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ABSTRACT

Seventy percent of enterprise developers are using artificial intelligence in their chatbot systems, turning
a traditional predetermined automated response mechanism into an intelligent active conversational
component. The following research paper offers a review of the current status and the most recent
developments in Al-based chatbots as pertains to its usage across different sectors including customer
service, education and healthcare. Some of the main advancements like machine learning, transformer
models deep learning principles and natural language processing algorithms have amplified the
effectiveness of the chatbots in providing users with high-context and individualized experiences. Among
digital technologies, virtual assistants and voice-enabled chatbots have been emerged as the leaders giving
personalized constant customer care as well as managing business sales and Products tracking. It
chronologically outlines the development of chatbot technology including ELIZA and artificial linguistic
internet computer entity among others and modern conversational agents like ChatGPT and Google Bard;
significant events such as the Turing test and development in natural language processing. Furthermore,
the inclusion of speech recognition and sentiment analysis has enhanced the user experience and
satisfaction. In education they apply and enhance the learners experience in that they follow the learners’
progress and present content according to their level. Nonetheless, similar to other advantages, usage of
Artificial Intelligence in chatbot development also shows challenges on the basis of privacy and ethicality,
particularly in specific use cases such as healthcare, where legal and ethical requirements should not be
overlooked. Through a literature review of published works and analysis of industry trends, this paper
provides a historical review of chatbot evolution and analyzes the future possibilities of Al-chatbots in

terms of changing industries for the better while also discussing the ethical dilemmas.
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Voice-enabled chatbots

1. INTRODUCTION

Advancement of Artificial Intelligence (Al) have revolutionized several sectors, and one of the areas that
has been most impacted is the chatbot technology. While chatbots were first conceived as simple rule-
based agents that were designed to mimic human conversation partners, they are now complex Al agents
that are effective in interacting with users across different platforms. The evolution of modern chatbots has

been fueled by improvements in the technology of natural language processing (NLP), deep learning and
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machine learning (ML). Specifically, this paper seeks to present a broad literature review of the latest trends

in Al-based chatbot development and its most recent innovations, application within industries, and the
subsequent ethical issues [Al-Amin, et al., 2024]. Figure 1 below presents the general architecture of Al
based chatbots.
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Figure 1: General chatbot architecture [Adamopoulou, et al., 2020]

Chatbots have evolved from basic text-only systems that can imitate human conversation, based on
templates and other pre-programmed patterns. Indeed, some of the earliest chatbots extend back to the
1960s, most well-known and first chatbot known as ELIZA utilized simple pattern matching techniques
that for an innovative but can only perform the most straightforward exchanges and cannot move any
deeper than the simplest types of discussions. In the 1990s, there was an upgrade of this model with the
use of Al Markup Language (AIML) however, like the ELIZA model the interactions are only as good as
the programmed input and therefore cyclical in nature [Adamopoulou, et al., 2020]. These early systems
had their own problems for instance, most of them lacked conversational context or the ability to recall
previous exchanges which at times created disjointed user experiences. The revolutionary advancement
came with the usage of ML algorithms from the year 2000 where chatbots could learn and gain knowledge
from data rather than the use of direct rule sets. These changes let the chatbots process a significant amount

of information, enhancing their potential to offer diverse and pertinent replies.

NLP, a key subcategory of Al that studies communication between humans and computers, has played a
huge role in this regard. NLP has enabled chatbots to tokenize language into parts, parse the syntactic and
semantic structures of the language and to apply contexts rules to predict the purpose of the user leading to
more natural interactions. This advancement further opened up a broader range of functions in various
domains such as customer support, healthcare and learning [Zemcik, et al., 2019]. Deep learning emerged
as a driving force in chatbot technology in the 2010s. Neural networks with many layers, specifically
known as deep learning allowed chatbots to work with varied kind of unstructured data like voice, text and
images. To address this problem, this innovation led to the development of multi-modal chatbots that are
able to work in multiple modes of communication. One of the main advancements during this period
revolved around transformer-based models like Bidirectional Encoder Representations from Transformers
(BERT) and Generative Pre-trained Transformer (GPT) [Yenduri, et al., 2024].
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Transformer models was a breakthrough in NLP because they are capable of processing an entire sentence

at once as opposed to previous models that processed words one after the other. This made the response
more contextual and useful, even for longer or more elaborate strings of input. ChatGPT is one example of
a transformer-based chatbot that an input prompt and produces a human-like text output, the primary
application areas are in customer support, copywriting and technical support services. Likewise, Google
Bard demonstrates effective language processing and further establishes the place of transformers in
chatbot implementation [Roumeliotis, et al., 2023]. As chatbots advanced, their applications expanded
across various sectors. In customer service, businesses use Al-based chatbots to handle routine inquiries
provide 24/7 aid and offer product recommendations. Healthcare chatbots assist with symptom diagnosis,
scheduling and mental health support, while educational chatbots offer personalized learning experiences
by assessing student progress and providing tailored feedback. In e-commerce, chatbots streamline the
purchasing process by guiding users, answering questions and tracking orders. The general workflow of

chatbots have been depicted in Figure 2.
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Figure 2: General workflow of chatbots

However, Al-powered chatbots raise ethical and privacy concerns. Since chatbots rely on personal data to
provide personalized interactions, data security and user privacy are critical issues. In healthcare, for
instance, chatbots handling sensitive medical information must navigate legal and ethical challenges related
to data protection and consent. Additionally, the rise of chatbots in industries like customer service has led
to job displacement, raising questions about the future of work in an Al-driven world [Labadze, et al.,
2023]. Moreover, the increased autonomy of chatbots brings concerns about transparency and Al bias.
Chatbots trained on biased data could perpetuate harmful stereotypes, particularly in areas like hiring,
healthcare and law enforcement. Mitigating these ethical issues will prove to be vital as Al develops further.
All in all, one can sum up the transitions of chatbots from the simple rule-based systems to adaptive agents
based on Al, ML and NLP. GPT and BERT and other such models have further enhanced this evolution

and have extended usage of chatbots in various areas. However, as stated in earlier parts of this paper, as
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these systems develop becoming much complex managing ethical and privacy issues will be a critical factor

[Aslam, et al., 2023].

2. PURPOSE

The research paper aims on current trend and development of Al chatbot applications and their
effectiveness within different sectors. Chatbots have gone from basic rule-based to advanced Al systems
using NLP, ML and even deep learning such as GPT and BERT. These models have enhanced chatbots’
conversational ability, handling of context and response precisions tremendously. It also presents examples
like virtual assistants and voice-activated chatbots, using NLP, speech recognition and sentiment analysis
functions as tools that mimic human being interface. Such changes have impacted service sectors like
customer care services, healthcare, education and online businesses by improving experiences, efficiency
and uniqueness. Chatbots that use Al technology can provide support service any time of the day, respond
to frequently asked questions and provide individual answers thus improving the customers’ satisfaction
and the company’s productivity. They help in diagnosing symptoms in health, booking of appointments in
health and mental health and also in the teaching learning process by offering individualized and real time
feedback. Besides, the paper deals with the ethical and privacy problems including data protection and
unauthorized use of information, arguing for sound ethical standards. In addition, it digs into the societal
implications, encompassing the possibility of job displacement and the necessity of workforce re-skilling,

thereby advancing our comprehension of Al's influence on human-computer relations.

3. DEVELOPMENT HISTORY

Markov Chain (1906)

First chatbot capability was seen in the Markov chain, a stochastic model proposed in 1906 by the Russian
mathematician Andrey Markov as a method of modeling stochastic processes. Next word prediction tasks,
like email autocomplete are common applications of Markov models. They represented an early step in
teaching machines to produce new data, despite being simplistic in comparison to contemporary Al. In
chatbots, Markov chains predict the likelihood of one word following another based on predetermined
probabilities moving beyond letter-to-letter analysis. HeX, win the 1997 Loebner Prize pioneered their
application in chatbots, but their use has grown over the past two decades. Traditional Markov chains
predict transitions between statuses based on empirical observations, while Spatial Markov chains aims on
changes in spatial units, like land cover and incorporate spatial dependence [Dai J, et al., 2018]. Commonly
used in economics and stratigraphy, they traditionally analyze one-dimensional time series but have been
extended to multidimensional simulation using random field theory and spatial measures like the
transiogram. While easy to program, Markov models struggle to emulate coherent conversations due to
limited memory of previous words, making them too simplistic for realistic text generation. Despite this,

they laid key foundations for later advancements in conversational Al [Hussain, et al., 2019].

[JNRD2512165 [JNRD - International Journal of Novel Research and Development (www.ijnrd.org) [ssiss}



http://www.ijnrd.org/

Turing Test (1950)

The Turing Test is predicated on a machine's capacity to mimic human intelligence and was put out by
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Alan Turing in his 1950 paper "Computing Machinery and Intelligence.” The goal of the test is to determine
which is which by having the human interrogator speak directly with both the machine and the other person.
The machine is considered to have passed the test if the interrogator is unable to tell the difference between
the two. Turing Test has been a key concept in Al research, especially in natural language processing.
Though no machine has fully passed it, the test continues to inspire Al development and philosophical

debates on intelligence [Pinar Saygin, et al., 2000].

ELIZA (1966)

One of the earliest chatbots and a pioneer in its field, ELIZA was originally generated by Joseph
Weizenbaum at MIT in 1966. It has been named using a character from the George Bernard Shaw’s
Pygmalion and it supplied a fagade of a therapist using pattern matching on limited domains of discourse.
ELIZA asked open-ended questions and reflected user responses, diverting attention from itself.
Surprisingly, users anthropomorphized the bot, sharing personal stories and secrets as if interacting with a
real person. ELIZA functioned by scanning user inputs for keywords, using these to generate responses
from pre-made templates. However, it lacked true intelligence, understanding neither semantics, syntax
nor context, as it merely matched patterns without doing more research. To handle varied phrasing, ELIZA
required numerous templates, but couldn’t cover all possibilities. Its simplicity allowed quick responses,
but the bot couldn't engage in true dialogue or learn and adapt. Though limited by hand-crafted rules,
ELIZA demonstrated the ability for chatbots to imitate human interactions within a smaller domain,
sometimes convincing users they were speaking to an original individual. It pioneered basic chatbot
principles, though modern chatbots use more advanced techniques to understand user intent and engage in

meaningful conversation [Shum, et al., 2018].

Parry (1972)

PARRY, generated by psychiatrist Kenneth Colby at Stanford in 1973, was designed to simulate a paranoid
schizophrenic patient, contrasting ELIZA's therapist persona. PARRY aimed to provoke controversy and
elicit elaborate responses, serving as a tool for training psychiatrists and as a model for Colby's theory of
paranoia, which he saw as resulting from defective mental processing. By simulating a paranoid persona,
PARRY illustrated how distorted interpretation could lead to paranoid speech and behavior. It was the first
chatbot assessed with the help of a “Turing test” to check its capabilities to perform as human. Loebner
Prize competition, introduced in 1991, further tracked chatbot progress through similar imitation games,
though no chatbot has fully convinced judges it was human [Bhattad, et al., 2021]. These tests gauge

chatbots' conversational intelligence by simulating natural human dialogue.
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Racter (1983)
Chamberlain and Etter developed the first chatbot called Racter in 1983. It produced inventive
conversational language and prose by utilizing random associations and context-free grammatical rules.
This resulted in the publication of "The Policeman's Beard is Half Constructed,"” a book written by Racter
alone, in 1984. Although Racter did not have an actual understanding of language and sometimes produced
random texts, its procedural text generation was revolutionary. The book showcased Racter’s capacity to
produce novel prose and sparked issue with reinvigorating definition of prose with an Al horizon.
Nevertheless, Racter’s output, such as “We cannot fly... But we can dream” was not devoid of what seems

like human thinking.

Jabberwacky/Cleverbot (1988/2008)

Jabberwacky, generated by Rollo Carpenter in 1988 was designed to mimic natural conversation and
became available online in 1997. In 2008, an updated version called Cleverbot was released evolving from
Jabberwacky by learning entirely from user interactions rather than a fixed response database. This
dynamic learning approach allowed Cleverbot to won Loebner Prize in 2005, 2006 etc. Unlike pre-
programmed chatbots, Jabberwacky and Cleverbot demonstrate that chatbots can excel in human-like

conversations by continuously learning from real dialogue examples.

Tinymud (1989)

TINYMUD, developed in 1989 by James Aspnes at Carnegie Mellon University was an early text-based
online multiplayer game featuring a conversational Al character. Known as Mr. Spock, this Al had a short
response script and employed a basic pattern matching technique. Mr. Spock might be interacted with by
players using text instructions, exploring the virtual world together. Though rudimentary, TINYMUD was
a pioneering effort in creating NPC bots influencing future conversational agents in MUDs and
MMORPGs.

DR. SBIASTO (1992)

When Dr. Shiasto was first introduced in the early 1990s it was a groundbreaking chatbot, the first to
engage in dialogue and communicate with its users. The first one created for MS-DOS it tries to take the
part of psychologist and make a speech like a counseling session. Step by step, Dr. Sbaitso went beyond
prior chatbots by replacing their affordances for pattern matching and substitution with practices for
comprehending full words and phrases and generating spoken replies. Though limited, it was an
improvement in conversational interaction as it was using text pattern match with voice synthesis that
would simulate a human conversation. With the help of voice interaction and primitive language processing,
Dr. Shaitso paved way for creating further chatbot conversations that are more substantial [Bhattad, et al.,
2021].
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ALTCE (1995)
In 1995, Richard Wallace developed the ALICE chatbot building on Joseph Weizenbaum's ELIZA. ALICE
utilized pattern matching to create natural-sounding dialogues and win Loebner Prize for the most human-
like bot, three times in the 1990s though it did not fully pass the Turing test. Chatbots like ALICE were
significant in advancing consumer Al for the growing internet. ALICE's AIML knowledge base consists
of parsed (processed into AIML format) and unparsed (raw) data, enabling the chatbot to handle both
structured and natural language inputs. Poh et al., [Poh, et al., 2021] described ALICE's two operational
modes: dormant, where only face detection is active and conversation, where speech recognition, face
recognition and response generation occur. In conversation mode, ALICE uses a 3D avatar to interact with

responses including audio and lip-sync animations before reverting to dormant mode.

SmarterChild (2001)

In 2001, Active Buddy launched SmarterChild, which was one of the first chatbots to be integrated into
instant messaging services like MSN Messenger and AOL Instant Messenger. At its height, it had over 30
million users showcasing the promise of chatbots as virtual assistants that could provide information on a
wide range of subjects including news, weather and stock prices. This invention made it possible for
contemporary Al helpers like S Voice and Siri, showcasing how conversational interfaces in messaging
environments could serve practical needs. SmarterChild highlighted the advancements in Al and human-
computer interaction through natural language dialogue [[Poh, et al., 2021]].

CALO (2003)

In an effort to develop an Al assistant that learns and automates repetitive chores, DARPA and SRI
International initiated the $150 million, five-year CALO project (Cognitive Assistant that Learns and
Organizes) in 2003. The project involved over 300 researchers from 22 different institutions. CALO aimed
to develop chatbots capable of reasoning, learning, following instructions, adapting and explaining actions.
The project integrated various Al fields, focusing on creating context-aware, human-aware digital
assistants. It influenced later technologies like Apple's Siri and made significant advancements in natural
language understanding and cognitive assistants, addressing real-world needs while ensuring security
[[Poh, et al., 2021]].

Mitsuku (2005)

Mitsuku was developed in the year 2005 by Steve Worswick and it won several awards; Mitsuku assumed
the personality of a fun-loving teenage girl. Over the years 2013-2018, it has been the winner of the
international contest Loebner Prize. The Loebner Prize is a competition where judges engage in a
conversation with both chatbots and people in order to estimate which of them are bots and Mitsuku has
won more rounds here as it has fooled the judges. It is the most extensively utilized AIML-based chatbot.
It is a Pandorabot that converses normally across several interfaces by utilizing NLP components like
default categories and heuristic features. Created for use across different social platforms such as Telegram

and Twitter, It incorporates NLP from pre-written scripts alongside Bot modules. Though helpful, creating
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Mitsuku may involve the inclusion of certain AIML categories to help in analyzing user inputs and

responding to unmatched prompts [Vishwakarma, et al., 2021]. And it has been determined to be quite

useful when it comes to conversations in other languages [Shin, et al., 2021].

Watson Assistant (2006)

Watson, which was named after the IBM founder, Thomas J. Watson, was initiated in 2006 as a
supercomputer that conquered the ability to answer questions in natural language. It gained notoriety after
they won $1 million in “Jeopardy!” in 2011 against champions Brad Rutter and Ken Jennings. IBM
developed DeepQA, enabling Watson to interpret questions, generate and evaluate answers using NLP and
machine learning. Beyond the game show, Watson aimed to revolutionize Al by processing unstructured
data and performing complex analytics. It identifies patterns, assigns attributes to responses and improves

with accumulated knowledge, making it suitable for limitless applications [Petiwala, et al., 2021].

SIRI (2011)

Siri, launched with the iPhone 4S in 2011, evolved from the DARPA’s program called Personalized
Assistant that Learns (PAL) which has been conducted by SRI International. The primary purpose of the
PAL project was to provide military commanders with data relevant to classified missions and support
them in decision-making, which formed the basis for CALO, a predecessor of Siri. The beginning of Siri
can be traced back to 2007 when Dag Kittlaus, Adam Cheyer and Tom Gruber established Siri Inc. after
five years of research with an aim of creating a personal assistant that would be able to provide answers to
questions and fulfill tasks [Apple Byte Dec, et al., 2023]. The iPhone/Apple Watch microphone captures
audio at 16,000 samples/second, analyzing it in 0.2-second frames. A Deep Neural Network (DNN) maps
the sound spectrum to probabilities related to the sound classes including ‘Hey Siri” employing hidden
layers. The system typically uses five hidden layers, each with 32-192 units to represent the data. Two
DNNs work together: one for initial detection and other for confirmation. recurrent network sums scores
over time and detects valid sequences of phonetic classes. When the frame score in the last frame goes
beyond a particular value, a signal for “Hey Siri” is activated. Apple's system reduces false positives and
adapts to the user's voice over time while prioritizing privacy, processing data on-device to ensure security

and control. This enhances accuracy, efficiency and user experience [Apple Byte Dec, et al., 2023].

Suzette/Rosette (2010/2011)

Bruce Wilcox developed Suzette and Rosette utilizing his ChatScript language with Suzette winning the
2010 Loebner Prize and Rosette in 2011. ChatScript, featuring a topic-rule architecture, surpasses AIML
in pattern matching and efficiency. For instance, a module requiring 600 AIML lines was reduced to 17 in
ChatScript. It handles input words through change of words by the use of Substitution files for
abbreviations, spoken language and spellings, not operating word data in its ‘dictionary’. ChatScript’s open
source approach that supports further development of NLP, is versatile for conversational Al and more

enabling the input and the generation of a contextually relevant response [Arsovski, et al., 2017].
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Google Now, introduced by Google in 2012, is an intelligent personal assistant available in the Google
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Search app for iOS and Android. It uses natural language input, context and Google’s knowledge graph to
give relevant data to users prior to their search. Some examples are weather updates, traffic reports, meeting
alarms, flight details, scores and restaurant reservations. Google Now in 2015 became capable of
interpreting conversational queries and follow-up questions, and in 2016 supported third-party app actions.

Google Lens visual lookup was added in 2017, enhancing its predictive, personalized capabilities.

Cortana and Alexa (2014)

Microsoft released Cortana in 2014 that could perform various tasks such as setting reminder, sending
mails and searching the desired information based on voice recognition and has been said have security
issue to install the malware in the user interface. On that year itself, Amazon launched Alexa voice assistant
that were integrated to the home automation and entertainment appliances inorder to enable Internet of
Things convenience; the kits developed by Amazon through its Alexa Skills Kit that allows developers to
develop new skills for Alexa, though Alexa bears certain security threats. When Microsoft envisioned
Cortana as a personal assistant and Alexa primarily as a means for home device control, both have
experienced issues regarding the risks of security vulnerabilities connected to voice commands. While the
contemporary challenges in ai security remained an issue, the arrival of Cortana and Alexa can be
considered as the beginning of the popular use of Al voice assistants [Zhou, et al., 2020].

Xiaolce (2014)

Microsoft’s Xiaolce began in China in 2014 and encompassed more than 660 million active clients via
WeChat and QQ. For this reason, the Xiaolce application was unveiled in 40 platforms in 5 different
countries like United States, India and Japan under the alias of Rinna [[Zhou, et al., 2020]. Unlike task-
focused assistants like Siri, Xiaolce is designed to understand and respond to users' emotional needs, aiming
to build long-term, emotionally supportive relationships through open-domain conversations. This focus
on creating a companion that can engage in meaningful, emotive dialogue distinguishes Xiaolce from other
chatbots and personal assistants, making it a pioneering example in the field of conversational Al [[Zhou,
et al., 20201]].

Chat Generative Pre-trained Transformer (2018-2022)

ChatGPT created by OpenAl provides the latest advances in conversational Al through large language
models like GPT-3.5 and GPT-4. These models leverage scaled-up self-supervised learning to enhance
language skills, showcasing improvements in reasoning and contextual understanding. The evolution of
ChatGPT includes GPT-1, GPT-2 and GPT-3, each advancing text generation capabilities and applications
[[Zhou, et al., 2020]]. GPT-1 laid the foundation for unsupervised learning, while GPT-2 saw
improvements and a staged rollout due to misuse concerns. GPT-3's release marked a significant leap,
enabling diverse applications like email drafting and code generation. GPT-3.5 launched on November 30,

2022 further refined these capabilities and is currently in a research preview phase, allowing public testing.
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ChatGPT incorporates transformer-based neural network that is good at learning long-range textual

dependencies through positional self-attention and feed-forward networks. It undergoes two training
stages: with unsupervised pre-training on large text corpora and supervised fine-tuning on particular

activities to attain best natural language generation performance.

Google Bard (2023)

Google launched Bard to the public in an early version in the first quarter of 2023 where some users who
applied for wait list testing noted that it offered mixed performances compared to the initial speeds. By
May, Bard were incorporated with attributes like summarization and 180 countries’ multilingual support.
Altogether, it enriched itself with professional skills in math, coding and tone adjustment back in July. This
evolution showed that Google was taking a step by step approach in the development of their conversational
Al and all developments were geared towards meeting the needs of the user. Bard depends on a
modification of Language Model for Dialogue Applications (LaMDA) for question answering and general
conversation. Self-attention based dialog models such as LaMDA are also capable of handling long-term
text dependencies and their performance increases with model scale. LaMDA is a family of Transformer-
based neural networks were ranging from 2-137 billion parameters and trained on 1.56 trillion-word
repository collected from public dialogue and web together exhibits. Each LaMDA model manages various
functions: Generating responses, checking for safety, relating the generated responses with external
knowledge and ranking the responses. LaMDA better shows the potential of large-scale Transformer
architectures in delivering high-quality and general-purpose text-based dialog systems [Thoppilan, et al.,
2022].

4. METHODOLOGY

The research strategy entails a systematic review of empirical studies published in the last decade on the
Al chatbot technology with special emphasis on NLP, ML, deep learning, Al virtual assistant and voice
integration chatbots. The following resources have been used: peer reviewed scholarly articles, conference
proceedings and other reliable publications from the last five years. Exploratory research will analyze the
effectiveness of chatbots used in actual organizations and their impact on users, organizations and costs.
Qualitative analysis will use surveys and questionnaires to investigate long-term acquisition and usage.
The study also discusses the ethical and privacy issues, the possible bias and risk were identified and
compared with the existing research ethic and privacy guidelines. Despite the stated disadvantages, this
view offers a comprehensive perspective on the current developments and the changes they bring to human-

computer interactions.

5. RECOMMENDATION

From the study, stakeholders should develop sound ethical principles that will guide the implementation of
Al chatbots, especially in areas such as healthcare. When designing chatbots, there should be a focus on
the centricity of users, accompanying decision-making with remarks and encouraging cooperation between

agents. More studies should be conducted regarding the multilingual characteristics; ways of controlling
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bias and ability of learning from the errors. Again, the knowledge and understanding of interactions with

chatbots should increase through awareness campaigns. Furthermore, it is stressed that authors and
professionals should share knowledge to promote the efficient use of Al in creation of chatbots in different
fields.

6. PROBLEM STATEMENT

Al-powered chatbot technology has recently emerged and has quickly evolved to bring about revolutionary
concepts in many fields but this development comes hand-in-hand with a list of emergent issues. However,
as these chatbots become part of different industries, ethical and privacy implications become relevant thus
requiring the formulation of strong guidelines on various issues such as security of data, privacy and
accountability. Moreover, the provision of well-integrated user experiences and natural effective
interactions with chatbots requires the development of new solutions to improve NLP, context sensitivity
and emotional valence. Balancing technological opportunities and ethical implications of utilizing Al for
chatbots is important in order to unleash whole capability of these tools while maintaining trust of the users

as well as the welfare of societies.

7. CURRENT ADVANCEMENTS IN ARTIFICIAL INTELLIGENCE POWERED CHATBOT
TECHNOLOGY

Personalized Chatbots

Al is effective in data collection of behavioral information enabling better assessment of personality
characteristics than conventional self-administered questionnaires because algorithms are capable of
deciphering individuals’ footprints from their social media and devices [Shumanov, et al., 2021]. The
permanent and individual, conversational, and even using data from other applications based on detailed
persona description make the personalized chatbots individualized. This evolution from user ID
embeddings to rich textual personas enables chatbots to effectively emulate users and provide personalized
services [Ma, et al., 2021]. OpenAl’s recent innovation, user-customized chatbots, simplifies Al
development by removing the need for coding or extensive datasets, allowing anyone to create tailored Al
tools. This democratization of Al chatbot creation has significant research implications, including

exploring user-driven chatbot evolution and the ethical thoughts of user-built systems [Ma, et al., 2021].

Collaborative Chatbots

The Collaborative Al chatbots enhance task efficiency by cooperating with humans or other Al, such as a
chatbot aiding a doctor in diagnosing or recommending treatments. To optimize human-Al collaboration,
companies should adopt five key principles: designing change, enabling use and adoption, advising on Al
direction, practicing proper data gathering, and implementing Al systems and talents in businesses. A poll
of 1,075 organizations across 12 sectors indicates that understanding and application of these principles
are associated with enhanced speed, cost efficiency and organizational performance. Safebot, a research-

oriented chatbot makes refined responses based on such interactions as well as recognizes dangerous input
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through datasets and a state-machine with Universal Sentence Encoder. It calculates cosine distances for

response selection and provides transparency through a white-box approach [Chkroun, et al., 2021].
Memon et al., [Memon, et al., 2018] also came up with a multi-agent communication system comprising
of two chatbots known as; chatbotl and chatbot2 where both systems employ natural language processing

techniques as well as rule techniques to improve on performance and interaction.

Creative Chatbots

Creative process involves various approaches, with ideas and products evolving dynamically, requiring
adaptability from Al. How Al should contribute and interact in co-creativity depends on whether the human
prefers to lead or let the Al take charge. Positive user experiences in creative systems hinge more on
effective interaction than on algorithms alone [Rezwana, et al., 2023]. Once thought uniquely human,
creativity is now being redefined due to advancements in Al. Generative Al chatbots can create
sophisticated artworks, challenging traditional views of creativity. Recent studies show these chatbots may
exhibit creativity comparable to or surpassing average human performance in certain tasks, though this is
just one aspect of creativity. Future research should explore Al's integration into the creative procedures to
improve human performance via collaboration. Beyond text, generative Al can produce various media
kinds from text inputs like 3D models, music, videos and pictures. There exists different types of chatbots

which is clearly explained in Figure 3.

VOICE BOTS

KEYWORD-BASED CHATBOTS HYBRID CHATBOTS

TYPES OF
CHATBOTS

SKILLS CHATBOTS SOCIAL MESSAGING CHATBOTS

MENU-BASED CHATBOTS

Figure 3: Types of chatbots

Natural Language Processing Algorithms and Techniques Used in Chatbot Technology

Algorithms of NLP are pivotal in chatbot technology, especially in healthcare where they assist chatbots
recognize and reply to user inquiries. The first layer of NLP comprises Natural Language Understanding
(NLU), which translates meaning and morphemes and enables chatbots to identify components and relate
them to intents using resources such as Dialogflow. With this technology, chatbots can educate on primary

healthcare, give advice and preventions, home remedies, tips, signs and symptoms, and diets. NLP also
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factlitates speech-to-text conversion for seamless communication and adapts to individual language

preferences, enhancing user experience. With advancements in NLP, voice bots are now capable of human-
like interactions, using Al and Natural user interfaces to simplify user communication. Overall, NLP is

crucial for creating engaging and accurate conversational interfaces in chatbot technique [Le, et al., 2023].

Machine Learning Models and Algorithms for Chatbot Training and Response Generation

When it comes to teaching a chatbot, as well as being used for the response generation process, it is believed
that learning algorithms and artificial intelligence technologies will make communication more effective
and interesting for the customer. Connecting theories like ELM and technology gratification can assist in
relating chatbot services with customer satisfaction [Jiang, et al., 2022]. Research on Al-driven chatbots,
including surveys on user satisfaction [Cheng, et al., 2020] and their application in fields like nursing
education [Tam, et al.,2023 ], highlights their impact on user experience and learning. As Al-powered
chatbots continue to evolve, their adoption and impact rival other technological advancements [Xiao, et
al., 20201, underscoring the importance of ML in improving chatbot uses.

Deep Learning Techniques for Improving Chatbot Understanding and Conversation Flow

In development of a chatbot, there is an increased application of deep learning for improving the
comprehension and conversational experience. Another research was designed to increase chatbot
utilization by associating communication encouragement technology with customer satisfaction while
stressing the importance of having good experience with Al-based chatbots . One study showed that Al
chatbots like ChatGPT can be useful in the context of nursing education as well. Moreover, the studies
were oriented to the customers who interacted with chatbots and discussed the topic of the virtual flow
theory in relation to Al-based chatbots [Baabdullah, et al., 2022]. These findings are in line with the recent

literature on the application of deep learning for enhancing chatbot capabilities and user engagement.

8. FUTURE AREAS OF DEVELOPMENT

Al-based chatbots have seen widespread applications across various sectors, enhancing efficiency and user
experience (Table 1). In healthcare, chatbots assist with symptom checking, appointment scheduling and
patient support, reducing the workload on healthcare staff. In e-commerce, they offer personalized product
recommendations and provide instant customer support, streamlining the shopping experience. Similarly,
in finance, chatbots help with transaction processing, fraud detection and customer queries, improving both

security and service speed.
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o Table 1: Applications of Al-based chatbots in various sectors
Sector Application Benefits
) Faster  patient  triage,
Symptom checking, o
Healthcare ) ) reduced administrative
appointment scheduling
burden, 24/7 support.
) Personalized learning
) Tutoring, FAQs and ) _
Education experiences, instant help
student support
for students.
) ) Streamlined hiring process,
Recruitment  assistance, ]
Human Resources ) automated routine HR
employee on boarding
tasks.
) Personalized shopping
Product recommendations, ) )
E-Commerce experience, instant query
customer support )
resolution.
_ ) Enhanced customer
- Booking assistance, ] ]
Travel and Hospitality w B service, faster booking and
customer inquiries _
re-booking processes.
) . Improved security, faster
_ Transaction  processing, ]
Finance ) customer service,
fraud detection 4 )
automation of simple tasks.
Healthcare

The healthcare sector is transforming with virtual assistants, particularly chatbots, enhancing patient
journeys by streamlining appointment scheduling through mobile devices. Combining with calendars,
chatbots save time of patients and contribute to their well-being by offering 24/7 accessibility and
automating administrative tasks, allowing more direct patient care. They assist in symptom assessment,
triage, data collection, and mental health support. Chatbots also improve healthcare access for rural
populations, though digital literacy gaps may arise. While they handle minor issues, complicated cases still
needed human expertise [Younis, et al.,2024]. Research on chatbots has aimed on education and
consultation in controlled settings, demonstrating accuracy in cancer-related information. However,
generalizing these capabilities across all specialties remains limited and current chatbot performance falls
short of clinical standards. Future versions must address technological, ethical and regulatory challenges

while improving specialization and evaluation criteria [Younis, et al.,2024].

Business

Chatbots reduce customer complexities; they provide the means for individuals to converse with
technology for information relaying and safe transcription of information. It improves customer interaction
by enabling natural and individualized conversations in different business sectors like marketing, sales,
IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)
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customer support, and analytics. Automated communication through chatbots enhance the satisfaction and

make the audiences more loyal as they are given personalized conversation and immediate information at
their fingertips [Rathore, et al., 2023]. With the help of advanced NLP, chatbots help in managing business
processes including customer service or order taking that causes minimal human interaction. Their
capabilities to interpret the user’s focus and respond instantly reduce costs and time for firms, a sign
suggesting that more businesses are likely to adopt chatbots in the near future. SMBs may considerably
benefit from Al through enhanced data analysis, increased customization, efficient workflow automation
and effective marketing campaign optimization. Al tools like trend prediction and price adjustment will

further empower SMBs in future chatbot versions, improving marketing effectiveness [Arce, et al., 2024].

E-commerce and evaluation methods

E-commerce grew significantly throughout the time of Covid-19, attracting consumers with wider product
choices and lower prices, as well as the ability to shop globally. However, older generations often distrust
online shopping due to concerns about product quality and warranties [Khan, et al., 2020]. Chatbots can
help businesses retain cash by answering customer queries. To ensure a chatbot's effectiveness, evaluation
methods like PARADISE and Kuligowska are used. PARADISE assesses factors like ease of use, clarity,
and task effectiveness, while Kuligowska measures attributes such as visual design, implementation,
speech capabilities and dialogue coherence. It's essential that chatbots are engaging and helpful, as forty
percent of users discontinue interacting after first message and twenty five percent after second. Analytics
tools can measure chatbot performance through metrics like retention and engagement rates, ensuring the
bot benefits users and drives sales. These metrics can be gathered using built-in or external analytics

platforms [Khan, et al., 2020]. Figure 4 shows E-commerce chatbot structure.

E-commerce

Domain-
Specific

Closed-
Domain

Self-Learning

Generative-
Based
Approach

Deep Learning

Figure 4: E-commerce chatbot structure
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Research

A study explored chatbots' potential in academic research, highlighting their efficiency in data collection,
24/7 accessibility and power to manage huge datasets [Kooli, et al., 2023]. Unlike human assistants,
chatbots can provide personalized, unbiased services, improving objectivity. They also enhance data
quality by reducing human errors. With outsourcing repetitious chores, chatbots enable academics to
concentrate on intricate facets of their research. Additionally, they improve collaboration by facilitating
communication, sharing information and bridging gaps due to financial or language barriers. Chatbots are
seen as transformative tools for efficient, unbiased research. Khlaif et al., [Khlaif, et al., 2023] emphasized
that standard of Al-generated text, such as from ChatGPT, depends on the prompt's clarity and context.
While these tools can support fields like medical education, challenges remain in writing quality,
connecting ideas and sourcing reliable references. They found that only 8% of cited references were
accessible through Google Scholar/Mendeley and in-text citations were limited. Table 2 shows various
methods of chatbot research.

Table 2: Methods of conversational chatbot research

Category Type of Method Count Reference
Machine Learning | Reinforcement 7
Training Learning
Techniques Supervised 1
Learning
Transfer Learning | 1
Machine Learning | LSTM 45
[Kanodia, et al
Models BERT 5
2021, Molnér, et
RNN 3
al., 2018]
ELMO 2
MDP 2
GPT-3 1
Seq2Seq RNN 1
Others Specific Systems 6
Experiment based | 6
Education

Utilizing chatbots in education sector especially during COVID-19, has proven helpful in managing remote
learning. For example, Ashok Goel’s chatbot "Jill" at Georgia Institute of Technology answered 10,000
training-related questions, handling common inquiries about exams and deadlines while teachers addressed

more complex ones. Jill was trained on 40,000 past questions and achieved 97% accuracy before going
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live.” Okonkwo [Okonkwo, et al., 2021] explored the potential for future chatbots to provide open

educational resources, automate testing and offer personalized learning content. They emphasized the need
for design strategies to improve usability, trust and ethical use, while addressing challenges in chatbot
adoption. Additionally, chatbots can assist with plagiarism detection, enhancing academic integrity.
However, concerns remain about chatbots facilitating cheating, fostering inequality and diminishing
critical thinking. Research is needed to understand these issues and ensure chatbots support ethical and

effective education. Figure 5 shows educational chatbot structure.

Educational

Domain-
Soecific

N\

Closed-
Domain

Self-Learning

Retrieval-
Based
Vv
Al-Mark-Up
Lanauaae

Figure 5: Educational chatbot structure

Human Resource Management

As labor regulations change, chatbots are becoming a standard in HR helping to streamline procedures like
information management, training and onboarding. They enhance efficiency, saving time and reducing
costs, while meeting modern workplace needs. Although not replacing HR entirely, chatbots offer
significant productivity benefits and improved organizational relationships. To maximize impact, designers
must understand employee needs, leading to higher morale, retention and a positive market image.
However, challenges like limited responsiveness, incorrect responses, and costs of implementing complex

strategies persist, despite their broad use in NLP and speech mining [Okonkwo, et al., 2021].

Social Media

The advancement in the use of the internet and social networks has greatly impacted and influenced the
functions of customer service, marketing, entertainment, and data gathering through the use of chatbots.
Chatbots are also used by hybrid threats actors to manipulate the population. Biswas [Biswas, et al., 2023]
identified future chatbot integration in social media, including providing instant support, generating
content, conducting sentiment analysis, and gathering user data for strategic insights. Platforms like Meta
are integrating Al tools like stickers, real-time editing, and conversational assistants such as Meta Al, which
is accessible on WhatsApp, Messenger, Instagram and other devices. Meta Al generates photorealistic
images and offers personalized Als represented by cultural icons like Snoop Dogg. Meta also plans to

launch an Al studio for businesses and creators, while addressing challenges and ensuring safeguards in Al
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deployment [Biswas, et al., 2023].

Industry

ChatGPT helps in identification of suitable test automation technologies by presenting the comparative and
evaluation information on the tools available in Industry 4.0. It provides suggestions on test automation
frameworks and assists the developers to implement Minimum Test Automation Frameworks, thus making
the application reliable and user-needs centric [Javaid, et al., 2023]. It also involves the use of ChatGPT to
predict future breakdowns of the machinery using historical data to enhance availability, efficiency and
reduce costs. In another way, it uses natural language to place orders, track shipments and offer a direct
report on the status of supply chains, which ultimately increases efficiency and accountability [Rane, et al,
2023].

Virtual Assistants and Voice-Enabled Chatbots

Al-powered conversational representatives has altered industries, enhancing customer-company
interactions and virtual reference services, especially in libraries, by offering reliable virtual assistance
[Panda, et al., 2022]. In retail, these agents play a key role in digital customer interactions, though there is
still limited understanding of customer motivations, attitudes, and resistance to their use in shopping. This
highlights the need for further research to help retail managers and developers design better solutions.
Studies using behavioral reasoning theory and structural equation modeling have examined both text- and
voice-based chatbots. Al tools including ChatGPT are now extending the possibilities of conversational
representatives especially in areas like finance, healthsector, e-commerce and education [Rivas, et al.,
2023]. While ChatGPT gained focus for its personalization, efficiency and convenience in marketing,
concerns remain about its use in scientific work, especially in research papers. Despite this, ChatGPT

continues to spark widespread public interest for its innovation and abilities.

Contextual Understanding and Personalized Responses

Incorporation of NLU and NLP in “Aapka Chikitsak” improves its performance in offering tailored and
context specific answers since it analyses the user queries semantically. This makes it possible for the bot
to interact based on entities and intents that are spotted. Likewise, ChatGPT performs functions that would
normally be the work of an individual, such as recommending hashtags and crafting replies based on the
user data. However, it is necessary to develop and validate these systems to reduce bias and provide bias-
free responses. The incorporation of NLP NLU and automation of these bots exemplifies their capability

of providing contextual personalization.

Integration with Other Technologies (Speech Recognition, Sentiment Analysis) to Enhance Chatbot
Capabilities

The use of both speech recognition and sentiment analysis technologies can greatly improve chatbot
functionality. Users can some speak to the device, thus enhancing the convenience of its operation [Ashfaq,

et al., 2020]. Emotion recognition is another feature of chatbots that makes them more effective for users
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ancf EI"1elp3 to create more positive interactions [Aslam, et al., 2023]. An instance of the integration is

ChatGPT generated by OpenAl that provides natural speak using modern artificial intelligence. By
incorporating these technologies, chatbots can revolutionize user interactions and create more

sophisticated, user-friendly systems across different industrial sectors [Huang, et al., 2021].
9. IMPACT OF ARTIFICIAL INTELLIGENCE ON CHATBOT TECHNOLOGY

Improved User Experience and Customer Satisfaction

Chatbots became famous across industries due to their positive impact on user experience and customer
satisfaction. They convey authority and trustworthiness, enhancing user confidence. Chatbots offer
efficiency and convenience, valued by users for improved satisfaction. Their popularity reflects their
effectiveness as friendly, interactive tools. They also detect and respond to emotional cues, further boosting
user satisfaction. Scalability allows chatbots to handle multiple users simultaneously, ensuring faster
responses and seamless interactions. Integration, like Alexa-Cortana, improves user experience through
inter-agent communication. Intrapersonal chatbots in apps (Messenger, Slack, WhatsApp) and

interpersonal ones for services (booking) enhance satisfaction through personalized interactions.

Increased Efficiency and Cost-Effectiveness in Customer Support and Service Industries

Technological developments transformed different sectors like customer support. Just as digital cameras
replaced film cameras with a more efficient alternative, advanced chatbot systems like ChatGPT are
revolutionizing customer service. For example, in healthcare, ChatGPT were explored as a medical chatbot
to decrease errors and enhance patient care. Its ability to deliver quick, accurate information can save time
and resources for healthcare providers. Further, ChatGPT’s access to vast data bases enable the provision
of wider and more specific answers to various customer based inquiries with increased effectiveness,

customer satisfaction and organizational cost saving in the service and customer support domains.
Potential Ethical and Privacy Concerns Associated with Artificial Intelligence-Powered Chatbots

Chatbots that use Al present a number of privacy and ethical issues. They frequently gather and handle
enormous volumes of personal data, which presents a risk if the information is handled improperly or is
compromised [Chow, et al., 2023]. Second, if the underlying training data of Al chatbots exhibits
discriminatory patterns, they may unintentionally reinforce biases. Third, there is a chance that people
won't always be aware that they are engaging with an Al, which could result in deceit or trust concerns.
The fourth issue is the potential loss of human agency due to the possibility of Al systems influencing
choices without complete transparency. Finally, malevolent actors may use Al chatbots to sway discussions
or spread false information.. The advantages and disadvantages of Al based chatbots are detailed in Table
3.
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Table 3: Advantages and disadvantages of artificial intelligence based chatbots

Advantages

Disadvantages

24/7 Availability

May lack deep understanding of complex

queries

Always accessible, offering instant

support and reducing wait times

Struggles with nuanced or abstract

conversations

Cost-efficient

Can result in initial high implementation

costs

Reduces the need for human staff, saving
costs in the long term

Advanced chatbot systems require

significant investment

Scalable

Limited emotional intelligence

Can handle many users at once without

added costs

Unable to genuinely empathize with users

Consistent responses

Risk of providing incorrect or misleading

information

Delivers standardized and error-free

answers

If trained improperly or outdated, may

give inaccurate responses

Improved customer experience

Lacks personalization in certain situations

Quick, efficient answers can lead to better

customer satisfaction

May not fully understand or adapt to

individual customer needs

Multilingual support

Privacy concerns

Can be programmed to understand and
respond in multiple languages

Requires access to customer data, which

may raise privacy concerns

Self-learning capabilities

Over-reliance on predefined scripts

With ML, they can improve responses

over time

Many chatbots still rely on set responses,

limiting flexibility

Reduces human error

Poor handling of sensitive or emotional

issues

Eliminates common mistakes humans

make due to fatigue or oversight

May fail in offering compassionate

handling of sensitive topics

10. FURTHER RESEARCH

The paper under analysis gives very helpful information on various aspects of artificial intelligence and its
influence on the development of chatbot technology, its current and the most important innovations, and
potential implications for different industries. Nonetheless, there are several areas that still hold vast
potential for continued research to enhance our knowledge and fully unlock the possibility of Al-fueled
chatbots .
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Ethical and Privacy Concerns: However, usage of Al chatbots is increasingly prevalent, it is possible to

see that ethical and privacy concerns are also present. More work should be dedicated to developing ethical
practices of Al in spheres such as health care and finance, data ownership, cybersecurity and transparent

integrating Al into related industries to gain users’ trust and reduce possible risks.

User Experience and Interaction Design: Improving chatbot interactions is crucial for enhancing user
experience. Future studies should investigate the impact of chatbot language, personality and tone used on
the level of contentment and engagement. Awareness of user preferences in various industries is beneficial

when creating designs that are not only easy to use but also respond to the user’s emotional state.

Deep Learning Techniques and Natural Language Understanding: While deep learning have enhanced
the potential of chatbots, more work is necessary in natural language processing and conversational
modeling. There it is possible to reach more sophisticated interactions that combine new architectural and

technical solutions, as well as external knowledge and real-time context.

Inter-Agent Communication and Collaboration: Research should be conducted on how multiple chatbots
may interoperate to produce a coherent user experience. This can result in the creation of a networked
environment where various chatbots are interconnected and focused on providing support across multiple

domains .

User Trust and Explainability: To expand the use of chatbots, the technology has to improve in two key
areas, namely, transparency and explainability. Future studies should aim at ensuring that the decision-
making involved in chatbot functions is understandable in a bid to enhance the confidence of the users.

Domain-Specific Applications: Exploring the potential application in specific domains such as education,

entertainment, and mental health would pave the way to new personalized services.

Multilingual and Cross-Cultural Chatbots: It is important to create multilingual chatbots for cross-cultural
interactions, as the shift to digital communication grows rapidly. Future studies should consider the

development of chatbots that can provide culturally appropriate answers.

Real-World Deployments and Impact: Information on the impact of the chatbots on users and
organizational performance can be gathered from real-world applications as large scale. Quantitative
research designs such as longitudinal studies and qualitative feedback from the users are crucial to evaluate

the positives and negatives of utilizing chatbots [ Collins, et al., 2021].
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11. CONCLUSION

Advancements in Al and NLP have transformed conventional chatbot capabilities in different fields, such
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as healthcare, e-commerce and education. NLP abilities allow chatbots to transcribe speech into text,
comprehend the semantic meaning of words, and perceive language idioms, making the conversation flow
smoother. In the healthcare setting, chatbots provide general health knowledge and tips regarding disease
prevention. In e-commerce they act like helping in answering questions related to products being bought,
as well as helping in shopping procedures and in education as in helping with procedures such as helping
students with exam timetables. The underlying technology, based on deep learning and self-learning

models, increases the level of flexibility and user satisfaction.

Chatbots have transitioned from the well-known rule-based model to more efficient Al-based models,
including ChatGPT and Google Bard based on the transformer model. Their growing presence in sectors
like business, social media, and virtual reference services highlights the need for ethical frameworks to
address concerns about data ownership, bias, misinformation and addiction. Personalization through
adaptive learning models and deep learning techniques is key to improving user satisfaction. However, the
rapid advancement of these technologies presents challenges, including privacy and ethical issues,
necessitating ongoing research and development of responsible, transparent systems.
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