O4, O5, O6 the results of the all the six grams 

ratings are given in the graph given in Fig6. All the six 

grams results are considered and statistical method of 

Min is applied on the result. The output of the gram O1, 

O2, O3, O4, O5, O6 which is nearer to the  
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Fig:6 Rating output of Six Gram 

 

Min results is considered as the predicted output of the 

six gram system.The results of the six gram system is 

given in Fig7. The output of O3 is considered as the 

output of the system. 

 

 
 

Fig:7 Six Gram Min output 

 

Statistical method of MAX 

With the Statistical approach of Max we have taken the 

output of every gram by considering the Max value of 

the five rating results, consider for example “I really 

enjoy my visits to Sonoma County The best place to stay 

for me is here It has a great location within walking 

distance to a shopping center and restaurants Room 

service is very nice and the front desk is very helpful and 

processional This hotel is also within walking distance 

to the Graton Casino The rooms are nice More” and the 

results of O1 are given in graph given in Fig8. Whose 

maximum value is rating 5 with 323. 

 

All the six grams results are considered and statistical 

method of Max is applied on the result. The output of the 

gram (O1,O2,O3,O4,O5,O6) which is equal to the Max 

results is considered as the predicted output of the six 

gram system. The results of the six gram system for the 

given feedback : “I really enjoy my visits to Sonoma 

County The best place to stay for me is here It has a great 

location within walking distance to a shopping center 

and restaurants Room service is very nice and the front 

desk is very helpful and processional This hotel is also 

within walking distance to the Graton Casino The rooms 

are nice More” 

 

 
 

Fig 8: Rating values of the Statement is given in Fig9. 

The rating of O1 in the above taken example is 5 as it is 

the maximum value.  

 

 
 

Fig 9: Predicted output is O1 rating 

 

 

6. FINDINGS AND CONCLUSIONS 
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Normalized results in this approach is due to variable 

frequency of terms and the impact of similar terms 

variations. impact of considering the model with all the 

term frequencies with combination of original results 

which has considered equal frequencies has not shown 

much difference in the system. 

 

7. FEATURE SCOPE 

Other statistical methods can be applied for better 

performance of the system. Application of probability 

with Naive based approach and neural network based 

application can be applied on the rating based prediction 

system. 
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