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I. INTRODUCTION

The retail sector is observing continual and phenomenal 
transformations over the last decades with the advent of 
information technology. The application of IT in the retail 
sector, specifically e-commerce, has brought about 
astonishing customer experience and has opened a world 
of opportunities for both customers and sellers. The 
advent of IT in the online retail sector has changed the 
rules of customer engagement with different brands. The 
wide application of analytical techniques has greatly 
improved customer experience and played an important 
role in enhancing the sales of different online traders with 
optimum use of IT and analytical techniques. 

Customer engagement plays a very crucial role for 
any business, be it online retail business or a regular 
brick-and-mortar business. Technology plays an 
important role during the times of launching new 
products, enhancing brand image, and connecting with 
customers. Companies take help of latest technologies 
which involve artificial intelligence, natural language 
processing etc. to gain a better understanding of 
customers and for driving personalized engagement. We 
know that customer opinion plays an important role 

behind success and failure of any product and it is also 
needed to develop a new product. Retailers are slowly 
realizing the value that data mining can bring to their 
business by proving useful insights about their operations 
and customers. Opinion mining plays an important role to 
connect to understand customer's opinion about certain 
products and to drive personalized engagement [4]. The 
unstructured data like e-mails, feedbacks, social media 
etc. provides rich insights into any business. Natural 
Language Processing or NLP plays an important role in 
this journey [3]. 

Natural Language Processing (NLP) is a subfield of 
linguistics, computer science, and artificial intelligence 
concerned with the interactions between computers and 
human language, in particular how to program computers 
to process and analyze large amounts of natural language 
data [5]. NLP can be described as a Machine Learning 
technique that enables machines to process huge amounts 
of structured and unstructured customer data. NLP 
involves analysis of speech and text-based 
communication dataset. NLP is the main technology 
behind chatbots, virtual assistants, online translations, 
and many more services. 

We can understand the usefulness of the NLP using the 
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business scenario where a customer wants to buy a 
particular red-coloured trek-shoe. The customer will 
search in an e-commerce website using the search query 
'red trek shoe' or 'red shoe for trekking'. A search-engine 
which is not powered by NLP would show red-coloured 
shoes or trek-shoes and it will not be able to accurately 
interpret the language and will not be able to show the 
exact product wanted. The main reason behind this is that 
in that case, the Search Engine will not be able to 
accurately interpret the context to give necessary 
information [1]. This traditional search process is 
continuously trained and improved with NLP and it 
provides customers with images of the red trek shoe 
products as final outcome. 

It is a fact that any retail e-commerce website targets 
to gain maximum customers by presenting preferred 
products and also try to retain customer loyalty. Loyalty 
is retained by not only making products available, but 
also by providing suitable discounts during certain period 
of the year or special discounts to regular customers for 
any purchase. In order to retain loyalty of customers,       
e-commerce portals needs to sell those products more 
which customers have liked more in the past and have the 
possibility of buying them again in the future. NLP plays 
a very important role in understanding customer 
sentiment. The customers provide positive or negative 
feedback about the products and some feedback scores 
(ratings). The ratings are enough to get a glimpse of what 

customers think about the product. However, it is not 
enough to understand what features of the product the 
seller or manufacturer needs to work upon so that the 
products become acceptable to prospective customers. 
NLP shows the way to work upon major features.

This paper largely discusses the way how different 
NLP techniques like data scrapping, word cloud etc. can 
be used to get useful business insights which help in 
business decision making. The paper discusses ways to 
use NLP in order generate useful insights about the 
strengths and weakness of a certain product. The Apple 
iPhone 12 Pro Max has been studied here to present the 
effectiveness of NLP (text analytics) in order to generate 
useful business insights. 

In this paper, we have tried to use NLP to get an 
understanding of customer feedback on certain products. 
There are many ways to understand what customers think 
about certain products : usage surveys, surveys on the 
focus groups, social media mining etc. However, these are 
time-consuming methods, and need enough resources to 
get useful insights from it. The case is different for 
Amazon review.

II. METHODS OF DATA 

COLLECTION

There are many tools which can be used for scrapping 
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Fig. 1. Product Page in Amazon



Amazon Reviews – R and Python software can be used 
for this purpose. R is a commonly used tool that can be 
used for the purpose. Here, the data scrapping technique 
using R is discussed in detail.

The initial step is to stack the tidyverse and rvest 
bundles, as these are required for building the web-
scraping function (for example parsing html) and for 
general manipulation:

library (tidyverse)
library (rvest)

The following step is to get the ASIN (which 
represents Amazon Standard Identification Number) of 
the item on which the survey needs to be performed. This 
is adequately an item ID, which can normally be found 

inside the URL of the item interface itself. ASINs are 
exceptional strings of 10 characters, which for books 
twould be equivalent to the ISBN number.

The next step is to write the main workhorse function 
for scraping the reviews. In essence, what is tried to 
achieve is to download the HTML content from the 
Amazon review page, and then to use various html parsing 
and selector functions to organise the downloaded content 
into an easily manipulable format.

The read_html() function from the xml2 bundle 
analyses the HTML content from a given URL, which can 
be assigned to an item in R and sort out some way to 
extricate content from the article.
The code in Fig. 2 is used for data scrapping: 

After the main data-scrapping code has been setup, the 
lapply() can be used to loop through the page ranges.
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Fig. 3. Data Scrapping Code to Avoid Bot Detection

Fig. 2. Data Scrapping Code



III. WORD CLOUD CREATION

Data visualizations (like charts, graphs, info graphics and 
more) give businesses a valuable way to communicate 
important information at a glance. However, 
visualizations are difficult to make if text data is present. 
Word cloud is a technique for text data visualization and 
analysis.  Word clouds work in a simple way: the more a 
specific word appears in a source of textual data (such as 
a speech, blog post, or database), the bigger and bolder it 
appears in the word cloud [2]. A word cloud is a 
collection, or cluster of words depicted in different sizes. 
The bigger and bolder the word appears, the more often it 
is mentioned within a given text and the more important it 
is. It is also known as tag clouds or text clouds. These are 
ideal ways to pull out the most pertinent parts of textual 
data, from blog posts to databases. They can also help 
business users compare and contrast two different pieces 
of text to find wording similarities between the two. The 
detailed method of developing word cloud is given next.

STEP 1: Retrieving the data and uploading the packages

To generate word clouds, word cloud package in R as 

well as the RcolorBrewer package for colours need to be 
downloaded. It is to be noted that there is also a 
wordcloud2 package with a slightly different design and 
fun applications. Both have been discussed here. 

STEP 2 : Text Data Cleansing

Data cleansing is extremely important for creation of word 
cloud. It is needed to remove numbers, special characters 
or punctuation marks from the text in order to get useful 
insights from the dataset. In addition to these, common 
stop words are also to be removed in order to produce 
meaningful results. It is also needed to avoid the most 
common frequent words such as “I” or “the” to appear in 
the word cloud. Fig. 4 to Fig. 6 show the code for Word 

Cloud creation. Fig. 5 shows how to do this using the 
tm package.

STEP 3 : Creation a document-term-matrix

What someone wants to do as a next step is to have a data 
frame containing each word in the first column and its 
frequency in the second column.

This can be done by creating a document term matrix 
with the Term Document Matrix function from the tm 
package.

STEP 4 : Generating the word cloud

The word cloud package is the most classic way to 
generate a word cloud. The following line of code shows 
how to properly set the arguments.

Fig. 8 shows an example word cloud which is created for 
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Fig. 5. Word Cloud Creation

Fig. 4. Word Cloud Creation

Fig. 6. Word Cloud Creation



Fig. 7. Word Cloud Creation

the iPhone 12 mobile phone. 

IV. RESULTS 

It can be observed from Fig. 8 that it is not possible to 
judge as it is a mix of both good and bad reviews. Words 
like “best”, “awesome”, “waste”, “expensive”, and 
“kidney” can be observed. Therefore, getting meaningful 
insights from the same seems a difficult task.

Hence, 5-star reviews from Amazon have been 
scrapped first, then the 1-star reviews have again been 
scrapped, and then comparative words are seen.

Ä For 5-star reviews : This word cloud shows that 

consumers who have given 5* reviews majorly talk about 
camera specifications, battery performance, display, and 
overall performance of the mobile phone.

Ä For 1-star reviews : Next, we have studied 1-star 

reviews and the corresponding word-cloud has been 
generated. 

We can observe from consumers who gave 1-star 
reviews that they are not satisfied with the face lock 
system as due to pandemic everyone is wearing a mask 
and to unlock the device one needs to show the face. The 
fingerprint sensor feature has been removed from the 
Apple phone. Pricing is also an issue for Apple phones as 
same sort of features are provided in other phones such as 
Samsung and OnePlus at much affordable prices. The new 
adaptor of iPhone 12 is also a cause of discontent among 
customers as Apple has removed presence of any adaptor 
which needs to be purchased separately costing more 
money.

Hence, we get some idea about what people are liking 
and disliking about iPhone 12 from the Word Cloud and 
text analysis. 
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Fig. 8. Word Cloud

Fig. 9. Word Cloud for 5* Reviews

Fig. 10. Word Cloud for 1* Review



V. CONCLUSION

We have seen from how we can get detailed insights 
about the perception of customers about a product from 
the Amazon Reviews textual data. This kind of insight 
greatly helps decision makers to design new products 
with improved features and more facilities. Thus, it can 
be concluded that NLP is playing a huge role in customer 
feedback analysis and helping companies retain 
customer loyalty by providing improved services.  
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