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Abstract—Sentimental analysis has established 

enormous improvement in recent years that not even a 

private field has been left from its grips. The hotel 

business today requires a good analysis on the feedback 

gotten from customers so that great decision could be 

made. The motivation behind this research is to ensure 

that customers are provided with satisfactory goods and 

services and the hunger for accurate decision making and 

achieving rapid growth within the hotel business. The aim 

of the research is to adopt sentimental machine learning 

and data mining algorithm in identifying, predicting and 

analyzing Customers feedback on hotel businesses while 

the objectives includes: to analyze customers feedback so 

as to identify lapses in service delivery in hotel business, 

to provide accurate and reliable information for top 

decision making within the organization and hence make 

accurate future forecast. Data mining methodology called 

sentimental analysis was adopted while implementing the 

aspect-base sentiment modeling tool. The data was 

analyzed with R and SAS Enterprise Miner. The 

experiment was done using twenty (20) different 

hotel/restaurants sourced from kaggle repository. The 

result after the experiment shows that the use of aspect-

based sentimental analysis is the best and more accurate 

method suitable for data prediction and hence has more 

percentage acceptance level of performance when it 

comes to opinion mining peoples opinion on some issues, 

therefore it could be adopted for future use by various 

organizations to understand customers view on their 

products and services so that decision can be made 

accurately. 

 

Keywords—Artificial Intelligence, Machine Learning, 

Sentiment Analysis, Aspect-Based Model and Data 

Mining, Customers Feedback. 

 

I. INTRODUCTION 

 

In business, opinion of customers decides the 

progress of the entire company. Once a particular 

product has been liked and highly demanded by 

customers it simply means that there is product 

satisfaction and thus increase in profit made in the 

company. Today, the birth of internet and its huge 

benefits to most business can never be over 

emphasized, as it has brought or rather provided 

various companies an open score card to capture, 

market, sale and analyze their products remotely. 

Looking at the rate, at which hotel business is 

springing up, one could begin to imagine how they 

will be able to satisfy their customers because of the 

nature of the business. Their business type deals with 

human taste of food and consumables and thus huge 

customers comments, reactions and reports are highly 

needed so that there can be an improvement in areas 

where necessary. Sentiment analysis as defined by 

(Deshmukh and Bardekar; 2020) deals with attitude, 

reaction to events, comment, responses both 

emotional and contextual to a document or report, or 

action of a speaker towards a particular information. 

The scholars further states that sentiment analysis 

could also refers to the usage of natural language 

processing, computational biometric or semantics, or 

textual analysis to either systematically quantify, 

extract, identify or verify the state of a given 

information. In this context, hotel business has been 

chosen as the dataset for this research; hence the 

research is going to look into customer’s responses 

(Voice notes, written comments, video or animation 

of consumable products) in regards to social media 

handles, it will also look into areas like comments 

from the hotel website, and materials and reports. 

Deshmukh and Bardekar (2020) states that sentiment 

analysis has penetrated various domain area more 

importantly in the aspect of customers responses, 

marketing of products, customers services online and 

offline, customers services in medical field etc. The 

position of sentiment analysis in the area of natural 

language processing and large-scale data mining can 

never be underestimated. Handling and making 

decision in regards to business growth is not an easy 

task; it requires concrete facts and evidence before it 

could be achieved. Nevertheless, this research is 
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motivated base on ensuring that customers are 

provided with satisfactory goods and services and 

hunger for accurate decision making and achieving 

rapid growth. The aim of this research is to adopt 

sentimental machine learning and data mining 

algorithm in identifying and analyzing Customers 

feedback on hotel businesses while the objectives 

includes: to analyze customers feedback so as to 

identify lapses in service delivery in hotel business, 

to provide accurate and reliable information for top 

decision making within the organization and hence 

make accurate future forecast.  

 

This paper is organized as follows:  Introduction: 

presents an overview of the importance of 

sentimental analysis in an organization, definition of 

sentimental analysis, areas sentimental analysis could 

be applied, aim and objectives of the study. Literature 

Review: looks at generally the literature review on 

related works, types of sentimental analysis, 

Methodology: methodology adoption for the study, 

proposed system diagram, while Results: present 

results, conclusion and recommendation of the study. 

 

II. LITERATURE REVIEW 

 

As stated by (Deshmukh and Bardekar; 2020), that 

sentimental analysis data mining approach mostly 

used by researchers is bag-of-words approach data 

gotten from an online review or social media. This 

approach, instead of looking into the whole sentence 

or rather paragraph for the analysis, it will only 

consider individuals words and their count as the 

feature vectors. Based on the research conducted by 

Deshmukh and Bardekar, their work demonstrated 

that semantics constructed feature vector with 

ensemble classifier output was far better performed 

the traditional bag-of-words procedure with a single 

machine learning classifier of     3-5%. The 

researchers observed the ensemble method of the 

experiment outperforming the traditional bag-of-

words approach with a very huge difference and thus 

among other methods used, ensemble approach 

showed that extremely randomized trees 

classification performance was far better than others.  

Kiritchenko et al. (2014) presented a review adopting 

lexicon and linguistic structures while (Castellucci et 

al; 2014) adopted the bag-of-words approach after the 

learning from an external data. On the same note, Hu 

and Liu (2004) implemented an association rule-

based system used for aspect identification. Secondly 

Liu, B (2012), outlined four different procedures on 

how to extract aspects sentimental which includes: 

Target Relation, frequent phrases, opinion and 

supervised learning and topic models. Jakob and 

Gurevych (2010) in their research adopted the 

conditional random fields for the aspect sentimental 

term  

 

TYPES OF SENTIMENT ANALYSIS 

According to monkeylearn.com stated that sentiment 

analysis models deal mainly on polarity (i.e., 

positive, negative or neutral) also deals on the 

feelings and emotions i.e. (angry, happy or sad), in 

times of urgency deals on (urgent, not urgent) and 

finally, (interested or not interested). One could 

interpret customer’s responses and queries base on 

the type of sentimental analysis needed. 

 

FINE-GRAINED SENTIMENT ANALYSIS 

This type of sentimental analysis deals with ranting. 

Some referred to it as 5-star-rating where one could 

have: 

a. Very positive 

b. Positive 

c. Neutral 

d. Negative 

e. Very negative 

Considering the business type one in involved in, 

ratings could start with, (Very Positive= 5 stars and 

Very Negative = 1 Star) depends on choice. 

 

EMOTION DETECTION 

Sentimental analysis to detect once emotions could 

be attributed with this type of sentimental analysis. 

Some of the facts it could detect includes: happiness, 

frustration, anger, sadness etc. Most researches for 

detection on sentiment analysis uses lexicons (List of 

words and the emotions which it conveys) or rather 

the complex machine learning algorithm approach as 

stated by (monkeylearn.com). Though using lexicon 

is good but its disadvantages is that people could 

express their emotions differently such as (Your 

customer voice is superb or your goods is on in town), 

hence which in turn means happiness towards the 

product or services delivered.  

 

 

ASPECT-BASED SENTIMENT ANALYSIS 

Aspect based sentimental analysis are usually applied 

when handling texts or say product reviews. 

Organizations would want to know which particular 

features end user or people are mentioning if in 

positive, neutral, or negative perspective. That is to 
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say, in hotel business, aspect sentimental analysis 

could analyze customers view or comments on a 

particular product, where the model will be able to 

pin point or determine that the sentence made by the 

customer is negative opinion or positive respect to the 

product or services rendered.  

 

MULTILINGUAL SENTIMENT ANALYSIS 

According to (Deshmukh and Bardekar; 2020), 

Multilingual sentiment analysis requires 

preprocessing and huge resources. The resources for 

adopting multilingual sentiment analysis are gotten 

online either from (sentiment lexicons, translated 

corpora or noise detection algorithms). An expert in 

program coding is highly needed before it could be 

used. Furthermore, detection of languages of text 

could also be achieved automatically with 

MonkeyLearn language classifier, after the training 

of a custom sentiment analysis model to classify any 

text to once choice has been achieved. 

 

III. METHODOLOGY 

 

The adopted methodology for the research is Aspect 

based sentimental analysis, that is to say it was 

structured using the aspect based features of 

(positive, and negative perspective). The hotel data 

set was gotten from the kaggle dataset repository and 

was saved as XLS (Microsoft Excel Format). From 

the excel file, 20 hotels where randomly selected and 

used for this research structured in the following 

categories:  

ID, Hotel /Restaurant Name, Location, Review Date, 

and Review, Figure 1 shows the proposed system 

sentimental analysis on the hotel review. 

 

EXPLANATION OF DATASET 

This is a hotel review data set which contains the 

reviews for 537 different hotels.  

And can be accessed through kaggle. Sentimental 

analysis can be supervised or unsupervised, 

According to medium.com. There is no dependent 

variable because this is an unsupervised learning 

approach in which the researcher tends to find the 

sentiment, opinion of the customers of the hotels 

based on the reviews in dataset provided. The dataset 

contains 53644 observations with 5 variables. The 

variables in the dataset are: 

1. ID – a number that uniquely differentiate a 

review from another review (9-digit integer), 

that starts with “RN” meaning Review number 

2. Hotel/Restaurant name – Name of the hotel 

3. Location — Location of the hotel. 

4. Review Date – description of the date when 

each review was conducted. 

5. Review – The review of customers about the 

hotel/restaurant. 

 

 
Figure 1: proposed system sentimental analysis on the hotel review 

IV. RESULTS 

 

EXPERIMENTS ON THE DATASET USING R 

The main objective in this task is to find the 

thought, opinion, and idea of the customers of 20 

randomly selected hotels based on how they 

https://dictionary.cambridge.org/dictionary/english/thought
https://dictionary.cambridge.org/dictionary/english/opinion
https://dictionary.cambridge.org/dictionary/english/idea
https://dictionary.cambridge.org/dictionary/english/based
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feel about the hotels product and services by 

grouping the review into negative and positive and to 

determine the percentage of the review with the 

negative and positive LEXICON. 

Step1:  Loading packages to be used (that is libraries) 

##Load necessary packages 

library(skimr) ##for data exploration 

library(readxl) # read excel into r dataframe 

library(tm) 

library(SnowballC)  

library(wordcloud) #for visualization 

library(dplyr) ## for filteration 

library(ggplot2) ###Create graphics and charts 

Step 2: Loading My Dataset to R Dataframe 

First was to create a variable name and assign it to the 

dataset while loading it to the R dataframe. 

cn <- c("ID", "Hotel", "Location", "Date", "Review") 

hotel_reviews <- read_excel("hotel_reviews.xlsx", 

col_names = cn) 

Step 3: Exploring the data, at this stage, skimr and 

others was used and created report with the 

dataexplorer package. I viewed the data set, checked 

the names of the variable, checked the head (first six 

rows), the tail (the last six rows), the structure which 

shows the datatypes of the variables, the dimension 

of the dataset, 

 

 
Figure 2: Showing the first six rows of the Data 

 

 
Figure 3: showing the last six rows of the data 

 

Step 4: Conversion of hotel column to factor to view the levels  

Step 5: EXTRACTION/ filtration of 20 hotels at random and explore it with ggplot(bargraph) to get frequency of 

review per hotel 

 

 
Figure 4: showing number of reviews per hotel (of the 20hotel) 
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Figure 5: plot showing the reviews of the 20 number of the hotel 

 

Step 6: creation of text vectors 

 

 
Figure 6: showing the text vectors 

 

Step 7: Exploration of text vectors 

 

 
Figure 7: showing frequency of word in a row. E.g., 38, 46, 43, 40 and 46 words from 1st to 5th row 
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Figure 8: showing frequency of characters in a row. E.g., 218,277,248,224 and 272 characters from 1st to 5th row 

 

 
Figure 9: showing frequency of sentence in a row. E.g., 218,277,248,224 and 272 sentences from 1st to 5th row 

 

 
Figure 10: showing frequency of words that occurred in the text vector 

 

 
Figure 11: showing frequency of two words that occurred in the text vector 
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Figure 12: showing frequency of three words that occurred in the text vector 

 

Step 8: tokenization of text vectors 

Step 9: convert text to lower case 

Step 11: Removal of links from the reviews 

Step 12: Removal of punctuation from the reviews 

Step 13: Removal of digits from the reviews 

Step 14: Removal of leading blank spaces at the 

beginning from the reviews 

Step 15: Removal of blank spaces at the end from the 

reviews 

Step 16: Remove redundant word, restaurant, and 

hotel from the reviews 

Step 17: inspection of vector after cleaning 

Step 18: Converting the text vectors to corpus 

Step 19: Clean up corpus by removing stop words and 

Whitespace 

Step 20: Stem the words to their root of all reviews 

present in the corpus 

Step 21: Load the positive and negative lexicon data 

Step 22: Inspect lexicons  
Figure 13: Checking the lexicon from head to tail 

 

Step 23: Creating a function for sentimental analysis. 

A function that will generate wordcloud, the count of 

total positive and negative words in each review, 

Calculate overall percentage of positive and negative 

words of all the reviews, Create a dataframe with all 

the positive and negative reviews and print the 

dataframe to the console. 

 

Step 24: Using the sentiment function created to 

calculate the percentage of positive reviews for the 20 

hotel that was randomly selected. 
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Figure 14: showing positive and negative count with positive percentage review 

 
Figure 15: showing wordcloud visualization of 20hotels 

 

Step 25: Create a function that will do step 8 to step 24 and name it sent_all_proc (sentimental all procedure) 

Step 26: FILTER/EXTRACTION of the 20 hotels separately from the dataset (step 5)  

Step 27: Creation of the text vectors for each of them and apply the sent_all_proc. Repeat it for all the 20 hotel 

text vectors 

 

 
Figure 16: Showing the Function Created 

 

Step 28: For simplicity, the researcher will only show the wordcloud and percentage output for 5 hotels only 
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Figure 17: wordcloud and percentage output for sabia-sabai hotel 

 

 
Figure 18: wordcloud and percentage output for Audy restaurant 
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Figure 19: wordcloud and percentage output for B-hive gallery, bar and restaurant 

 
Figure 20: wordcloud and percentage output for DaVinci restaurant 



© FEB 2026 | IRE Journals | Volume 9 Issue 8 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV9I8-1714442 

IRE 1714442        ICONIC RESEARCH AND ENGINEERING JOURNALS        1268 

 
Figure 21: wordcloud and percentage output for Istanbul Turkish restaurant 

 

V. ANALYSIS AND SUMMARY ON R 

 

The summary focuses on how the experiment was 

done in RStudio. As stated earlier in this report, the 

main aim of this task is to find the thought, opinion, 

and idea of the customers of 20 randomly selected 

hotels based on how they feel about the hotels 

product and services by grouping the review into 

negative and positive and to determine the percentage 

of the review with the negative and positive 

LEXICON. After launching the RStudio, the loading 

of packages to be used (that is libraries) are done and 

then the dataset was loaded into the environment by 

first creating a variable name and assign it to the 

dataset while loading it to the R dataframe after 

which exploring the data is done, at this stage, skimr 

and others were used to create report with the 

dataexplorer package. After exploration, the dataset 

was viewed, and the names of the variable were 

checked including the head (first six rows), the tail 

(the last six rows), the structure which shows the 

datatypes of the variables in figure 2 and figure 3, and 

the dimension of the dataset. Then trying to check the 

levels of the hotels in the data set, there is need to 

Convert the hotel column to factor and then carryout 

the EXTRACTION/ FILTRATION of 20 hotels at 

random and explore it with ggplot(bargraph) to get 

frequency of review per hotel shown figure 4 while 

figure 5 shows a plot of  the reviews of the 20 number 

of the hotel. Creating the text vectors shown in figure 

6 while figure 7: shows the frequency of word in a 

row. E.g., 38, 46, 43, 40 and 46 words from 1st to 5th 

row, figure 8: showing frequency of characters in a 

row. E.g., 218,277,248,224 and 272 characters from 

1st to 5th row, Figure 9: shows frequency of sentence 

in a row. E.g., 218,277,248,224 and 272 sentences 

from 1st to 5th row, figure 10: shows frequency of 

words that occurred in the text vector, figure 11: 

shows frequency of two words that occurred in the 

text vector and figure 12: shows frequency of three 

words that occurred in the text vector respectively. 

Tokenization of the text vector was done which led 

to conversion of the text to lower case and cleaning 

the data set by removal of some variables such as: 

removal of links from the reviews, removal of 

punctuation from the reviews, removal of digits from 

the reviews, removal of leading blank spaces at the 

beginning from the reviews, removal of blank spaces 

https://dictionary.cambridge.org/dictionary/english/thought
https://dictionary.cambridge.org/dictionary/english/opinion
https://dictionary.cambridge.org/dictionary/english/idea
https://dictionary.cambridge.org/dictionary/english/based
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at the end from the reviews, remove redundant word, 

restaurant, and hotel from the reviews and then 

inspection of the vector after cleaning. The 

Converting of the text vectors to corpus made it 

possible for the removal of the stopwords and 

whitespace and then stem the words to their root of 

all reviews present in the corpus. The positive and 

negative lexicon data are now loaded the inspected 

shown in figure 13. Now in other to create the 

wordcloud for the sentimental analysis, a function is 

called. The function generated the wordcloud and the 

count of total positive and negative words in each 

review are done and, calculation of overall 

percentage of positive and negative words of all the 

reviews and Creation of a dataframe with all the 

positive and negative reviews and print the dataframe 

to the console are achieved. Using the sentiment 

function created to calculate the percentage of 

positive reviews for the 20 hotel that was randomly 

selected shown in figure 14 while Figure 15: shows 

wordcloud visualization of 20hotels. Furthermore, 

because this research is concerned with only 20 

hotels, step 8 to step 27 are repeated shown in Figure 

16 the Function Created and then for simplicity, the 

researcher only show the wordcloud and percentage 

output for 5 hotels only that is figure 17 shows the 

wordcloud and percentage output for sabia-sabai 

hotel, figure 18 shows the wordcloud and percentage 

output for Audy restaurant, figure 19 shows the 

wordcloud and percentage output for B-hive gallery, 

bar and restaurant, figure 20 shows the wordcloud 

and percentage output for DaVinci restaurant and 

figure 21 shows the wordcloud and percentage output 

for Istanbul Turkish restaurant respectively.  

 

EXPERIMENTS ON THE DATASET USING SAS 

ENTERPRISE MINER 

The data set was first cleaned in R by extracting the 

20 random hotels in which column ID, LOCATION, 

REVIEW DATE was removed. The objective of this 

experiment is to find test topic and cluster of word 

that makes up the sentiments and the opinion of 

customers of the randomly selected hotel. 

Step 1: Launch the SAS enterprise miner 

Step 2: Create a project 

Step 3: Create a Diagram 

Step 4: Drag and drop the file import node from the 

sample menu bar and import the dataset on the 

enterprise miner software 

Step 5: exploring the dataset in SAS  

 

 
Figure 22: showing frequency pf reviews per hotel 

 

 
Figure 23: showing Sample report of the dataset 
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Figure 24: showing Sample statistics of the dataset 

 

 
Figure 25: view of dataset showing the first 55 rows. 

 

Step 6: Editing the variable to select the variables needed a specification of role (review= text, hotel = ID) and 

run 

Step 7: Drag and dropped the text parsing node which parsed the text and showed some statistical visualization of 

the text component. 
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Figure 26: showing the output of text parsing node 

 

Step 7: Drag and dropped the text filtered node which filtered the text and dropped some words and showed some 

statistical visualization of the text component. 
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Figure 27: showing the output of text filter node which consist of role by frequency plot, attribute by frequency 

plot, terms table (colored by dropped$blue and keep$red words) 

 

Step 7: Drag and dropped the text topic node and edited the number of multi-term topic to FIVE and run. This 

generated statistical visualization of the text `topic component 
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Figure 28: showing the table with five topics, bar plot of number of documents by table, bar plot of number of 

terms by topics. 

 

 
Figure 29: showing the topics term 
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Figure 30: showing the topics term table. 

 

 
Figure 31: showing interactive topics viewer of review of different hotels with their topic weight. 

 

Step 7: Drag and dropped the text cluster node to check the cluster of word that mostly occurred together, edit the 

number of clusters to 5(not to generate too many clusters), connect it to the text topic node and run. But 4 clusters 

were generated with its output. 
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Figure 32: showing clusters and its distance. 

 

 
Figure 33: showing clusters frequency by RMS, cluster table, and the cluster output 
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APPENDIX 

 

 
Figure 34: Screen shot of the Enterprise Miner on hotel_reviews.xlsx in SAS 

 

VI. SUMMARY ON SAS ENTERPRISE MINER 

 

This is summary on how the experiment was done in 

SaS enterprise miner software. The enterprise miner 

software was launched after which a project was 

created. Then the cleaned data set was imported by 

dragging and dropping from the import node from 

sample menu bar of the software then data 

exploration was done on the data set, on the 

frequency review of the hotel shown in figure 22 

while figure 23 shows Sample report of the dataset 

and figure 24 shows Sample statistics of the dataset 

and figure 25 shows the view of dataset showing the 

first 55 rows. Editing the variable to select the 

variables, there is need to set the following 

specification of role like (review= text, hotel = ID) 

and then dragging and dropping the text parsing node 

which parsed the text and showed some statistical 

visualization of the text component the figure 26 

shows the output of text parsing node while figure 27 

shows the output of text filter node which consist of 

role by frequency plot, attribute by frequency plot, 

terms table (colored by dropped$blue and keep$red 

words). Performing the statistical visualization, text 

topic node was dragged and dropped and edited the 

number of multi-term topic to FIVE and runwhich 

produced the following figure 28 shows the bar plot 

of the result after run. Figure 30 shows the topics term 

table, figure 31 shows interactive topics viewer of 

review of different hotels with their topic weight then 

checking for the cluster word occurred mostly 

together after which, 5 clusters are generated with its 

output shown in figure 32 and figure 33. 

 

VII. RESULT COMPARISM BETWEEN R AND SAS (sentimental) 

CRITICAL FINDINGS 

 

R SAS 

Wordcluster in R was done earlier than in SAS Wordcluster in Sas is done towards at the last of the 

experiment. 

When the wordcloud and percentage output for 5 

hotels were generated, it shows sabai-sabai hotel 

wordcluster of 5 number of clusters  produced a result:  

When frequency is 1050 when the cluster is 1, with 

cumulative precast of 51.01%. 
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with 71 positive, negative 45 with a percentage of 

positive review of 61.21%. 

 

Audy restaurant with review of  

positive – 54 

negative – 24 

percentage of positive 69.23% 

 

B-Hive Gallery Bar and Restaurant 

positive – 47 

negative – 35 

percentage of positive 57.32% 

 

DaVinci Restaurant 

positive – 54 

negative – 25 

percentage of positive 68.35% 

 

Istanbul Turkish Restaurant 

positive – 50 

negative – 16 

percentage of positive 75.76% 

 

When frequency is 577 then cluster is 2 gave a 

cumulative precast of 78.83% 

 

When frequency is 130 then cluster is 3 produced a 

cumulative precast of 65.10% 

 

When frequency is 309 and cluster is 4 gave a 

cumulative precast of 100.00%. 
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