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Abstract: In today's fast-paced business era, data reigns supreme. From emails and social media to reviews and articles, we've 
amassed a treasure trove of textual information that unveils customer sentiments, market trends, and brand perceptions. 
However, the real challenge lies in extracting valuable insights from this textual abundance. With that, we present an intensive 
and thorough review of the existing methods of over the past six years, from 2018 to 2023. We found two game-changers: text 
analytics, the detective of text patterns, and Natural Language Processing (NLP), the language expert for computers. Together, 
they bring order to the chaotic world of words. Our review explores the quick development of NLP and offers suggestions for 
problems. Businesses can make educated decisions, outperform rivals, and make data their greatest asset with the help of these 
cutting-edge solutions. In order to ensure they find gold in the sea of text data, our study serves as the compass that directs them 
on this revolutionary journey. 
Keywords: Text Analytics, NLP, Business, data, patterns. 
 

I. INTRODUCTION 
In a fast-paced world of business, data has evolved from being just information to a strategic tool that shapes critical decisions. In 
recent decades, we’ve experienced an unparalleled surge in the large amount of unstructured textual data in the digital realm. This 
unstructured textual data has emerged as a treasure trove of insights. Think of countless emails, social media posts, reviews, and 
articles-they hold the potential to reveal customer sentiments, market trends, and how a brand is perceived. Businesses are gradually 
awakening to the untapped economic potential nestled within their repositories and sources of text data. They’re beginning to realize 
the immense value that has long remained concealed. Deep within these extensive texts, valuable insights are waiting to be 
uncovered. When we accurately identify and extract them, they become invaluable for making informed decisions and supporting a 
wide array of enterprise operations. This encompasses tasks like mining customer sentiments about products to boost satisfaction 
and product quality and enhancing the efficiency of specific processes to optimize workflows, including the effective classification 
of documents [1]. Now here’s the catch: extracting meaningful insights from this textual ocean is no walk in the park. 
Enter the realm of text analytics and Natural Language Processing-A dynamic duo that bridges the gap. Text analytics takes the lead 
in deploying techniques to unearth intricate patterns and valuable insights concealed with text data. Now, when you blend this with 
natural language processing, a realm of Artificial Intelligence that empowers computers to grasp and decode human language 
nuances, a formidable blend arises, poised to tackle the intricate realm of unstructured text data. More and more, we’re seeing the 
growth of Natural Language Processing (NLP) and Text Mining (TA) algorithms and techniques in real world applications across 
various industries. These technologies are finding their place in solving a diverse range of practical problems. Some common 
instances include categorizing documents, grouping them into clusters, identifying the topics and patterns, and delving into opinion 
mining and sentiment analysis [2]. In this partnership, text analytics plays the role of sleuth, armed with a toolbox of algorithms 
designed to identify emerging trends, discern sentiments, categorize content with precision. On the other side of the stage, natural 
language processing acts as the linguistic wizard, enabling computers to comprehend not just the words but also the context, tone 
and intent behind the sentence. Together they make sense of the seemingly chaotic world of words, transforming it into structured, 
actionable insights for business [3].  
The Text Analytics Market is poised for substantial revenue expansion in the coming years, with a significant boost anticipated. The 
increasing reliance on business intelligence to facilitate quick decision-making is expected to be a key driver of market growth. 
According to Market Research Future (MRFR), the global text analytics market is forecasted to reach approximately USD 9 billion 
by 2030, demonstrating an impressive compound annual growth rate (CAGR) of around 17% during the evaluation period spanning 
from 2021 to 2030 [4].  
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In collaboration with the remarkable growth of the Text Analytics Market, the global Natural Language Processing (NLP) market is 
also on a trajectory of substantial expansion. Projections indicate that this market is set to surge from $24.10 billion in 2023 to an 
impressive $112.28 billion by 2030. This upward trajectory is expected to maintain a robust compound annual growth rate (CAGR) 
of 24.6% throughout the forecast period, reflecting the increasing significance of NLP in a data-driven world [5]. These trends 
signify a dynamic shift in how businesses harness the power of language and textual data for insightful decision-making. As both 
the Text Analytics and NLP markets continue to flourish, they hold the promise of reshaping industries and driving innovation well 
into the future. 
In recent years, the integration of technology and linguistics has given rise to groundbreaking possibilities within the realm of 
business. The ability to harness the power of unstructured text data has transformed marketing strategies, enabling companies to 
tailor their products and services to customer preferences with unprecedented precision. For example, sentiment analysis techniques 
have enabled businesses to gauge customer opinions and fine-tune their offerings, directly impacting customer satisfaction and 
brand loyalty [6]. 
Furthermore, in the finance sector, text analytics and NLP have emerged as invaluable tools for real-time market sentiment analysis. 
Financial institutions can now swiftly process and interpret news articles, social media posts, and financial reports to make informed 
investment decisions. This application showcases the pivotal role of text analytics and NLP in driving business insights and 
competitive advantage [7]. These advancements underscore the transformative potential of these technologies in shaping strategic 
decisions and yielding tangible outcomes for businesses. 
As we delve deeper into this comprehensive review, we will dissect the techniques and methodologies underpinning text analytics 
and NLP. We will explore their specific applications in the business landscape, including customer sentiment analysis, trend 
identification, and decision support.  
Additionally, we will address the challenges and ethical considerations inherent in managing and analyzing vast quantities of textual 
data.  
This journey promises to provide a comprehensive understanding of how text analytics and NLP can empower businesses to gain 
actionable insights, drive growth, and remain competitive in an ever-evolving marketplace. 
 

Aspect Text Analytics Natural Language Processing (NLP) 
Definition Analyzing unstructured text 

data for insights 
Enabling computers to understand human 
language 

Key 
Objectives 

Extract insights, sentiments, 
and patterns. 

Interpret context, semantics, and nuances 

Business 
Impact 

Informed decisions, 
customer satisfaction 

Automation, multilingual support, improved 
CX. 

Table 1. Overview of the main aspects of Text Analytics and Natural Language Processing and their impact on business 
 

II. TEXT ANALYTICS TECHNIQUES: PIONEERING INSIGHTS FROM TEXTUAL DATA 
Text analytics techniques are the cornerstone of gleaning valuable insights from abundance of unstructured textual data that 
permeates the digital landscape. In an era where data drives business decisions, these methodologies form the bridge between 
language text and actionable insights [8]. They provide businesses with the means to navigate the complexities of unstructured data, 
transforming it into a goldmine of information. 
This section of our exploration embarks on an enlightening journey through the world of text analytics techniques. We’ll delve into 
the core principles that underpin these methodologies and explore their profound impact on business insights.  
By unveiling the broader landscape of text analytics, we lay the foundation for a comprehensive understanding of how these 
techniques are wielded as powerful instruments for deciphering the language of data.  
These techniques represent the key to unlocking hidden sentiments, uncovering patterns, extracting essential information that 
businesses can employ to make informed decisions, gain competitive advantages, and chart a course towards future success. In the 
following sections, we will illuminate each techniques nuances, methodologies, and diverse business applications, showing their 
roles as invaluable compasses guiding businesses toward data-driven excellence. 

 
 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue IX Sep 2023- Available at www.ijraset.com 
     

 
1628 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 
 

 
 
 

 TEXT CLASSIFICATION 
 

 
 
 
 

 SENTIMENT ANALYSIS 

 
 

 TOPIC MODELLING 

 
 

 ENTITY RECOCNITION 
 TEXT SUMMERIZATION 

 
 

Table 2. Text analytics Techniques (implementation and usage matrix). 
 

A. Sentiment Analysis 
In the ever-evolving landscape of data-driven decision-making, Sentiment Analysis, often referred to as opinion mining [9], is a 
pivotal text analytics technique that focuses on uncovering emotions, opinions, and sentiments expressed within textual data. This 
powerful tool delves into the heart of unstructured text, whether it's customer reviews, social media posts, or support ticket 
interactions, to gauge the underlying feelings and attitudes. Sentiment Analysis brings to light the spectrum of emotions, from joy to 
frustration, and translates them into quantifiable data [10], offering profound insights into customer satisfaction, product quality, and 
brand perception. 
Sentiment Analysis operates on multiple levels, from basic polarity classification (positive, negative, neutral) to more nuanced 
sentiment categorization. The nuances lie in its ability to not only detect emotions but also understand the context, sarcasm, and 
idiomatic expressions present in text. Natural Language Processing (NLP) algorithms fuel this process [11] [12], making it possible 
for machines to comprehend the subtleties of human language. Additionally, Sentiment Analysis doesn't stop at polarity; it can 
identify specific emotions like happiness, anger, or surprise, providing a more detailed perspective. 
 
1) Diverse Business Applications 
Sentiment Analysis finds applications across a multitude of industries, making it an indispensable asset for businesses aiming to 
make data-driven decisions: 
a) Customer Experience Enhancement: In the realm of customer service, Sentiment Analysis aids in the swift identification of 

customer grievances and issues. By monitoring social media, review platforms, or support channels, businesses can detect 
negative sentiments in real-time, allowing them to respond promptly and rectify concerns, thereby enhancing overall customer 
experience [13]. 

b) Product Development and Improvement: Understanding the sentiments surrounding a product or service is essential for 
innovation. Sentiment Analysis extracts feedback and opinions from user reviews [14], enabling companies to identify areas for 
improvement and adapt their offerings to meet customer expectations. 

c) Brand Reputation Management: Monitoring brand perception in the digital sphere is crucial. Sentiment Analysis tracks how a 
brand is discussed online, revealing positive and negative associations [15]. This information is invaluable for brand reputation 
management, enabling proactive measures to protect or enhance brand image. 

d) Market Research and Competitive Intelligence: Sentiment Analysis extends its reach to market research by analyzing consumer 
opinions on industry trends and competitors. Businesses can gain insights into market sentiment, emerging trends, and potential 
areas for expansion. 
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e) Financial Decision Making: In the financial sector, Sentiment Analysis of news articles and social media chatter aids in 
predicting market trends and making investment decisions [16]. By gauging market sentiment, investors can make more 
informed choices. 

Sentiment Analysis serves as a compass that guides businesses through the vast sea of textual data, allowing them to navigate the 
waves of emotions, opinions, and feedback. By harnessing the power of this technique, companies can gain a deeper understanding 
of their customers, competitors, and the ever-changing market landscape, ultimately steering their strategies toward success in a 
data-driven era. 
 
B. Topic Modelling 
Topic modeling stands as a cornerstone in the realm of text analytics and natural language processing (NLP). It is a technique 
designed to uncover latent themes, patterns, and topics concealed within vast collections of unstructured textual data [17]. At its 
core, topic modeling is about transforming the apparent chaos of text into organized, interpretable structures. By leveraging 
advanced mathematical algorithms, it identifies clusters of words and documents that revolve around similar concepts, giving rise to 
a profound understanding of what the data is truly about [18]. 
Topic modeling operates on the premise that each document in a collection can be viewed as a mixture of various topics. The key 
nuance lies in the probabilistic models that underpin the process, such as Latent Dirichlet Allocation (LDA) or Non-Negative Matrix 
Factorization (NMF). These models enable the extraction of topics by identifying co-occurring words, their probabilities, and their 
relationships within documents [19]. Beyond basic topic identification, advanced techniques also account for the evolution of topics 
over time, offering a dynamic view of textual data. 
 
1) Diverse Business Applications 
Topic modeling's versatility extends across a spectrum of industries, making it a vital tool for uncovering business insights: 
a) Content Recommendation: In the media and entertainment industry, topic modeling is instrumental in content recommendation 

systems. By understanding user interests and preferences, businesses can suggest articles, videos, or products tailored to 
individual tastes, thus enhancing user engagement and satisfaction [20]. 

b) Market Segmentation: Businesses utilize topic modeling to categorize customer reviews, survey responses, and social media 
comments into distinct segments based on prevailing themes [21]. This aids in market segmentation, allowing targeted 
marketing strategies for different consumer groups. 

c) Information Retrieval: In the domain of information retrieval, topic modeling assists search engines in returning more relevant 
results. By identifying the central themes in documents, search engines can deliver content that aligns better with user queries, 
optimizing the user experience [22]. 

d) Academic Research: Researchers leverage topic modeling to explore large collections of academic papers, identify emerging 
research trends, and facilitate literature reviews. This accelerates knowledge discovery and ensures the relevance of studies. 

e) Health Care Insights: In healthcare, topic modeling can unveil hidden insights in patient records, medical literature, and health-
related social media discussions. It assists in identifying disease trends, patient sentiment, and areas for medical research 
[23][24]. 

Topic modeling empowers businesses with the ability to navigate the intricacies of textual data efficiently. It not only categorizes 
information but also reveals trends, emerging topics, and areas of significance. By harnessing the insights generated by topic 
modeling, businesses can make informed decisions, personalize customer experiences, and gain a competitive edge in an 
increasingly data-driven world. 
 
C. Named Entity Recognition 
Topic modeling stands as a cornerstone in the realm of text analytics and natural language processing (NLP). It is a technique 
designed to uncover latent themes, patterns, and topics concealed within vast collections of unstructured textual data [25][26][27]. 
At its core, topic modeling is about transforming the apparent chaos of text into organized, interpretable structures. By leveraging 
advanced mathematical algorithms, it identifies clusters of words and documents that revolve around similar concepts, giving rise to 
a profound understanding of what the data is truly about [28]. 
Topic modeling operates on the premise that each document in a collection can be viewed as a mixture of various topics. The key 
nuance lies in the probabilistic models that underpin the process, such as Latent Dirichlet Allocation (LDA) or Non-Negative Matrix 
Factorization (NMF).  
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These models enable the extraction of topics by identifying co-occurring words, their probabilities, and their relationships within 
documents [29]. Beyond basic topic identification, advanced techniques also account for the evolution of topics over time, offering 
a dynamic view of textual data. 

 
1) Diverse Business Applications 
Named Entity Recognition finds applications across a wide spectrum of industries, offering invaluable insights and efficiency 
improvements: 
a) Information Extraction: In the financial sector, NER is instrumental in extracting critical information from financial reports, 

news articles, and regulatory documents. It identifies key data points such as company names, stock prices, and market trends, 
enabling faster and more accurate decision-making [30]. 

b) Customer Relationship Management: NER plays a crucial role in analyzing customer feedback, emails, and support 
interactions. By identifying and categorizing entities like customer names, product mentions, and issue descriptions, businesses 
can personalize customer interactions, track satisfaction levels, and address concerns promptly. 

c) Content Curation: Media and content platforms use NER to enhance content curation. By recognizing entities within articles 
and posts, these platforms can suggest related content to users, increasing user engagement and satisfaction [31]. 

d) Compliance and Risk Management: In the legal and compliance sectors, NER assists in tracking regulatory changes, identifying 
legal entities, and assessing risk factors [32]. This ensures that businesses remain compliant with evolving regulations and 
mitigate potential risks effectively. 

e) Healthcare Insights: In healthcare: NER is employed to extract critical information from patient records, medical literature, and 
clinical notes. It identifies medical conditions, drug names, and treatment protocols, supporting accurate diagnosis and 
treatment planning [33]. 

f) Geospatial Analysis: NER can identify and categorize geographic locations in text data. This is particularly valuable for 
logistics and transportation companies, aiding route optimization and geographic trend analysis. 

NER serves as a reliable compass for businesses seeking to navigate the sea of unstructured textual data efficiently. By extracting 
and categorizing crucial information, NER streamlines decision-making processes, enhances customer experiences, ensures 
regulatory compliance, and fosters data-driven innovation [34]. Its ability to reveal hidden insights within text data makes it an 
indispensable tool in today's data-driven business landscape. 
 
D. Text Summerization 
Text Summarization is a pivotal text analytics technique designed to condense lengthy documents, articles, or textual content into 
concise, coherent summaries while retaining essential information [35][36]. In the age of information overload, where vast volumes 
of textual data inundate individuals and organizations, text summarization acts as a beacon, guiding businesses in extracting critical 
insights and making informed decisions efficiently. 
Text Summarization is a nuanced art that hinges on the selection of crucial information while eliminating redundant or less relevant 
content. It operates through two primary approaches: extractive and abstractive summarization [37]. 
 Extractive Summarization: Extractive summarization selects sentences or phrases directly from the source text to form the 

summary. It relies on ranking sentences based on their significance, coherence, and relevance to the main theme [38]. 
Extractive summarization aims to preserve the original text's language and structure. 

 Abstractive Summarization: Abstractive summarization goes beyond sentence extraction. It generates summaries by rewriting 
sentences in a concise, coherent manner while retaining the original content's essence. Abstractive summarization relies on 
natural language generation techniques and can produce more human-like summaries [39]. 

 
1) Diverse Business Applications 
Text Summarization offers a myriad of applications across various industries, streamlining operations, and enhancing decision-
making processes: 
a) Content Aggregation: In the media and publishing sectors, text summarization is invaluable for aggregating news articles, blog 

posts, and research papers. Summarized content can be presented to readers, reducing information overload, and enhancing the 
user experience [40]. 

b) Market Research: Businesses utilize text summarization to distill consumer opinions and feedback from reviews, surveys, and 
social media [41]. This aids in identifying trends, customer sentiment, and product insights. 
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c) Legal Document Review: In the legal domain, text summarization expedites document review processes. It helps legal 
professionals pinpoint critical information in contracts, case documents, and statutes, saving time and reducing the risk of 
missing crucial details. 

d) E-Learning: In the education sector, text summarization is used to create concise study materials from lengthy textbooks and 
research papers. This simplifies complex subjects and facilitates effective learning. 

e) Customer Support: Text summarization automates customer support by generating concise responses to frequently asked 
questions. It enhances response times and ensures consistent communication [42]. 

f) Market Intelligence: For competitive analysis, businesses use text summarization to extract insights from industry reports, news 
articles, and market trends [43]. Summarized data aids in strategic decision-making. 

g) Healthcare: In healthcare, text summarization assists in summarizing patient records and medical literature. It allows medical 
professionals to extract vital patient information quickly and make informed diagnoses [44]. 

Text Summarization acts as a compass for businesses navigating vast seas of textual data, enabling them to distill key insights 
efficiently. By condensing information into digestible summaries, it enhances decision-making, improves customer experience, 
facilitates learning, and accelerates knowledge discovery. In an era marked by information abundance, text summarization emerges 
as an indispensable tool for staying competitive and informed. 
 
E. Text Classification 
Text classification, also known as topic classification [45] is a core element of text analytics and natural language processing (NLP), 
is a technique that involves categorizing text documents into predefined categories or labels based on their content [46]. It is a 
versatile tool that plays a pivotal role in organizing and extracting meaning from vast textual datasets, enabling businesses to 
streamline operations, automate processes, and make data-driven decisions. 
Text classification involves a nuanced understanding of language, context, and the nuances of textual content. It operates through 
machine learning algorithms that analyze text features, such as word frequency, semantics, and syntax, to assign categories 
accurately [47]. The key to effective text classification lies in selecting the right features, choosing appropriate algorithms, and fine-
tuning model parameters. 
 
1) Diverse Business Applications 
Text classification finds applications across various industries and business functions, making it an indispensable tool for achieving 
numerous goals: 
a) Content Recommendation: In content-centric industries such as media and e-commerce, text classification is used to 

recommend articles, products, or services to users based on their preferences [48]. It enhances user engagement and drives 
revenue through personalized recommendations. 

b) Customer Support: Text classification automates customer support processes by categorizing and routing customer inquiries or 
complaints to the relevant departments or agents. It accelerates response times and ensures efficient issue resolution [45]. 

c) Spam Detection: Email and message platforms employ text classification to identify and filter out spam messages. By 
distinguishing between legitimate and unsolicited content, it enhances user experience and security [49]. 

d) Document Organization: Legal firms and research organizations employ text classification to organize vast document 
repositories. It aids in categorizing documents by subject, case type, or research topic, simplifying retrieval and ensuring 
compliance. 

e) Medical Diagnosis: In healthcare, text classification helps in the automated classification of medical records, diagnostic reports, 
and patient histories [50]. It supports medical professionals in making faster and more accurate diagnoses. 

f) Market Intelligence: Businesses use text classification to monitor and categorize news articles, social media posts, and industry 
reports. It assists in tracking market trends, competitive intelligence, and emerging opportunities [51]. 

g) HR and Recruitment: In human resources, text classification streamlines the recruitment process by automatically categorizing 
and matching job applicants with suitable positions based on their resumes and job descriptions [52]. 

Text classification serves as a compass that guides businesses through the ever-expanding landscape of textual data. By accurately 
categorizing text documents, it enhances operational efficiency, enables data-driven decision-making, improves customer 
interactions, and ensures compliance. In a world driven by information, text classification empowers businesses to navigate, 
organize, and extract value from the textual sea of data. 
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F. Relationship Extraction 
Relationship Extraction is a pivotal text analytics technique which focuses on identifying and extracting valuable connections and 
associations between entities mentioned in unstructured text data [53][54][55]. This technique delves into the intricate web of 
relationships between people, organizations, events, and more, enabling businesses to unlock critical insights, streamline operations, 
and make informed decisions [56]. 
Relationship Extraction operates through natural language processing (NLP) and machine learning algorithms [57]. Its nuanced 
understanding lies in the ability to recognize and interpret contextual cues, linguistic patterns, and semantic relationships within text 
[53]. It goes beyond merely identifying entities; it uncovers the nature and significance of relationships, such as identifying that a 
person "works for" a particular company or that an event "occurs on" a specific date. 
 
1) Diverse Business Applications 
Relationship Extraction finds versatile applications across industries and business functions, providing actionable insights and 
enhancing decision-making processes: 
a) Customer Relationship: Management: Businesses employ relationship extraction to analyze customer interactions, identifying 

connections between customers, products, and purchase history. This supports personalized marketing, customer retention 
strategies, and cross-selling opportunities. 

b) Financial Analysis: In the finance sector, relationship extraction assists in analyzing financial reports, news articles, and 
regulatory filings. It uncovers associations between companies, executives, and events, aiding in investment decisions and risk 
assessment [58]. 

c) Legal Research: Legal professionals use relationship extraction to analyze legal documents, contracts, and case law. It identifies 
relationships between parties, legal precedents, and relevant case details, expediting legal research and case preparation [59]. 

d) Supply Chain Management: Relationship extraction plays a vital role in supply chain optimization. It helps identify connections 
between suppliers, manufacturers, logistics partners, and products, enabling efficient inventory management and demand 
forecasting [60]. 

e) Healthcare Insights: In healthcare, relationship extraction supports patient record analysis by identifying connections between 
patients, medical conditions, treatments, and outcomes [61]. It aids in medical research, diagnosis, and treatment planning. 

f) Social Network Analysis: Social media platforms utilize relationship extraction to map connections between users, their 
interests, and their interactions. This enhances user experience, content recommendations, and targeted advertising. 

g) Event Management: Relationship extraction assists in event management by identifying associations between event details, 
such as dates, locations, speakers, and topics [62]. It streamlines event planning and logistics. 

h) Knowledge Graphs: Relationship extraction contributes to the creation of knowledge graphs, which represent structured 
information networks. These graphs are valuable for semantic search, information retrieval, and data integration [63]. 

Relationship Extraction serves as a navigational compass in the sea of unstructured textual data, enabling businesses to uncover 
hidden connections and insights. By identifying and interpreting relationships between entities, it supports data-driven strategies, 
enhances customer experiences, and facilitates decision-making processes [64]. In an era marked by data abundance, relationship 
extraction empowers businesses to harness the power of connections within their textual datasets. 

Technique Description Applications Challenges 
Sentiment 
Analysis 

Evaluates text for 
emotional tone (positive, 
negative, neutral) to 
gauge customer 
sentiment. 

Customer feedback 
analysis, product reviews, 
brand perception 

Sarcasm, context, 
language nuances. 

Topic Modelling Uncovers hidden topics 
and patterns within text 
data. 

Content recommendation, 
market segmentation, 
academic research 

Choice of algorithms, 
topic labeling. 

Named Entity 
Recognition 

Identifies and categorizes 
specific entities (e.g., 
names, dates, locations) 
in text. 

Information extraction, 
legal document review, 
healthcare insights 

Ambiguity, entity 
disambiguation. 
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Text 
Summarization 

Condenses lengthy text 
into concise summaries 
while retaining essential 
information. 

Content aggregation, 
market intelligence, HR 
recruitment 

Abstractive vs. 
extractive 
summarization, 
coherence. 

Text 
Classification 

Assign predefined 
categories or labels to 
text documents based on 
their content. 

Content recommendation, 
customer support, spam 
detection 

Feature selection, model 
accuracy, class 
imbalance. 

Relationship 
Extraction 

Identifies and extracts 
connections and 
associations between 
entities in text. 

Customer relationship 
management, financial 
analysis, supply chain 
management 

Complex relationship 
detection, entity 
ambiguity. 

Table 3. Overview of each text analytics technique, its description, applications, and challenges 
 

Manufactures Government Financial Institutions 
 Identify root causes of 
product issue quicker. 
 Identify Trends in 
market Segments. 
 Understand 
competitors’ products 

 Identify fraud. 
 Understand public sentiments 
about unmet needs. 
 Find emerging concerns that 
can shape policy 

 Use contact center 
transcriptions. 
 Understand customers. 
 Identify money laundering or 
another fraudulent situation. 

Retail Legal HealthCare 
 Identify profitable 
customers and understand 
the reason for their loyalty. 
 Manage the brand on 
social media. 

 Identify topics and keywords 
in discovery documents. 
 Find patterns in defendant’s 
communications 

 Find similar patterns in doctor’s 
reports. 
 Use social media to detect 
outbreaks earlier. 
 Identify patterns in patient 
claims data. 

Telecommunications Life Sciences Insurance 
 Prevent customer 
churn. 
 Suggest up-sell/cross-
sell opportunities by 
understanding customer 
comments 

 Identify adverse events in 
medicines or vaccines. 
 Recommend appropriate 
research materials. 

 Identify fraudulent claims. 
 Track competitive intelligence. 
 Manage the brand on social 
media. 

Table 4. Text Analytics Use Cases 
 

III. NATURAL LANGUAGE PROCESSING (NLP): TRANSFORMING BUSINESS INSIGHTS     THROUGH 
LANGUAGE UNDERSTANDING 

Businesses have experienced a significant shift in viewpoint in the modern, data-heavy environment. They've realized that language 
is much more than just letters or words on paper; it is the doorway to a treasured trove of insightful knowledge [65]. The lifeblood 
of any successful business is educated decision-making, which is fueled by these insights. Natural Language Processing (NLP), a 
thriving discipline located at the nexus of computer science and linguistics, is at the center of this transformative journey [66]. NLP 
acts as a potent catalyst, radically transforming the ways in which we connect with, interpret, and derive meaning from the 
enormous sea of human language. 
NLP endows machines with a remarkable ability—to not just process language, but to comprehend it, to discern its nuances, and 
even to generate it [66][67]. This capability represents a pivotal bridge between the realm of humans and that of machines. As 
businesses increasingly harness the capabilities that NLP offers, they are doing far more than skimming the surface of their data, 
they are diving deep into the textual ocean to unearth insights that were previously buried and inaccessible.  
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These insights are more than just data points; they are the keys to understanding customer sentiments, market trends, and 
operational efficiencies [68][69]. In essence, NLP is transforming businesses by allowing them to speak the language of data 
fluently, gaining deeper insights, enriching customer experiences, and optimizing their operations to a level that was once 
unimaginable. 
 
A. The Role Of NLP In Business Insights 
NLP has become an indispensable tool for businesses seeking to extract meaningful insights from the vast troves of textual data they 
generate and encounter. Here's how NLP is revolutionizing business insights: 
1) Customer Understanding: One of the primary hurdles faced in the service industry revolves around the art of managing 

customer experience. This encompasses every interaction a customer engages in with a business throughout their purchasing 
journey. The challenge lies in the fact that customer perception is inherently subjective, varying from person to person. Hence, 
it becomes imperative to capture and understand their viewpoints, especially concerning their most recent interactions [70]. The 
goal is to enhance the overall service quality. Traditionally, businesses resort to surveys, where they randomly reach out to 
customers, seeking to gauge their satisfaction levels [71]. These surveys often include open-ended questions to solicit detailed 
feedback. However, the real challenge emerges when it's time to process and derive valuable insights from this treasured trove 
of responses. This is where the role of Natural Language Processing (NLP) steps in [72], as it becomes increasingly vital in this 
ever-evolving landscape. Customer behaviors are dynamic, and their preferences shift, underscoring the need to effectively 
analyze and weigh each piece of feedback to adapt and thrive. 

2) Competitive Intelligence (CI): Competitive Intelligence (CI), a facet within the broader domain of Knowledge Management, 
operates with the primary objective of keeping a vigilant eye on a company's external surroundings [73]. This vigilance is 
driven by the quest for valuable information that can significantly impact the decision-making process within the organization. 
In essence, CI serves as the information compass that guides businesses through the intricate maze of choices, especially in 
critical areas like investments, marketing strategies, and long-term strategic planning [74]. The majority of CI practices in the 
past came from traditional sources such published business reports and other printed documents. Understanding rivals and 
market dynamics was built on this. But just as the corporate environment is still changing, so is the world of CI. The importance 
of Natural Language Processing (NLP) is growing in the current digital era, when data is constantly flowing in a variety of 
formats and sources, including the huge internet. Organizations can use NLP to extract useful insights from unstructured data, 
such as web content, social media, and text-based resources [66], in addition to gaining access to information. 

3) Market Research: Market research has undergone a remarkable transformation, thanks to the integration of Natural Language 
Processing (NLP). Gone are the days of manually shifting through stacks of market research reports and news articles to discern 
market trends. With NLP at the helm, this laborious process is now seamlessly automated. NLP algorithms possess the 
remarkable ability to not only parse through vast volumes of textual data but also to decipher the nuances and sentiments 
embedded within [75]. This enables businesses to effortlessly identify emerging trends, gauge customer demands, and spot 
market opportunities that might have otherwise remained hidden. In essence, NLP acts as the vigilant sentinel, tirelessly 
scouring the digital landscape for invaluable insights [76]. The profound impact of NLP on market research is reflected in its 
ability to transform raw data into actionable intelligence. NLP doesn’t stop at recognizing trends; it goes further by providing 
businesses with a dynamic and responsive edge. It equips organizations to stay agile in a fast-paced business environment, 
ensuring that they are not only in tune with market shifts but also prepared to respond proactively [75]. This newfound agility is 
invaluable, especially in industries where timing and adaptability can make all the difference. NLP's role in market research 
transcends automation; it empowers businesses to turn information into strategy, ensuring they are not just passive observers 
but active participants in shaping their future. 

4) Financial Analysis: The realm of financial analysis has witnessed a profound transformation with the incorporation of Natural 
Language Processing (NLP). In the financial sector, where every decision carries significant weight, NLP serves as a powerful 
ally for investors and analysts alike. Gone are the days of poring over mountains of financial reports and economic data. NLP 
steps in as the financial wizard, extracting meaning from earnings reports, scrutinizing news articles, and dissecting complex 
economic data [77]. But it doesn't stop at data parsing; NLP has the unique ability to discern market sentiments embedded in 
textual content [78]. This capacity is nothing short of revolutionary, as it allows investors to make informed, data-driven 
decisions. Whether assessing market sentiment surrounding a particular stock or identifying potential investment opportunities 
or risks, NLP serves as the compass guiding investors through the intricate financial landscape. The significance of NLP in 
financial analysis is underscored by its role in translating textual data into actionable insights [79]. It's not merely about 
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crunching numbers; it's about understanding the underlying narratives and sentiments that shape market dynamics. NLP equips 
investors with the tools needed to gauge market sentiment accurately and to make decisions that are not solely reliant on 
historical data but also rooted in real-time information. This newfound ability to assess sentiments in news articles or social 
media posts provides a crucial edge in an ever-volatile financial world. NLP's contribution is far more than automation; it's 
about empowering financial professionals to navigate the complexities of the market with precision and foresight. 

5) Healthcare Insights: In the area of healthcare, where precise and timely information can mean the difference between life and 
death, Natural Language Processing (NLP) has emerged as a transformative force. NLP plays a pivotal role in supporting 
medical professionals by delving into the wealth of textual data present in patient records, clinical notes, and extensive medical 
literature [80]. This capacity goes far beyond simple data extraction; NLP enables healthcare providers to extract vital insights 
that can shape diagnosis, treatment planning, and medical research [81]. One of NLP's notable contributions is its ability to 
unlock the narratives hidden within medical records. It doesn't merely parse through data; it comprehends the nuances of 
clinical notes, deciphering the context and intent behind each entry [80]. This translates to a more accurate and efficient 
diagnosis, as medical professionals can access critical patient information quickly. NLP also proves indispensable in medical 
research, as it sifts through vast volumes of medical literature, identifying trends and insights that may have remained 
concealed otherwise. It accelerates the pace of discovery, enabling researchers to access relevant studies and stay at the 
forefront of medical advancements [82]. As a result, NLP is not just a tool; it's a lifeline for healthcare providers and 
researchers, transforming the landscape of medical decision-making and shaping the future of healthcare. 
 

Area of Business Insights NLP function 
Customer Understanding  Sentiment Analysis 

 Customer feedback mining 
Competitive Intelligence  News article sentiment analysis 

 Competitor analysis 
Market Research  Trend Identification 

 Market sentiment analysis 
Content Curation  Content recommendation 

 User engagement analysis 
Financial Analysis  Earning report analysis 

 Market sentiment analysis 
Healthcare Insights  Medical records analysis 

 Medical Literature mining 

Table 4. Role of NLP in business Insights 
 

 
Figure 1. Distribution of NLP’s role in different aspects of business Insights. 
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B. Recent Advances In Nlp For Business Insights 
In the fast-evolving landscape of business, recent advancements in Natural Language Processing (NLP) have ignited a revolution in 
how organizations harness the power of language for insights. These breakthroughs, marked by cutting-edge algorithms and models, 
have empowered businesses to navigate the intricacies of unstructured text data with unparalleled precision. From sentiment 
analysis that gauges customer emotions to advanced chatbots that facilitate seamless customer interactions, these innovations are 
driving businesses toward more data-driven decision-making and fostering unparalleled levels of engagement and understanding 
with customers [83]. In this era of rapid digital transformation, NLP's role in shaping the business landscape has never been more 
profound or promising. 
1) Transformer Models: Transformer-based models like BERT and GPT-3 have revolutionized NLP. They excel in understanding 

context and nuances in language, making them ideal for tasks like sentiment analysis and language generation. 
2) Multilingual NLP: NLP models can now handle multiple languages seamlessly, breaking down language barriers and 

facilitating global communication and analysis. 
3) Customization: Businesses can fine-tune NLP models to suit their specific domains and requirements, ensuring highly accurate 

and relevant results. 
4) Ethical AI: Addressing bias and fairness in NLP models is a growing focus. Ethical AI practices are essential to prevent 

perpetuating stereotypes and inequalities in business insights. 
NLP is not just a tool; it's a strategic asset for businesses [66]. It empowers them to navigate the complex world of language, extract 
actionable insights, and make data-driven decisions. As NLP continues to advance, businesses will find themselves at the forefront 
of innovation, unlocking new opportunities and delivering enhanced value to their customers. In an era where words matter more 
than ever, NLP is the key to unlocking the insights hidden within them. 
 
C. A Deeper Look At Recent Advancements In NLP That Have Contributed To Improving Text Analytics And Generating Business 

Insights 
1) Pretrained Language Models 
In the present era of Natural Language Processing (NLP), recent advancements have ushered in a new era marked by the rise of 
pretrained language models. These models have been pre-trained on vast corpora of text from the internet, equipping them with an 
unprecedented understanding of human language nuances [84]. This breakthrough has significantly enhanced text analytics 
capabilities, enabling organizations to extract more profound and context-rich insights from textual data sources. 
 
a) CHATGPT-3: (Generative Pre-Trained Transformer 3) 
ChatGPT-3, a remarkable creation by OpenAI, represents a game-changing advancement in our interaction with technology. This 
model, meticulously trained on an extensive dataset, possesses the remarkable ability to comprehend and generate text that mirrors 
human language with exceptional precision.  
What truly excites is ChatGPT-3's potential to elevate the realms of Natural Language Processing (NLP) and Natural Language 
Understanding (NLU) across a diverse spectrum of applications [85]. ChatGPT-3 epitomizes the potential of pretrained models in 
the realm of text analytics and business insights. Its ability to engage in coherent and context-aware conversations with users has 
unlocked novel applications across various industries [86]. 
In the context of business insights, ChatGPT-3 serves as a dynamic tool for extracting valuable insights from textual data sources 
such as customer reviews, social media interactions, and market reports [87]. Its prowess lies in its capacity to decipher the nuances 
of human language, enabling it to gauge customer sentiments, identify emerging market trends, and even assist in automating 
customer support interactions. ChatGPT-3's impact extends beyond data extraction; it facilitates data-driven decision-making by 
transforming raw textual data into actionable insights. 
Furthermore, ChatGPT-3's natural language generation capabilities are increasingly leveraged for content generation and curation, 
enhancing businesses' ability to create engaging content that resonates with their target audience [88]. Its versatility and adaptability 
have positioned it as a vital component in the arsenal of tools that drive modern businesses toward data-driven strategies and more 
personalized customer experiences. 
As we delve deeper into the realm of recent NLP advancements, it becomes evident that pretrained language models like ChatGPT-
3 are not just tools but catalysts for innovation, redefining how organizations leverage textual data to gain critical business insights 
and foster deeper connections with their customers. 
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b) CHATGPT-4: (Generative Pre-Trained Transformer 4) 
GPT-4, the latest addition to OpenAI's GPT series, is a multimodal large language model that was unveiled on March 14, 2023. It is 
now accessible to the public through ChatGPT Plus, while access to its commercial API is available via a waitlist. GPT-4 underwent 
extensive training to predict the next token in text sequences, and further fine-tuning was carried out using reinforcement learning 
based on input from both human and AI sources [89]. This meticulous process aimed at ensuring alignment with human standards 
and compliance with desired policies. The evolution from GPT-3 to GPT-4 signifies a substantial leap in the realm of Natural 
Language Processing (NLP) and its profound impact on text analytics and business insights. GPT-4, the most recent iteration from 
OpenAI, boasts a remarkable advancement over its predecessor, GPT-3, primarily due to its substantially augmented training 
dataset. While GPT-3 was trained on a dataset comprising 17 gigabytes of data, GPT-4 has been enriched with a colossal 45 
gigabytes of training data. This substantial augmentation in training data equips GPT-4 with the capability to deliver significantly 
more accurate and nuanced results, setting the stage for transformative enhancements in the field of NLP [90]. 
In this context, ChatGPT-4 emerges as a dynamic ally for organizations seeking to extract actionable insights from the vast realm of 
unstructured textual data. It empowers businesses to streamline their text summarization processes, efficiently distilling extensive 
volumes of information into concise, digestible forms [91]. Furthermore, its prowess in sentiment analysis equips businesses with 
the means to gauge customer opinions, market sentiments, and brand perceptions with exceptional precision [92]. By harnessing 
ChatGPT-4's capabilities, organizations can navigate the intricate landscape of textual data more effectively, enhancing their 
decision-making processes and elevating their potential for delivering meaningful and informed choices to their stakeholders. 

 
c) BERT: (Bidirectional Encoder Representations from Transformers) 
In the evolving landscape of Natural Language Processing (NLP), the Bidirectional Encoder Representations from Transformers, or 
BERT, has emerged as a trailblazing language model that has redefined our approach to text analytics and business insights 
generation [93]. Developed by Google AI, BERT represents a significant leap forward in NLP, primarily due to its unique 
architecture that captures context from both the left and right sides of a word [94], making it particularly adept at understanding the 
nuances of language. One of the standout features of BERT is its pre-training on a massive corpus of text data, enabling it to grasp 
the intricacies of language semantics, nuances, and contextual meanings [95]. This contextual understanding is pivotal in the realm 
of text analytics, as it empowers BERT to extract more accurate and contextual relevant insights from unstructured textual data 
sources [96]. When applied to business contexts, BERT's capabilities are transformative. It enables businesses to analyze customer 
feedback, market trends, and textual data with unprecedented precision, uncovering hidden patterns, sentiments, and actionable 
insights [97]. Moreover, BERT's impact extends beyond mere data extraction. Its natural language understanding abilities enable it 
to facilitate more accurate content recommendations and personalization, enhancing user experiences and engagement [98]. In 
business insights generation, BERT's contributions are multifaceted. It assists in customer sentiment analysis, helping organizations 
gauge customer satisfaction and product perceptions with unparalleled accuracy. Additionally, BERT aids in market trend 
identification [93], enabling businesses to adapt quickly to changing consumer preferences and industry dynamics. 
In conclusion, BERT stands as a remarkable milestone in the field of NLP, significantly elevating text analytics capabilities and the 
generation of business insights. Its contextual understanding and language comprehension are instrumental in unraveling the 
complex web of unstructured textual data [97], making it an invaluable tool for businesses seeking to make data-driven decisions 
and enhance customer experiences in an increasingly data-rich world. As we continue to witness the integration of BERT in diverse 
business applications, it becomes increasingly evident that this language model is not just a technological innovation but a strategic 
asset that is shaping the future of data-driven decision-making and personalized customer engagement. 

 
2) Transfer Learning and Fine-Tuning 
Recent advancements in Natural Language Processing (NLP) have transformed text analytics, with the adoption of transfer learning 
and fine-tuning at the forefront. These techniques harness the power of pretrained language models like BERT and GPT, which are 
initially trained on vast amounts of internet text, to jumpstart their understanding of language semantics and context [99]. By 
building upon this foundation, models can rapidly adapt to specific tasks or industries. 
For example, in healthcare, fine-tuning a pretrained model with medical literature and patient records empowers NLP systems to 
extract valuable medical insights from unstructured data, benefiting clinical decision support and research [100]. Similarly, in 
finance, fine-tuning on historical fraud cases enhances the detection of fraudulent transactions, safeguarding businesses and 
customers [101]. This versatility extends to various domains, empowering organizations to leverage the wealth of textual data for 
data-driven decisions and enhanced customer experiences. 
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Accessible NLP frameworks and cloud-based services have democratized these techniques, making them readily available to 
businesses of all sizes. Services like Google Cloud AutoML and AWS SageMaker provide user-friendly interfaces for implementing 
transfer learning and fine-tuning. The democratization of NLP technology, coupled with its remarkable adaptability, signifies a 
transformative shift in how businesses harness the potential of unstructured textual data, thereby shaping the future of text analytics 
and business insights generation [102]. 

 
3) Contextual Embeddings 
The landscape of Natural Language Processing (NLP) has witnessed a transformative shift with the emergence of contextual 
embeddings, a technology that is revolutionizing text analytics and the generation of business insights. Contextual embeddings refer 
to word representations in which the meaning of a word is dependent on its context within a sentence or document [103]. Models 
such as ELMo (Embeddings from Language Models) and more recent ones like RoBERTa and BERT have propelled contextual 
embeddings to the forefront of NLP. These embeddings capture the contextual nuances of language, significantly improving the 
accuracy and depth of NLP tasks. 
Contextual embeddings are designed to address one of the fundamental challenges in traditional word embeddings, where words are 
assigned fixed representations regardless of their context [104]. For example, in traditional embeddings, the word "bank" would 
have the same representation whether it refers to a financial institution or the side of a river. Contextual embeddings, on the other 
hand, differentiate between these meanings by considering the surrounding words. This makes them immensely valuable in tasks 
such as named entity recognition [105], where understanding the context is crucial to accurately identifying entities like "Apple" as 
a company or a fruit. In the realm of business insights, contextual embeddings have the potential to unearth deeper and more 
nuanced insights from textual data [106]. For instance, in market analysis, these embeddings can help dissect customer feedback to 
identify not just what customers are saying but also the specific aspects or features of a product that matter most to them. In 
sentiment analysis, contextual embeddings enable a finer-grained understanding of sentiment by considering the context in which 
words or phrases are used [107]. This level of depth and accuracy is invaluable for businesses seeking to gain a competitive edge by 
truly understanding their customers' preferences and sentiments. 
The adoption of contextual embeddings has been further fueled by their compatibility with transfer learning and fine-tuning, 
creating a synergy that enhances NLP models' adaptability to specific tasks and domains. This combination of techniques has 
enabled organizations to leverage the full potential of contextual embeddings in various industries, from e-commerce and healthcare 
to finance and marketing. As businesses increasingly recognize the importance of nuanced insights from textual data, contextual 
embeddings stand as a game-changing advancement in the pursuit of enhanced text analytics and business insight generation. 

 
4) Multilingual and cross-lingual NLP 
Multilingual and cross-lingual Natural Language Processing (NLP) represents a monumental leap forward in the realm of text 
analytics and business insights generation, enabling organizations to navigate the complexities of multilingual data and extract 
valuable insights from diverse language sources. This paradigm shift is characterized by the development of NLP models capable of 
understanding and processing multiple languages, often with minimal training data, opening up new horizons for businesses in the 
globalized world. One of the key advancements in multilingual NLP is exemplified by models like mBERT (multilingual BERT), 
which have been trained on a multilingual corpus, allowing them to perform language-agnostic tasks effectively [108]. This means 
that a single model can comprehend and analyze text in numerous languages without the need for language-specific models. For 
instance, a global e-commerce company can use multilingual NLP to gain insights from customer reviews in different languages, 
helping them tailor their product offerings and marketing strategies to specific regions. Cross-lingual NLP, on the other hand, takes 
multilingual capabilities a step further by facilitating the transfer of knowledge and insights across languages. For example, a 
sentiment analysis model trained in one language can transfer its understanding of sentiment to another language with limited 
labeled data. This cross-lingual transfer learning significantly reduces the resources required to develop NLP solutions for multiple 
languages [109]. In a business context, this means that organizations can expand their global reach and cater to diverse customer 
bases without the need for extensive language-specific NLP development. As businesses increasingly operate on a global scale, 
multilingual and cross-lingual NLP models are instrumental in breaking down language barriers and unlocking insights from 
multilingual data sources. They empower organizations to gain a comprehensive understanding of customer feedback, market 
trends, and competitive landscapes across various languages, facilitating informed decision-making in a globalized marketplace 
[95]. In an interconnected world, the ability to harness multilingual and cross-lingual NLP represents a pivotal advancement in the 
pursuit of enhanced text analytics and business insight generation. 
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5) Handling Slang, Sarcasm, and Cultural Nuances 
NLP has made remarkable strides in recent years in addressing the subtleties of language, including slang, sarcasm, and cultural 
nuances, which have traditionally posed challenges to text analytics and business insights. These advancements are crucial for 
businesses seeking to truly understand customer sentiment and behavior, especially in the context of social media and informal 
communication channels [110]. 
One of the key developments in this domain is the ability of NLP models to recognize and interpret slang, which is prevalent in 
informal digital communication. Slang terms are often context-dependent and can vary significantly across regions and communities 
[111]. For instance, in the context of a food delivery service, phrases like "hangry" (a portmanteau of hungry and angry) or "craving 
some grub" may indicate a strong desire for food. NLP models are now equipped to decipher such slang terms and derive 
meaningful insights from them, helping businesses gauge customer needs and preferences more accurately. 
These advancements in handling slang, sarcasm, and cultural nuances signify a major step forward in text analytics and business 
insights generation. They empower organizations to derive more accurate and culturally sensitive insights from textual data, 
enabling better decision-making and customer engagement. As NLP continues to evolve in this direction, businesses stand to gain a 
deeper understanding of their customers and markets, leading to improved products, services, and customer experiences [68]. 

NLP 
Advancement 

Year Description Pros Cons 

Pre-trained 
language 
models (BERT, 
GPT) 

2018(BERT) 
2022(GPT) 

Pre-trained models 
like BERT and 
GPT, equipped with 
vast linguistic 
knowledge, have 
revolutionized NLP, 
enabling enhanced 
text analytics and 
business insight 
generation. 

 Highly 
accurate and 
capable of 
understanding 
contextual nuances. 
 Reduce the 
need for extensive 
labeled data for 
specific tasks. - 
Foster rapid 
development of 
NLP applications. 

 Enormous 
model sizes and 
computational 
resources required 
for training.  
 May struggle 
with domain-specific 
or low-resource 
languages. 
 Ethical 
concerns regarding 
biases present in 
training data. 

Transfer 
learning and 
fine-tuning 

2018 The application of 
transfer learning 
and fine-tuning 
techniques allows 
NLP models to 
rapidly adapt to 
specific tasks and 
domains, 
significantly 
improving their 
adaptability and 
performance. 

 Enables quick 
adaptation of pre-
trained models to 
domain-specific 
tasks. 
 Reduces the 
need for training 
large models from 
scratch. 
 Enhances 
model performance 
with limited 
labeled data. 

 Fine-tuning 
may require domain 
expertise for optimal 
results. 
 Risk of 
overfitting if not 
carefully fine-tuned. 
 The challenge 
of finding the right 
balance between pre-
training and fine-
tuning. 

Contextual 
embeddings 

2018 Contextual 
embeddings, 
exemplified by 
models like ELMo, 
RoBERTa, and 
BERT, capture the 
nuanced meaning 

 Improve 
accuracy in 
understanding 
word meaning 
within different 
contexts. 
 Enhance 

 Increased 
model complexity 
and computational 
requirements. 
 May struggle 
with out-of-
vocabulary words. 
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of words in context, 
revolutionizing text 
analytics and 
facilitating deeper 
insights. 

performance across 
various NLP tasks. 
 Facilitate 
more nuanced 
sentiment analysis 
and language 
understanding. 

 Limited 
interpretability 
compared to 
traditional word 
embeddings. 

Multilingual 
and cross-
lingual NLP 

2019 Multilingual 
models, including 
mBERT, enable 
NLP systems to 
process and 
understand multiple 
languages, while 
cross-lingual NLP 
facilitates 
knowledge transfer 
across languages 
for comprehensive 
insights. 

 Streamline 
NLP solutions for 
multilingual 
environments. 
 Enable cross-
lingual knowledge 
transfer and 
insights generation. 
 Expand 
global reach and 
customer 
engagement for 
businesses. 

 Multilingual 
models may require 
substantial 
computational 
resources. 
 Cross-lingual 
challenges in 
maintaining accuracy 
across languages. 
 Handling 
dialects and cultural 
nuances remains a 
challenge. 

Handling slang, 
sarcasm, and 
cultural 
nuances 

Ongoing NLP advancements 
have equipped 
models to recognize 
and interpret slang, 
sarcasm, and 
cultural nuances, 
enhancing their 
ability to accurately 
analyze sentiment 
and customer 
behavior. 

 Improved 
sentiment analysis 
accuracy in 
informal 
communication. 
 Better 
understanding of 
sarcasm and humor 
in textual data. 
 Enhanced 
cultural sensitivity 
for global customer 
engagement. 

 Challenges in 
building 
comprehensive slang 
and sarcasm 
recognition. 
 Contextual 
interpretation can be 
complex and context 
dependent. 
 Addressing 
biases in cultural 
nuances can be 
challenging. 

Table 6. Advancements in Natural Language Processing (NLP) for Text Analytics and Business Insights 
 

Business Sector NLP Use Cases 
Manufacturers  Quality Control: Detect defects in manufacturing processes using NLP on sensor data. 

 Supply Chain Optimization: Analyze unstructured text data to forecast demand and 
optimize logistics. 

 Customer Feedback Analysis: Extract insights from customer reviews to improve 
product quality. 

Financial 
Institutions 

 Sentiment Analysis: Gauge market sentiment from news and social media for 
investment decisions. 

 Fraud Detection: Identify fraudulent activities by analyzing transaction narratives. 
 Customer Support: Enhance customer service with chatbots for answering queries and 

processing requests. 
HealthCare  Electronic Health Records (EHR): Extract valuable insights from patient records for 

diagnosis and treatment. 
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 Drug Discovery: Analyze scientific literature to identify potential drug candidates. 
 Disease Surveillance: Monitor public health trends by analyzing social media and news 

reports. 
Government  Public Opinion Analysis: Understand public sentiment through social media 

monitoring. 
 Language Translation: Translate government documents to serve diverse language-

speaking populations. 
 Legal Document Analysis: Analyze legal texts and documents for regulatory 

compliance. 
Retail  Customer Behavior Analysis: Predict customer preferences and optimize product 

recommendations. 
 Inventory Management: Forecast demand and manage stock levels based on text data 

analysis. 
 Competitor Analysis: Monitor competitors' pricing and market strategies from online 

sources. 
Marketing  Social Media Campaigns: Measure the effectiveness of marketing campaigns through 

sentiment analysis. 
 Content Personalization: Deliver personalized content recommendations to users. 
 Market Research: Analyze customer feedback to identify market trends and consumer 

preferences. 

Energy  Energy Consumption Forecasting: Predict energy demand for efficient resource 
allocation. 

 Maintenance Prediction: Detect equipment failures by analyzing sensor data narratives. 
 Regulatory Compliance: Ensure compliance by analyzing textual regulatory 

documents. | 
Table 7. Natural Language Processing Use Cases 

 
IV. DIRECT APPLICATIONS  OF NLP IN BUSINESS 

A. Social Media Analysis  
Social midia platforms produce massive amout of textual data that in order for organizatiuons and business to make that data usefull 
in such a way that would add value to the business a systematic extraction of a mass textual unstrutured data  through data mining 
from the data wherehouse and futher processes to tramsform the row data into usefull information is necessary and for that, a variety 
of tools and methodologies of text data mining to process the data are used, being Natural Processing Language (NLP) one of the 
most important[112]. As NLP is mostly effective in any domais where information is not strutured (social midia ), organization 
laverage the analysis of text to extract insight from social midia to better understand the consumers [113]. 

 
B. Customer Support and Feedback Analysis  
In small of large scale organizations cervice centers ,timely and acurate knolodgy delivery to sevice representetive become the 
cornerstone for deliverying service to curtomer in efficient way. Efficient text mining is uesd to extract row data and transform it 
into usefull information of intrest from very long service request (SR) documents in the historycal database , and matching new 
service requests with previously solved service requests [114]. Sentiment analysis is used to determine if client feedback is good, 
negative, or neutral. This may be used to prioritise customer complaints, identify areas for improvement, and assess the efficacy of 
customer service activities [115]. Topic modelling is used to find the major themes in consumer feedback. This may be used to 
discover frequent issues, monitor consumer happiness over time, and develop new product and service ideas; To automatically 
detect and fix typical consumer concerns, use issue resolution, this allows customer service representatives to focus on more 
complicated issues. 
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C. Market Research and Trend Identification  
Automatic text summarization is a well-known problem in the field of Natural Language Processing (NLP). The thecnics are 
broadly classified into two types: abstractive and extractive summarization. The extractive summarization is based on identifying 
key sentences or phrases from the text source and grouping them to produce a summary without paraphrasing or rewriting the 
original text; on the other hand, the abstractive summarization is based on using a deeper understanding of the source text and 
producing new sentences that are absent in the original text, reducing redundancy and focusing on the true meaning of the original 
text [116]. 
Sentiment analysis is used to determine the sentiment of people's attitudes about a product, service, or sector. This may be used to 
monitor industry trends, find new opportunities, and assess the efficacy of marketing initiatives. To identify the key subjects being 
discussed in internet forums and blogs, use topic modelling. This may be used to spot developing trends, track client preferences, 
and come up with new product ideas [117]. 

 
D. Competitive Intelligence and Brand Monitoring 
As sentiment analysis determine the emotional tone bahind a serias of words, used to gain an understading of the attitudes, opinions, 
and emotios expressed within an online mention. A proposed selection model, classification of sentiment review using Hybrid 
feature selection (SRCHFS), that extracts synsets feature set coupled with Correlation feature selection method can improve the 
performance of sentiment classification. Support Vector Machine (SVM) classifier is used for sentiment classification on a dataset 
of movie reviews, multi-domain product reviews, Zomato cell phone reviews, and help restaurant reviews[118]. 

 
E. Legal and Compliance Document Analysis 
Natural Language processing is used in resumais analysis to verify the suitability of the candidate with the job profile presented by 
the organization. Contract analysis to automatically identify key terms and conditions in contracts. This can help to ensure that 
contracts are compliant with all applicable laws and regulations [119]. 
The attenpt of monitoring and identify potential compliance risks in documents bring LNP in play specialy in marketing, Human 
Resouces and legal departments as in other fields of business operations , the automated and optimised process help in inproving the 
efficiency in term of legal and compliance documente analysis, being of massive benefit for organizations because the process 
prevent them from having inligal practices within the organization [120]. 

 
V. CHALLENGES AND LIMITATIONS 

Using Text Analytic and Natural Language Processing (NLP) in corporate contexts opens up new avenues for data-driven decision-
making, customer interaction, and process automation. However, these advanced technologies are accompanied by several obstacles 
and constraints that need careful planning and execution.  

 
A. Handling Unstructured and Noisy Data 
The decision making process in different organizational management structure and evironments , encounter a moment of change in 
the organizational context. Over the years, Business Analitics have came to be seen as an area that first and foremost lavarages the 
value of non text data, however with the advancement of the analytics tools to analyse text data, driven by the growing perception of 
importance of involving text data analysis for decision making process bring about some chalenges [121]. 
Textual data in corporate situations is frequently unstructured, which makes it inherently noisy. Misspellings, grammatical mistakes, 
abbreviations, and colloquialisms are examples of noisy data. Additionally, data may be dispersed across several sources, such as 
emails, social media, and consumer evaluations; however,to extract useful insights, NLP algorithms rely on well-structured data. 
The inclusion of noise and unstructured data might impair text analytics accuracy and efficacy, resulting in incorrect findings and 
misinterpretations. 

 
B. Ensuring Accuracy in Sentiment Analysis 
Sentiment analysis is a well-known NLP application that aims to determine the sentiment or emotional tone of text data, which 
frequently is classified as positive, negative, or neutral. However, due to language intricacies, sarcasm, irony, and context-dependent 
sentiment, obtaining high degree of accuracy in sentiment analysis is a difficult undertaking. Even cutting-edge sentiment analysis 
models often struggle with subtle emotional expressions, making it challenging to categorize sentiment consistently and properly 
[122]. 
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Misinterpretation of language subtleties can result in misinterpretation of mood, thus leading to incorrect business choices. For 
example, a positive feeling laced with irony may be misclassified as negative, hurting the evaluation of consumer happiness. 
A consumer complaint about a product delivery delay, for example, may contain positive emotion about the product itself. 
Misinterpretation of this context may result in inaccurate assessments of overall customer satisfaction and Mistaking sarcasm for 
irony might lead to the same . For instance, a sarcastic comment indicating discontent with a product might be misclassified as 
favorable emotion, influencing the evaluation of product performance. 

 
C. Dealing with Domain-specific Language and Jargon 
Every industry and area have its own collection of terminologies, acronyms, and jargon. Within their respective disciplines, these 
specialized phrases are used to express exact meanings and notions. For example, the aviation industry may employ aviation 
language, but the financial sector uses investment and finance phrases. For organizations to extract valuable insights from textual 
data, accurate comprehension and interpretation of domain-specific terminology are important. Misinterpretation of domain-specific 
words might result in analytical and decision-making mistakes [123]. When broad NLP models are applied to domain-specific text, 
they may produce inferior results, such as incorrectly categorizing phrases or failing to comprehend the context of industry-specific 
terminology. This constraint has the potential to impair the accuracy of automated content analysis, information retrieval, and 
consumer interactions. Developing domain-specific models from scratch or extending existing ones necessitates significant 
investments in data gathering, annotation, and model training. Furthermore, continual maintenance is required to keep the model up 
to current with changing domain terms. 

 
D. Addressing Privacy and Ethical Concerns  
In the business sector, NLP demands a holistic strategy that involves legal compliance, data protection measures, transparency, the 
creation of ethical algorithms, and employee training. These concerns make it difficult for businesses to manage the complexities of 
data protection and ethics while implementing NLP technology effectively and ethically. Regulatory environment governing data 
privacy and protection has dramatically changed in recent years, with laws demanding high standards for the handling of data. 
[124]These regulations apply to entities operating in areas or dealing with data from residents of these states where data handling 
regulation is verry tight; failure to comply with data privacy regulations can lead to severe penalties and harm a business's 
reputation and erode customer trust. NLP is used to handle sensitive textual data, such as personal information , financial, and health 
information; Keeping sensitive data safe is not only a legal requirement, but it is also crucial for maintaining customer trust and 
avoiding data breaches, which may have major financial and reputational consequences. 

 
E. Managing Biases in Language Models  
Mitigating biases in language models while maintaining performance is a difficult task. Data pretreatment, debiasing methods, and 
continual monitoring may be used to overcome biases. However, striking a balance between bias reduction and model effectiveness 
is critical. Ongoing advancement in the field of NLP focuses on developing non-biasing techniques that can effectively reduce 
biases in language models, and businesses should stay informed about these advancements and consider their applicability. 
Language models, such as those based on deep learning architectures, are generally trained using massive text corpora acquired 
from the internet, and the data collected frequently reflects societal prejudices. For example, historical and cultural prejudices may 
be entrenched in internet content's terminology [125]. Gender biases are a major expression of this phenomenon, with language 
models occasionally identifying certain occupations or jobs with specific genders based on the data to which they have been 
exposed. The appearance of biases in language models emphasises the significance of examining these models from a socio-
technical standpoint.  
Biases in language models can result in unintended discriminatory outcomes when used in business contexts. Biassed language 
models may generate automated content, chatbot responses, or recommendations that inadvertently discriminate against certain 
demographic groups. Such discriminatory outcomes can negatively impact customer interactions, brand image, and legal 
compliance. 

VI. PROPOSED SOLUTIONS TO THE PROBLEMS 
To address these challenges, businesses can take several proactive steps. First, data preprocessing techniques should be robust and 
comprehensive, encompassing data cleaning, tokenization, and stopword removal. Advanced methods like named entity recognition 
(NER) and part-of-speech tagging can be employed to structure data effectively. Investing in high-quality data collection and regular 
data maintenance are essential for maintaining data quality. 
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For enhancing accuracy in sentiment analysis, companies can utilize machine learning models that are fine-tuned on domain-
specific data. Ensemble methods combining the predictions of multiple models can further improve accuracy. Continuous 
monitoring and refinement of sentiment analysis models based on user feedback can contribute to ongoing improvement. 
To tackle domain-specific language and jargon, businesses should consider creating custom dictionaries and ontologies tailored to 
their industry. Building a domain-specific corpus of text data for training models can greatly improve understanding. Collaboration 
with subject matter experts who are well-versed in the specific domain can provide insights into industry-specific language nuances. 
Addressing privacy and ethical concerns requires establishing clear data usage policies and compliance with regulations such as 
GDPR. Implementing anonymization techniques for sensitive data and obtaining informed consent from users are crucial steps. 
Regular audits and transparency in data handling practices can build trust with customers and stakeholders. 
Managing biases in language models necessitates continuous model monitoring and bias mitigation strategies. Diversifying training 
data sources to reduce bias propagation and incorporating ethical AI practices, such as fairness audits and bias detection tools, into 
the development process can help identify and rectify biases in models. 
In conclusion, overcoming the challenges in text analysis and NLP for business insights requires a combination of advanced 
techniques, domain-specific expertise, and a commitment to ethical data handling. These solutions empower businesses to harness 
the power of text analysis and NLP while ensuring data quality, privacy, and fairness. 
 

Challenges Solutions 
Handling Noisy 
and Unstructured 
Data 

 Robust data preprocessing techniques including data cleaning, tokenization, and 
stopword removal. 

 Utilize advanced techniques like named entity recognition (NER) and part-of-
speech tagging. 

 Invest in high-quality data collection and regular data maintenance. 
Ensuring 
Accuracy in 
Sentiment 
Analysis 

 Employ machine learning models fine-tuned on domain-specific data. 
 Utilize ensemble methods combining multiple models for improved accuracy. 
 Continuously monitor and refine sentiment analysis models based on user 

feedback. 
Dealing with 
Domain Specific 
Language and 
Jargon 

 Create custom dictionaries and ontologies tailored to the industry. 
 Build domain-specific corpora for model training. 
 Collaborate with subject matter experts for insights into industry-specific 

language nuances. 
Addressing 
Privacy and 
Ethical Concerns 

 Establish clear data usage policies and compliance with regulations (e.g., 
GDPR). 

 Implement anonymization techniques for sensitive data 
 Obtain informed consent from users. 
 Conduct regular audits and ensure transparency in data handling. 

Managing Biases 
in Language 
Models 

 Diversify training data sources to reduce bias propagation. 
 Incorporate ethical AI practices like fairness audits and bias detection tools into 

the development process. 
 

VII. DATA SOURCES 
The literature in this Paper is made up of several research publications and articles from different sources. Fig 2. Shows the pictorial 
or graphical representation of the data sources used in this research and their respective percentages. Additionaly we have made the 
table of the databases and their respective URLs that were used in the research which can be seen in fig 3. 
 

VIII. EXPLORATION CRITERIA 
As mentioned in the abstract, this research focuses more on the impact of text analytics and natural language processing in 
generating business insights for the last 6 years which is from 2018 to 2023. We gathered all the references and brought out the 
percentage of the papers used in this research for each and every respective year . the pictorial representation of the same is shown 
in fig. 3 where all the percentages are clearly stated. 
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Figure 2. Research papers from data sources 

 
Database Engine Source Address 
IEEE Xplore https://ieeexplore.ieee.org/ 
ELSEVIER https://www.elsevier.com/ 
SPRINGER https://www.springer.com/ 
ARXIV https://arxiv.org/ 

Figure 3. Data Engines and Their URLs 
 

 
Figure 4. Percentage of research papers from 2018 to 2023. 

 
IX. RESEARCH GAP FOR TEXT ANALYTICS AND NATURAL LANGUAGE PROCESSING FOR BUSINESS 

A. What is the Current State of Research in text Analytics and Natural Language Processing for Business? 
Natural Language Processing (NLP) is a rapidly growing field that is transforming Business Intelligence (BI) by reshaping how 
businesses use unstructured data to gain insights. Businesses are increasingly interested in NLP and text analytics as these 
technologies can extract valuable insights from vast volumes of text data [126].  The integration of NLP promises a transformative 
change in BI, enabling businesses to handle the large volumes of unstructured data they generate, from customer reviews to internal 
communications, and offer unprecedented insights when tapped into.  
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Despite the progress that has been made in NLP, there are still significant challenges that need to be addressed, such as 
understanding context and dealing with ambiguity in language [127]. Natural language processing (NLP) is being utilized to convert 
raw data into meaningful documentation that can be analyzed by a machine learning algorithm. Companies are currently using text 
analytics to gain insights from various sources of information related to them. The information obtained through text analytics can 
be used for making intelligent business decisions. Text analytics combined with Named Entity Recognition (NER) can match a 
sentiment to an entity, providing insights into how third parties feel about a company. Text analytics also helps detect organized 
fraud by linking common keywords or similar accidents, even if they are in different locations and by different claimants [128]. A 
fully integrated experience management tool with natural language processing can analyse human language. The tool can scour 
everything from emails and phone calls to reviews on third-party websites. The tool can learn where customers are finding friction 
on an individual basis and at scale. The current state of research in text analytics and natural language processing for business is 
focused on transforming vast quantities of data into immediately useful results [129]. 

 
B. What are the Identified Research Gaps in this Field? 
There remain several research gaps that need to be addressed, despite the progress made in the field of Natural Language Processing 
(NLP), in order to take full advantage of the potential benefits of NLP in Customer Contact Centres (CCs). One major issue is the 
lack of data integrity in CCs, which leads to limitations in analyzing adolescent language and SMS text message data with WordNet, 
as it does not reflect current events, slang or nonSemitic use of terms [130][131]. In addition, there is a scarcity of labelled data and 
no unified database for CCs that stores all important data variables for each type of customer interaction, making it challenging to 
use massive amounts of CC data for automation purposes and to overcome the labelling issue [131]. Moreover, although there are 
advanced NLP techniques available, there is a lack of research exploring exposure in domains beyond those already studied in this 
field [132]. Other research gaps include the lack of mechanisms for cleansing customers' duplicate profiles and the absence of 
studies using advanced techniques to show how CCs could decrease the high CSR churn rate and a decision support system (DSS) 
for CSRs. To address these challenges, organizations need to put in place processes that bridge the gap towards CC automation and 
address the issues of unclean data and heterogeneity in the CC domain. Furthermore, significant research efforts are needed to tackle 
areas where recent breakthrough NLP and ML models can add value. In conclusion, there remains a need for future work in this area 
to address the research gaps and challenges that remain unaddressed. 

 
C. What are the Potential Benefits of Exploring these Research Gaps? 
Exploring the research gaps in analyzing adolescent language and SMS text message data can provide qualitative insights into the 
needs and preferences of adolescents. Qualitative insights can be derived from unstructured data sources like customer 
conversations, feedback, and phone transcripts, which can help companies gain a deeper understanding of customer needs and 
preferences [133]. Additionally, exploring these gaps can lead to more opportunities to create customer-satisfying strategies, as well 
as more complex cross-analysis and pattern recognition. Furthermore, further research could uncover new opportunities for 
automation, such as in CC automation. Ultimately, exploring these research gaps can also lead to increased revenue generation for 
companies through the development of more effective marketing strategies and improved customer satisfaction. Therefore, it is 
important to address the limitations in analyzing adolescent language and SMS text message data to steer CC automation and 
explore the potential benefits of these research gaps. 
 

X. CONCLUSION 
The combination of text analysis and Natural Language Processing (NLP) has completely changed how businesses use messy text 
data. This review explored different techniques like understanding emotions in text, finding main topics, identifying names, making 
short summaries, categorizing text, and figuring out relationships between things. All these methods help turn text into useful 
information. New developments in NLP, thanks to smart computer models and deep learning, have made text analysis even better. 
Now, organizations can get more detailed insights from their text data. But there are still some problems to solve, like handling 
messy and unorganized data, making sure sentiment analysis is accurate, understanding special words for different fields, and 
dealing with privacy and ethical issues. To solve these issues, businesses need to prepare their data well, make the technology work 
for their specific needs, and be responsible with how they use data. This way, they can get the most out of text analysis and NLP 
while keeping data quality, privacy, and fairness in check. As text analysis and NLP keep getting better, there are chances for more 
improvements and growth in these technologies. Businesses that embrace these opportunities can stay ahead of the game and 
become experts in using data in today's changing business world. 
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XI. FUTURE DIRECTION AND EMERGING TRENDS 
The field of Text Analytics and Natural Language Processing (NLP) for business is dynamic, continually evolving to meet the 
growing demand for insights from unstructured data. As we review the current state of research and identify existing research gaps, 
it becomes evident that several exciting future directions and emerging trends are likely to shape this field in the coming years. 
1) Enhanced Data Integrity and Contextual Understanding: One of the foremost challenges in NLP for business is the need for 

enhanced data integrity, especially in contexts like Customer Contact Centres (CCs). Future research efforts should focus on 
developing advanced data curation techniques to ensure data quality and relevance. Addressing issues related to slang, 
nonSemitic language use, and the incorporation of current events into NLP models will be critical. Moreover, understanding 
context and handling language ambiguity remain open challenges that require innovative solutions. 

2) Integration of Advanced NLP Techniques: While NLP has made substantial progress in various business applications, there is a 
vast landscape of untapped domains where NLP can add significant value. Researchers and practitioners should explore the 
integration of advanced NLP techniques into new business areas. This expansion could include domains beyond those 
traditionally associated with NLP, unlocking new possibilities for automation and insights generation. 

3) Unified Databases and Data Labelling: The scarcity of labelled data and the absence of unified databases for CCs present 
research gaps that can be addressed. Future research should focus on developing comprehensive databases that store essential 
data variables for various types of customer interactions. Such unified databases would facilitate automation efforts and 
overcome labelling challenges, enabling more effective NLP-based solutions. 

4) Bridging the Gap Toward CC Automation: The transformation of CCs through automation is an emerging trend that promises to 
improve efficiency and customer satisfaction. Organizations should establish processes to bridge the gap toward CC 
automation, including the resolution of duplicate customer profiles and the implementation of decision support systems for 
Customer Service Representatives (CSRs). 

5) Leveraging Breakthrough NLP and ML Models: The rapid development of breakthrough NLP and Machine Learning (ML) 
models presents opportunities to unlock value across various business domains. Future research should explore how these 
advanced models can be leveraged to address existing challenges and provide innovative solutions. 

The field of Text Analytics and NLP for business is poised for significant growth and innovation. By addressing the identified 
research gaps and exploring these emerging trends, researchers and businesses can use the full potential of NLP to extract valuable 
insights, improve customer experiences, and drive informed decision-making. 

 
REFERENCES 

[1] Ashwin Ittoo, Le Minh Nguyen, Antal van den Bosch,Text analytics in industry: Challenges, desiderata and trends,Computers in Industry,Volume 
78,2016,Pages 96-107,ISSN 0166-3615,https://doi.org/10.1016/j.compind.2018.12.001. 

[2] Ittoo, A., Nguyen, L. M., & van den Bosch, A. (2018). Editorial: Special issue on natural language processing and text analytics in industry. Computers in 
Industry, 78, 1–2. doi:10.1016/j.compind.2018.01.001 

[3] Sudip Bhattacharjee, Dursun Delen, Maryam Ghasemaghaei, Ajay Kumar, Eric W.T. Ngai,Business and government applications of text mining & Natural 
Language Processing (NLP) for societal benefit: Introduction to the special issue on “text mining & NLP”,Decision Support Systems,Volume 
162,2022,113867,ISSN 0167-9236,https://doi.org/10.1016/j.dss.2022.113867.(https://www.sciencedirect.com/science/article/pii/S0167923622001385) 

[4] Text Analytics Market Projected To Hit USD 9 Billion at a 17% CAGR by 2030 - Report by Market Research Future (MRFR)New York, US, March 29, 2023 
(GLOBE NEWSWIRE), https://www.globenewswire.com/en/news-release/2023/03/29/2636448/0/en/Text-Analytics-Market-Projected-To-Hit-USD-9-
Billion-at-a-17-CAGR-by-2030-Report-by-Market-Research-Future-MRFR.html. 

[5] Natural Language Processing (NLP) Market Size, Share & COVID-19 Impact Analysis, By Deployment (On-Premises, Cloud, and Hybrid), By Enterprise 
Type (Small & Medium-sized Enterprises and Large Enterprises), By Technology (Interactive Voice Response, Optical Character Recognition, Text 
Analytics, Speech Analytics, Classification and Categorization, Pattern and Image Recognition, and Others), By Industry (Healthcare, Retail, High Tech 
and Telecom, Banking, Financial Services, and Insurance, Automotive & Transportation, Advertising & Media, Manufacturing), and Regional Forecasts, 
2023-2030-reported by fortune business insights, 2023,https://www.fortunebusinessinsights.com/industry-reports/natural-language-processing-nlp-market-
101933 

[6] Itzcóatl Bueno, Ramón A. Carrasco, Raquel Ureña, Enrique Herrera-Viedma,A business context aware decision-making approach for selecting the most 
appropriate sentiment analysis technique in e-marketing situations,Information Sciences,Volume 589,2022,Pages 300-320,ISSN 0020-
0255,https://doi.org/10.1016/j.ins.2021.12.080. 

[7] J. -P. Kuilboer and T. Stull, "Text Analytics and Big Data in the Financial domain," 2021 16th Iberian Conference on Information Systems and Technologies 
(CISTI), Chaves, Portugal, 2021, pp. 1-4, doi: 10.23919/CISTI52073.2021.9476434 

[8] S. Atul Khedkar and S. K. Shinde, "Customer Review Analytics for Business Intelligence," 2018 IEEE International Conference on Computational Intelligence 
and Computing Research (ICCIC), Madurai, India, 2018, pp. 1-5, doi: 10.1109/ICCIC.2018.8782305. 

[9] Thanveer Basha Shaik, Xiaohui Tao, Christopher Dann, Haoran Xie, Yan Li, “Sentiment analysis and opinion mining on educational data: A survey”, February 
2023 CC BY-NC-ND 4.0 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue IX Sep 2023- Available at www.ijraset.com 
     

 
1648 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

[10] P. Li, W. Chang, S. Zhou, Y. Xiao, C. Wei and R. Zhao, "A conflict opinion recognition method based on graph neural network in Aspect-based Sentiment 
Analysis," 2022 5th International Conference on Data Science and Information Technology (DSIT), Shanghai, China, 2022, pp. 1-6, doi: 
10.1109/DSIT55514.2022.9943870. 

[11] A. J. Nair, V. G and A. Vinayak, "Comparative study of Twitter Sentiment On COVID - 19 Tweets," 2021 5th International Conference on Computing 
Methodologies and Communication (ICCMC), Erode, India, 2021, pp. 1773-1778, doi: 10.1109/ICCMC51019.2021.9418320. 

[12] Doaa Mohey El-Din Mohamed Hussein,A survey on sentiment analysis challenges,Journal of King Saud University - Engineering Sciences,Volume 30, Issue 
4,2018,Pages 330-338,ISSN 1018-3639,https://doi.org/10.1016/j.jksues.2016.04.002.(https://www.sciencedirect.com/science/article/pii/S1018363916300071) 

[13] Jieyu An, Wan Mohd Nazmee Wan Zainon,Integrating color cues to improve multimodal sentiment analysis in social media,Engineering Applications of 
Artificial Intelligence,Volume 126, Part A,2023,106874,ISSN 0952-1976,https://doi.org/10.1016/j.engappai.2023.106874. 

[14] Thanveer Shaik, Xiaohui Tao, Christopher Dann, Haoran Xie, Yan Li, Linda Galligan, Sentiment analysis and opinion mining on educational data: A survey, 
Natural Language Processing Journal, Volume 2, 2023, 100003, ISSN 2949-7191,  
https://doi.org/10.1016/j.nlp.2022.100003.(https://www.sciencedirect.com/science/article/pii/S2949719122000036) 

[15] Malliga Subramanian, Veerappampalayam Easwaramoorthy Sathiskumar, G. Deepalakshmi, Jaehyuk Cho, G. Manikandan,A survey on hate speech detection 
and sentiment analysis using machine learning and deep learning models,Alexandria Engineering Journal,Volume 80,2023,Pages110-121,ISSN1110-
0168,https://doi.org/10.1016/j.aej.2023.08.038.(https://www.sciencedirect.com/science/article/pii/S1110016823007238) 

[16] C. Yang, J. Bao, X. Yu and R. Xu, "Target-based Sentiment Analysis in Finance with Domain Knowledge," 2021 IEEE 7th International Conference on Cloud 
Computing and Intelligent Systems (CCIS), Xi'an, China, 2021, pp. 498-502, doi: 10.1109/CCIS53392.2021.9754611. 

[17] Aly Abdelrazek, Yomna Eid, Eman Gawish, Walaa Medhat, Ahmed Hassan,Topic modeling algorithms and applications: A survey,Information 
Systems,Volume 112,2023,102131,ISSN 0306-4379, 
https://doi.org/10.1016/j.is.2022.102131.(https://www.sciencedirect.com/science/article/pii/S0306437922001090) 

[18] Yunxia Zhao, Jihong Zhang, Fan Lin, Jeffrey S. Ren, Ke Sun, Yi Liu, Wenguang Wu, Wei Wang,An ecosystem model for estimating shellfishproduction 
carrying capacity in bottom culture systems,Ecological Modelling,Volume 393,2019,Pages1-11,ISSN0304-3800, 
https://doi.org/10.1016/j.ecolmodel.2018.12.005.(https://www.sciencedirect.com/science/article/pii/S0304380018304162) 

[19] Jianyu Wang, Xiao-Lei Zhang,Deep NMF topic modeling,Neurocomputing,Volume 515,2023,Pages 157-173,ISSN 0925-
2312,https://doi.org/10.1016/j.neucom.2022.10.002.(https://www.sciencedirect.com/science/article/pii/S0925231222012632) 

[20] Silvia Terragni, Antonio Candelieri, Elisabetta Fersini,The role of hyper-parameters in relational topic models: Prediction capabilitiesvstopic 
quality,Information Sciences,Volume 632,2023,Pages 252-268,ISSN 0020-0255,https://doi.org/10.1016/j.ins.2023.02.076.  
(https://www.sciencedirect.com/science/article/pii/S0020025523002761) 

[21] D. Korenčić, S. Ristov, J. Repar and J. Šnajder, "A Topic Coverage Approach to Evaluation of Topic Models," in IEEE Access, vol. 9, pp. 123280-123312, 
2021, doi: 10.1109/ACCESS.2021.3109425. 

[22] Tanmoy Chakraborty, Valerio La Gatta, Vincenzo Moscato, Giancarlo Sperlì,Information retrieval algorithms and neural ranking models todetect previously 
fact-checked information, Neuro computing, Volume 557, 2023, 126680, ISSN 0925-2312,  
https://doi.org/10.1016/j.neucom.2023.126680.(https://www.sciencedirect.com/science/article/pii/S0925231223008032) 

[23] S. Sinan Erzurumlu, Dessislava Pachamanova, Topic modeling and technology forecasting for assessing the commercial viability of healthcare innovations, 
Technological Forecasting and Social Change, Volume 156,2020,120041,ISSN 0040-1625,  
https://doi.org/10.1016/j.techfore.2020.120041.(https://www.sciencedirect.com/science/article/pii/S0040162519315161) 

[24] K Narasimhulu, K.T. Meena Abarna,High performance social data computing with development of intelligent topic models for healthcare, Microprocessors and 
Microsystems,Volume 95,2022,104690,ISSN 0141-9331,https://doi.org/10.1016/j.micpro.2022.104690.  
(https://www.sciencedirect.com/science/article/pii/S0141933122002204) 

[25] Rushan Geng, Yanping Chen, Ruizhang Huang, Yongbin Qin, Qinghua Zheng,Planarized sentence representation for nested named entity 
recognition,Information Processing & Management,Volume 60, Issue 4,2023,103352,ISSN 0306-4573,https://doi.org/10.1016/j.ipm.2023.103352. 
(https://www.sciencedirect.com/science/article/pii/S0306457323000894) 

[26] Nita V. Patil,An Emphatic Attempt with Cognizance of the Marathi Language for Named Entity Recognition,Procedia Computer Science,Volume 
218,2023,Pages 2133-2142,ISSN 1877-0509,https://doi.org/10.1016/j.procs.2023.01.189.  
(https://www.sciencedirect.com/science/article/pii/S1877050923001898) 

[27] Amina Tehseen, Toqeer Ehsan, Hannan Bin Liaqat, Xiangjie Kong, Amjad Ali, Ala Al-Fuqaha,Shahmukhi named entity recognition by using contextualized 
word embeddings,Expert Systems with Applications,Volume 229, Part A,2023,120489,ISSN 0957-4174, https://doi.org/10.1016/j.eswa.2023.120489. 

[28] Basra Jehangir, Saravanan Radhakrishnan, Rahul Agarwal,A survey on Named Entity Recognition — datasets, tools, and methodologies,Natural Language 
Processing Journal,Volume 32023,100017,ISSN 2949-7191, 
https://doi.org/10.1016/j.nlp.2023.100017. (https://www.sciencedirect.com/science/article/pii/S2949719123000146) 

[29] Aliya Nugumanova, Darkhan Akhmed-Zaki, Madina Mansurova, Yerzhan Baiburin, Almasbek Maulit,NMF-based approach to automatic term 
extraction,Expert Systems with Applications,Volume 199,2022,117179,ISSN 0957-4174,https://doi.org/10.1016/j.eswa.2022.117179. 
(https://www.sciencedirect.com/science/article/pii/S0957417422005668) 

[30] Thanos Konstantinidis; Yao Lei Xu; Tony G. Constantinides; Danilo P. Mandic, ” A comparative study on ML-based approaches for Main Entity Detection in 
Financial Reports, IEEE, 2023 24th International Conference on Digital Signal Processing (DSP), 11-13 June 2023, 2165-
3577,  10.1109/DSP58604.2023.10167951 

[31] W. Zhang, J. Luo and K. Yang, "Social Media Named Entity Recognition Based On Graph Attention Network," 2021 International Symposium on Computer 
Science and Intelligent Controls (ISCSIC), Rome, Italy, 2021, pp. 127-131, doi: 10.1109/ISCSIC54682.2021.00033. 

[32] Y. Tian, "Named Entity Recognition in Emergency Domain based on BERT-BILSTM-CRF," 2022 IEEE 2nd International Conference on Electronic 
Technology, Communication and Information (ICETCI), Changchun, China, 2022, pp. 817-820, doi: 10.1109/ICETCI55101.2022.9832114. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue IX Sep 2023- Available at www.ijraset.com 
     

 
1649 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

[33] M. S. Ullah Miah, J. Sulaiman, T. B. Sarwar, S. S. Islam, M. Rahman and M. S. Haque, "Medical Named Entity Recognition (MedNER): A Deep Learning 
Model for Recognizing Medical Entities (Drug, Disease) from Scientific Texts," IEEE EUROCON 2023 - 20th International Conference on Smart 
Technologies, Torino, Italy, 2023, pp. 158-162, doi: 10.1109/EUROCON56442.2023.10199075. 

[34] D. Kumar, S. Pandey, P. Patel, K. Choudhari, A. Hajare and S. Jante, "Generalized Named Entity Recognition Framework," 2021 Asian Conference on 
Innovation in Technology (ASIANCON), PUNE, India, 2021, pp. 1-4, doi: 10.1109/ASIANCON51346.2021.9544652. 

[35] Wafaa S. El-Kassas, Cherif R. Salama, Ahmed A. Rafea, Hoda K. Mohamed,Automatic text summarization: A comprehensive survey,Expert Systems with 
Applications,Volume 165,2021,113679,ISSN 0957-
4174,https://doi.org/10.1016/j.eswa.2020.113679.(https://www.sciencedirect.com/science/article/pii/S0957417420305030) 

[36] Nenkova, A., McKeown, K. (2012). A Survey of Text Summarization Techniques. In: Aggarwal, C., Zhai, C. (eds) Mining Text Data. Springer, Boston, MA. 
https://doi.org/10.1007/978-1-4614-3223-4_3 

[37] Jonathan Pilault, Raymond Li, Sandeep Subramanian, Chris Pal, “On Extractive and Abstractive Neural Document Summarization with Transformer Language 
Models”, November, 2020, 10.18653/v1/2020.emnlp-main.748, https://aclanthology.org/2020.emnlp-main.748 

[38] Aakash Sinha, Abhishek Yadav, Akshay Gahlot, “Extractive Text Summarization using Neural Networks”,2018, https://doi.org/10.48550/arXiv.1802.10137 
[39] Mourtzis, Dimitris,Suleiman, Dima,Awajan, Arafat,"Deep Learning Based Abstractive Text Summarization: Approaches, Datasets, Evaluation Measures, and 

Challenges",9365340,2020,1024-123X,https://doi.org/10.1155/2020/9365340,10.1155/2020/9365340,Mathematical Problems in,Engineering,Hindaw 
[40] Kiryanov D.A. — Research of the methods of creating content aggregation systems // Software systems and computational methods. – 2022. – № 1. – P. 9 - 31. 

DOI: 10.7256/2454-0714.2022.1.37341 URL: https://en.nbpublish.com/library_read_article.php?id=37341 
[41] Hegdepatil, Pratidnya, and Kiran Davuluri. "Business intelligence based novel marketing strategy approach using automatic speech recognition and text 

summarization." 2021 2nd International Conference on Computing and Data Science (CDS). IEEE, 2021. 
[42] Manojkumar V K, Senthilkumar Mathi, Xiao-Zhi Gao,An Experimental Investigation on Unsupervised Text Summarization for Customer Reviews,Procedia 

Computer Science,Volume 218,2023,Pages 1692-1701,ISSN 1877-0509, 
https://doi.org/10.1016/j.procs.2023.01.147.(https://www.sciencedirect.com/science/article/pii/S1877050923001473) 

[43] P. Hegdepatil and K. Davuluri, "Business Intelligence based novel Marketing Strategy Approach using Automatic Speech Recognition and Text 
Summarization," 2021 2nd International Conference on Computing and Data Science (CDS), Stanford, CA, USA, 2021, pp. 595-602, doi: 
10.1109/CDS52072.2021.00108 

[44] Yadav, D., Lalit, N., Kaushik, R., Singh, Y., Yadav, A. K., Bhadane, K. V., ... & Khan, B. (2022). Qualitative analysis of text summarization techniques and its 
applications in health domain. Computational Intelligence and Neuroscience, 2022. 

[45] P. S. Parmar, P. K. Biju, M. Shankar and N. Kadiresan, "Multiclass Text Classification and Analytics for Improving Customer Support Response through 
different Classifiers," 2018 International Conference on Advances in Computing, Communications and Informatics (ICACCI), Bangalore, India, 2018, pp. 538-
542, doi: 10.1109/ICACCI.2018.8554881. 

[46] Kowsari K, Jafari Meimandi K, Heidarysafa M, Mendu S, Barnes L, Brown D. Text Classification Algorithms: A Survey. Information. 2019; 10(4):150. 
https://doi.org/10.3390/info10040150 

[47] Shervin Minaee, Nal Kalchbrenner, Erik Cambria, Narjes Nikzad, Meysam Chenaghlu, and Jianfeng Gao. 2021. Deep Learning--based Text Classification: A 
Comprehensive Review. ACM Comput. Surv. 54, 3, Article 62 (April 2022), 40 pages. https://doi.org/10.1145/3439726 

[48] W. Jing and Y. Bailong, "News Text Classification and Recommendation Technology Based on Wide & Deep-Bert Model," 2021 IEEE International 
Conference on Information Communication and Software Engineering (ICICSE), Chengdu, China, 2021, pp. 209-216, doi: 
10.1109/ICICSE52190.2021.9404101. 

[49] Sharmin, Sadia, and Zakia Zaman. "Spam detection in social media employing machine learning tool for text mining." 2017 13th international conference on 
signal-image technology & internet-based systems (SITIS). IEEE, 2017. 

[50] Shengqun Fang, Zhiping Cai, Wencheng Sun, Anfeng Liu, Fang Liu, Zhiyao Liang and Guoyan Wang, “Feature Selection Method Based on Class 
Discriminative Degree for Intelligent Medical Diagnosis” ,Tech Science Press, CMC, vol.55, no.3, pp.419-433, 2018 

[51] Colace, Francesco,De Santo, Massimo,Lombardi, Marco, Mercorio, Fabio, Mezzanzanica, Mario, Pascale, Francesco, “Towards Labour Market Intelligence 
through Topic Modelling”, 2019-01-08, http://hdl.handle.net/10125/59962 

[52] C. Maddumage, D. Senevirathne, I. Gayashan, T. Shehan and S. Sumathipala, "Intelligent Recruitment System," 2019 IEEE 5th International Conference for 
Convergence in Technology (I2CT), Bombay, India, 2019, pp. 1-6, doi: 10.1109/I2CT45611.2019.9033836. 

[53] Zara Nasar, Syed Waqar Jaffry, and Muhammad Kamran Malik. 2021. Named Entity Recognition and Relation Extraction: State-of-the-Art. ACM Comput. 
Surv. 54, 1, Article 20 (January 2022), 39 pages. https://doi.org/10.1145/3445965 

[54] Zhong, Zexuan, and Danqi Chen. "A frustratingly easy approach for entity and relation extraction." arXiv preprint arXiv:2010.12812 (2020). 
[55] Bose, P., Srinivasan, S., Sleeman IV, W. C., Palta, J., Kapoor, R., & Ghosh, P. (2021). A survey on recent named entity recognition and relationship extraction 

techniques on clinical texts. Applied Sciences, 11(18), 8319. 
[56] C. Yan, X. Fu, W. Wu, S. Lu and J. Wu, "Neural Network Based Relation Extraction of Enterprises in Credit Risk Management," 2019 IEEE International 

Conference on Big Data and Smart Computing (BigComp), Kyoto, Japan, 2019, pp. 1-6, doi: 10.1109/BIGCOMP.2019.8679499. 
[57] Wang, H., Qin, K., Zakari, R. Y., Lu, G., & Yin, J. (2022). Deep neural network-based relation extraction: an overview. Neural Computing and Applications, 1-

21. 
[58] Zhou, Zhenyu, and Haiyang Zhang. "Research on entity relationship extraction in financial and economic field based on deep learning." 2018 IEEE 4th 

International Conference on Computer and Communications (ICCC). IEEE, 2018. 
[59] Chen, Yanguang, et al. "Joint entity and relation extraction for legal documents with legal feature enhancement." Proceedings of the 28th International 

Conference on Computational Linguistics. 2020. 
[60] Yamamoto, Ayana, et al. "Company relation extraction from web news articles for analyzing industry structure." 2017 IEEE 11th International Conference on 

Semantic Computing (ICSC). IEEE, 2017. 
[61] Consoli, Sergio, et al. "A Newborn Development Insights Mining and Recommendation System from Scientific Literature and Clinical Guidelines." SWH@ 

ISWC. 2020. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue IX Sep 2023- Available at www.ijraset.com 
     

 
1650 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

[62] Schiersch, Martin, et al. "A german corpus for fine-grained named entity recognition and relation extraction of traffic and industry events." arXiv preprint 
arXiv:2004.03283 (2020). 

[63] Yu, Haoze, et al. "A relationship extraction method for domain knowledge graph construction." World Wide Web 23 (2020): 735-753. 
[64]  (2018). Relationship Extraction. In: Alhajj, R., Rokne, J. (eds) Encyclopedia of Social Network Analysis and Mining. Springer, New York, NY. 

https://doi.org/10.1007/978-1-4939-7131-2_100978 
[65] Dash, Bibhu, Swati Swayamsiddha, and Azad Ali. "Deep Natural Language Processing in unstructured big data analysis and insights extraction-A quantitative 

study." 2022 IEEE 2nd International Symposium on Sustainable Energy, Signal Processing and Cyber Security (iSSSC). IEEE, 2022. 
[66] Bahja, Mohammed. "Natural language processing applications in business." E-Business-higher education and intelligence applications (2020). 
[67] Van der Aa, Han, et al. "Challenges and opportunities of applying natural language processing in business process management." COLING 2018: The 27th 

International Conference on Computational Linguistics: Proceedings of the Conference: August 20-26, 2018 Santa Fe, New Mexico, USA. Association for 
Computational Linguistics, 2018. 

[68] Khurana, Diksha, et al. "Natural language processing: State of the art, current trends and challenges." Multimedia tools and applications 82.3 (2023): 3713-
3744. 

[69] Deng, Li, and Yang Liu, eds. Deep learning in natural language processing. Springer, 2018. 
[70] Aldunate, Ángeles, et al. "Understanding customer satisfaction via deep learning and natural language processing." Expert Systems with Applications 209 

(2022): 118309. 
[71] Piris, Yolande, and Anne-Cécile Gay. "Customer satisfaction and natural language processing." Journal of Business Research 124 (2021): 264-271. 
[72] Lavanya, P. M., and E. Sasikala. "Deep learning techniques on text classification using Natural language processing (NLP) in social healthcare network: A 

comprehensive survey." 2021 3rd international conference on signal processing and communication (ICPSC). IEEE, 2021. 
[73] De las Heras-Rosas, Carlos, and Juan Herrera. "Innovation and competitive intelligence in business. A bibliometric analysis." International Journal of Financial 

Studies 9.2 (2021): 31. 
[74] Shankar, Venkatesh, and Sohil Parsana. "An overview and empirical comparison of natural language processing (NLP) models and an introduction to and 

empirical application of autoencoder models in marketing." Journal of the Academy of Marketing Science 50.6 (2022): 1324-1350. 
[75] Liu, Xia, Hyunju Shin, and Alvin C. Burns. "Examining the impact of luxury brand's social media marketing on customer engagement: Using big data analytics 

and natural language processing." Journal of Business research 125 (2021): 815-826. 
[76] Dash, Ganesh, Chetan Sharma, and Shamneesh Sharma. "Sustainable marketing and the role of social media: An experimental study using natural language 

processing (NLP)." Sustainability 15.6 (2023): 5443. 
[77] Gao, Ruizhuo, et al. "A review of natural language processing for financial technology." International Symposium on Artificial Intelligence and Robotics 2021. 

Vol. 11884. SPIE, 2021. 
[78] Khalil, Faisal, and Gordon Pipa. "Is deep-learning and natural language processing transcending the financial forecasting? Investigation through lens of news 

analytic process." Computational Economics 60.1 (2022): 147-171. 
[79] Koroteev, M. V. "BERT: a review of applications in natural language processing and understanding." arXiv preprint arXiv:2103.11943 (2021). 
[80] Marshall, Christopher, et al. "Using natural language processing to explore mental health insights from UK tweets during the COVID-19 pandemic: 

infodemiology study." Jmir Infodemiology 2.1 (2022): e32449. 
[81] Roy, A. Marine Robotics: An Improved Algorithm for Object Detection Underwater. In Indian Journal of Computer Graphics and Multimedia (Vol. 2, Issue 2, 

pp. 1–8). Lattice Science Publication (LSP). https://doi.org/10.54105/ijcgm.c7264.082222  
[82] Liu, Zhengliang, et al. "Survey on natural language processing in medical image analysis." Zhong nan da xue xue bao. Yi xue ban= Journal of Central South 

University. Medical Sciences 47.8 (2022): 981-993. 
[83] Arslan, Muhammad, and Christophe Cruz. "Business insights using knowledge graphs by text analytics in dynamic environments." Proceedings of the 14th 

International Conference on Management of Digital EcoSystems. 2022. 
[84] Min, Bonan, et al. "Recent advances in natural language processing via large pre-trained language models: A survey." ACM Computing Surveys (2021). 
[85] Aljanabi, Mohammad, et al. "ChatGPT: open possibilities." Iraqi Journal For Computer Science and Mathematics 4.1 (2023): 62-64. 
[86] Bukar, Umar, et al. "Text analysis of chatgpt as a tool for academic progress or exploitation." Available at SSRN 4381394 (2023). 
[87] Dai, Haixing, et al. "Chataug: Leveraging chatgpt for text data augmentation." arXiv preprint arXiv:2302.13007 (2023). 
[88] Zaremba, Adam, and Ender Demir. "ChatGPT: Unlocking the future of NLP in finance." Available at SSRN 4323643 (2023). 
[89] Ahmed, Imtiaz, et al. "ChatGPT vs. Bard: A Comparative Study." UMBC Student Collection (2023). 
[90] Teebagy, Sean, et al. "Improved performance of ChatGPT-4 on the OKAP exam: A comparative study with ChatGPT-3.5." medRxiv (2023): 2023-04. 
[91] Almazyad, Mohammed, et al. "Enhancing expert panel discussions in pediatric palliative care: innovative scenario development and summarization with 

ChatGPT-4." Cureus 15.4 (2023). 
[92] Törnberg, Petter. "Chatgpt-4 outperforms experts and crowd workers in annotating political twitter messages with zero-shot learning." arXiv preprint 

arXiv:2304.06588 (2023). 
[93] Koroteev, M. V. "BERT: a review of applications in natural language processing and understanding." arXiv preprint arXiv:2103.11943 (2021). 
[94] González-Carvajal, Santiago, and Eduardo C. Garrido-Merchán. "Comparing BERT against traditional machine learning text classification." arXiv preprint 

arXiv:2005.13012 (2020) 
[95] Devlin, Jacob, et al. "Bert: Pre-training of deep bidirectional transformers for language understanding." arXiv preprint arXiv:1810.04805 (2018). 
[96] Koroteev, M. V. "BERT: a review of applications in natural language processing and understanding." arXiv preprint arXiv:2103.11943 (2021). 
[97] Xu, Hu, et al. "BERT post-training for review reading comprehension and aspect-based sentiment analysis." arXiv preprint arXiv:1904.02232 (2019). 
[98] Yang, Zhilin, et al. "Xlnet: Generalized autoregressive pretraining for language understanding." Advances in neural information processing systems 32 (2019). 
[99] Vrbančič, Grega, and Vili Podgorelec. "Transfer learning with adaptive fine-tuning." IEEE Access 8 (2020): 196197-196211. 
[100] Chen, Yiqiang, et al. "Fedhealth: A federated transfer learning framework for wearable healthcare." IEEE Intelligent Systems 35.4 (2020): 83-93. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue IX Sep 2023- Available at www.ijraset.com 
     

 
1651 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

[101] He, Qi-Qiao, Patrick Cheong-Iao Pang, and Yain-Whar Si. "Transfer learning for financial time series forecasting." PRICAI 2019: Trends in Artificial 
Intelligence: 16th Pacific Rim International Conference on Artificial Intelligence, Cuvu, Yanuca Island, Fiji, August 26–30, 2019, Proceedings, Part II 16. 
Springer International Publishing, 2019. 

[102] Alberti, Chris, et al. "Synthetic QA corpora generation with roundtrip consistency." arXiv preprint arXiv:1906.05416 (2019). 
[103] Liu, Qi, Matt J. Kusner, and Phil Blunsom. "A survey on contextual embeddings." arXiv preprint arXiv:2003.07278 (2020). 
[104] Arora, Simran, et al. "Contextual embeddings: When are they worth it?." arXiv preprint arXiv:2005.09117 (2020). 
[105] Santos, Joaquim, et al. "Assessing the impact of contextual embeddings for Portuguese named entity recognition." 2019 8th Brazilian Conference on Intelligent 

Systems (BRACIS). IEEE, 2019 
[106] Dinh, Loan Thi Ngoc, Gour Karmakar, and Joarder Kamruzzaman. "A survey on context awareness in big data analytics for business applications." Knowledge 

and Information Systems 62 (2020): 3387-3415. 
[107] Cambria, Erik, et al. "SenticNet 5: Discovering conceptual primitives for sentiment analysis by means of context embeddings." Proceedings of the AAAI 

conference on artificial intelligence. Vol. 32. No. 1. 2018. 
[108] De Vries, Wietse, Andreas van Cranenburgh, and Malvina Nissim. "What's so special about BERT's layers? A closer look at the NLP pipeline in monolingual 

and multilingual models." arXiv preprint arXiv:2004.06499 (2020). 
[109] Qin, Libo, et al. "Cosda-ml: Multi-lingual code-switching data augmentation for zero-shot cross-lingual nlp." arXiv preprint arXiv:2006.06402 (2020). 
[110] Singh, Bhuvanesh, and Dilip Kumar Sharma. "A Survey of Sarcasm Detection Techniques in Natural Language Processing." 2023 6th International Conference 

on Information Systems and Computer Networks (ISCON). IEEE, 2023. 
[111] Wilson, Steven, et al. "Urban dictionary embeddings for slang NLP applications." Proceedings of the Twelfth Language Resources and Evaluation Conference. 

2020. 
[112] Karolin, Aneeta et al. “Static and Dynamic Data Collection and Data Mining for Small Business Domain Knowledge.” International Conference on Smart Data 

Intelligence (ICSMDI 2021) (2021): n. pag. 
[113] Karolin, Aneeta and SP, Malavika and Bose M, Sradha and Nair, Nima S, Static and Dynamic Data Collection and Data Mining for Small Business Domain 

Knowledge (May 24, 2021). Proceedings of the International Conference on Smart Data Intelligence (ICSMDI 2021), Available at SSRN: 
https://ssrn.com/abstract=3852107  

[114] Wang, Chunye. “Knowledge Extraction and Retrieval for Domain-Specific Documents.” (2015). 
[115] Okazaki, S., Díaz-Martín, A.M., Rozano, M. and Menéndez-Benito, H.D. (2015), "Using Twitter to engage with customers: a data mining approach", Internet 

Research, Vol. 25 No. 3, pp. 416-434. https://doi.org/10.1108/IntR-11-2013-0249 
[116] Raundale, Pooja and Himanshu Shekhar. “Analytical study of Text Summarization Techniques.” 2021 Asian Conference on Innovation in Technology 

(ASIANCON) (2021): 1- 
[117] A. Mishra, A. Sahay, M. a. Pandey and S. S. Routaray, "News text Analysis using Text Summarization and Sentiment Analysis based on NLP," 2023 3rd 

International Conference on Smart Data Intelligence (ICSMDI), Trichy, India, 2023, pp. 28-31, doi: 1109/ICSMDI57622.2023.00014. 
[118] Bhuvaneswari, K. Selva and Rajani Parimala. “Sentiment Reviews Classification using Hybrid Feature Selection.” International journal of database theory and 

application 10 (2017): 1-12. 
[119] Mustari, Nafisa et al. “Techniques to Estimate the Status of Legal Proceedings Considering Sequential Text Data.” 2023 International Conference on Emerging 

Smart Computing and Informatics (ESCI) (2023): 1-6. 
[120] Saquib, Mohd. and M Kashif. “STUDY AND ANALYSIS OF MISINFORMATION SPREAD DURING THE COVID-19 IN INDIA.” (2020). 
[121] Marcolin, Carla Bonato. “Text analytics in business environments: a managerial and methodological approach.” (2018). 
[122] Naithani, Kanchan and Yadav Prasad Raiwani. “Realization of natural language processing and machine learning approaches for text‐based sentiment 

analysis.” Expert Systems 40 (2022): n. pag 
[123] Miller, Thomas W.. “Modeling Techniques in Predictive Analytics: Business Problems and Solutions with R.” (2013). 
[124] Bose, Ranjit. “Advanced analytics: opportunities and challenges.” Ind. Manag. Data Syst. 109 (2009): 155-172. 
[125] Nazir, Ambreen et al. “Issues and Challenges of Aspect-based Sentiment Analysis: A Comprehensive Survey.” IEEE Transactions on Affective Computing 13 

(2020): 845-863. 
[126] The Synergy of Natural Language Processing (NLP) & Business Intelligence: Unlocking Deeper Insights. September 10, 2023, from www.linkedin.com 
[127] Khurana, D., Koli, A., Khatter, K. et al. Natural language processing: state of the art, current trends and challenges. Multimed Tools Appl 82, 3713–3744 

(2023). https://doi.org/10.1007/s11042-022-13428-4 
[128] Using NLP For Business Success. September 10, 2023, from www.repustate.com/blog/using-nlp-for-business-success/ 
[129] Natural Language Processing (NLP). September 10, 2023, from www.qualtrics.com 
[130] Shah, S., Ghomeshi, H., Vakaj, E. et al. A review of natural language processing in contact centre automation. Pattern Anal Applic 26, 823–846 (2023). 

https://doi.org/10.1007/s10044-023-01182-8 
[131] Guetterman TC, Chang T, DeJonckheere M, Basu T, Scruggs E, Vydiswaran VGV. Augmenting Qualitative Text Analysis with Natural Language Processing: 

Methodological Study. J Med Internet Res. 2018 Jun 29;20(6):e231. PMID: 29959110; PMCID: PMC6045788. https://doi.org/10.2196/jmir.9702 
[132] Schoene AM, Basinas I, van Tongeren M, Ananiadou S. A Narrative Literature Review of Natural Language Processing Applied to the Occupational Exposome. 

Int J Environ Res Public Health. 2022 Jul 13;19(14):8544. PMID: 35886395; PMCID: PMC9316260. https://doi.org/10.3390/ijerph19148544 
[133] A Guide: Text Analysis, Text Analytics & Text Mining. September 10, 2023, from https://www.towardsdatascience.com 

 
 



 


