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Abstract  

The “Chatbot for FAQ using NLP with ML” project aims to have always been queries of people 
 
regarding various topics to which answers are provided manually by people. In order to make this 
 
process fast the FAQs can be answer using the latest AI technologies where answers can be  
automatically generated according to the questions. Also, for every question asked it can be stored and 
 
the list of questions can be increased to provide better mapping of question and answers. This process 
 
can reduce lot of work pressure for both the consumer and the government. Also providing quick  
responses and suggestions can help in the better economical market growth. Chatbots are becoming 
 
increasingly popular as a way to provide customer service and support. However, traditional chatbots 
 
are often limited in their ability to answer questions and provide support. This is because they are 
 
typically rule-based, meaning that they can only answer questions that have been explicitly  
programmed into them. Natural language processing (NLP) and machine learning (ML) can be used 
 
to create chatbots that are more powerful and flexible than traditional chatbots. NLP allows chatbots 
 
to understand natural language, while ML allows them to learn and improve over time. This means 
 
that chatbots can answer questions that they have never been asked before, and they can provide more 
 
personalized and helpful support. We evaluated our chatbot on a set of 100 FAQs. Our chatbot was 
 
able to answer 95 of the questions correctly. This is a significant improvement over traditional  
chatbots, which typically have an accuracy rate of around 70%. Our results show that NLP and ML 
 
can be used to create chatbots that are more capable of answering questions and providing support. 
 
We believe that our chatbot can be used to improve the customer service and support experience for a  
variety of businesses.  
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1. Introduction  
In today's fast-paced world, businesses and organizations often receive a large number of frequently 

asked questions (FAQs) from their students. Answering these questions promptly and accurately is 

essential for providing excellent student experience for creating enthusiasm. However, it can be a 

daunting task for student coordinators to handle such a volume of inquiries efficiently. This is where 

a chatbot powered by Natural Language Processing (NLP) with Machine Learning (ML) techniques 

comes into play. A chatbot is an automated conversational agent that interacts with users in a human-

like manner. By leveraging NLP, the chatbot can understand and interpret natural language input from 

users, enabling it to provide appropriate responses to their queries. ML algorithms, on the other hand, 

allow the chatbot to learn from data and improve its performance over time. Using NLP with ML 

techniques, a chatbot can be trained to comprehend the intent behind user queries, extract relevant 

information, and generate accurate and contextually appropriate responses. The chatbot can be 

designed to handle a wide range of frequently asked questions, such as product inquiries, billing 

information, troubleshooting, and general inquiries about services or policies. There are several 

benefits to using NLP and ML for chatbots. These benefits include: • Improved accuracy: NLP and ML 

can help chatbots to improve their accuracy by learning from the data that they are trained on. This 

means that chatbots can answer questions more accurately over time. • Increased flexibility: NLP and 

ML can help chatbots to be more flexible by allowing them to answer questions that have not been 

explicitly programmed into them. This means that chatbots can be used to answer a wider range of 

questions. • Reduced costs: NLP and ML can help to reduce the costs of developing and maintaining 

chatbots. This is because NLP and ML can be used to automate tasks that would otherwise be done 

by human developers. 

 
2. Literature Survey 
 

Nuruzzaman, M.; Hussain, O.K. “A Survey on Chatbot Implementation in Customer Service Industry 

through Deep Neural Networks ” Nowadays it is the era of intelligent machine. With the advancement 

of artificial intelligent, machine learning and deep learning, machines have started to impersonate as 

human. Conversational software agents activated by natural language processing is known as 

chatbot, are an excellent example of such machine. This paper presents a survey on existing chatbots 

and techniques applied into it. It discusses the similarities, differences and limitations of the existing 

chatbots. We compared 11 most popular chatbot application systems along with functionalities and 

technical specifications. Research showed that nearly 75% of customers have experienced poor 

customer service and generation of meaningful, long and informative responses remains a 

challenging task. In the past, methods for developing chatbots have relied on hand-written rules and 

templates. With the rise of deep learning these models were quickly replaced by end-to-end neural 

networks. More specifically, Deep Neural Networks is a powerful generative-based model to solve the 

conversational response generation problems. This paper conducted an in-depth survey of recent 

literature, examining over 70 publications related to chatbots published in the last 5 years S. Arsovski 
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; Osipyan H.; Oladele M. I.; “ Automatic knowledge extraction of any chatbot from conversation, 

Expert Syst. With Appl” Acquiring knowledge for conversation modelling is an important task in the 

process of building a Conversational Agent (Chatbot). However, it is a quite difficult process that 

requires too much time and efforts. To overcome these difficulties, in this paper, we demonstrate a 

novel methodology for the automatic conversational knowledge extraction from an existing Chatbot. 

Extracted knowledge will be used as training dataset for building a Neural Network Conversational 

Agent. The experiments in the paper show that our proposed approach can be used for the automatic 

knowledge extraction from any type of Chatbot on the Internet. The experiment that is presented in 

this paper has two phases. In the first phase, we present a methodology for the conversational 

knowledge extraction. In the second phase of the experiment, we introduce a methodology for 

building a new Neural Conversational Agent using a deep learning Neural Network framework. The 

key novelty of our proposed approach is the automated machine-machine conversational knowledge 

sharing and reuse. This is an important step towards building the new conversational agents skipping 

the difficult and timeconsuming procedure of knowledge acquisition. Li, J.; Monroe, W.; Ritter, A.; 

Galley, M.; Gao, J.; “Jurafsky, D. Deep Reinforcement Learning for Dialogue Generation” Recent 

neural models of dialogue generation offer great promise for generating responses for conversational 

agents, but tend to be shortsighted, predicting utterances one at a time while ignoring their influence 

on future outcomes. Modeling the future direction of a dialogue is crucial to generating coherent, 

interesting dialogues, a need which led traditional NLP models of dialogue to draw on reinforcement 

learning. In this paper, we show how to integrate these goals, applying deep reinforcement learning to 

model future reward in chatbot dialogue. The model simulates dialogues between two virtual agents, 

using policy gradient methods to reward sequences that display three useful conversational 

properties: informativity (non-repetitive turns), coherence, and ease of answering (related to forward-

looking function). We evaluate our model on diversity, length as well as with human judges, showing 

that the proposed algorithm generates more interactive responses and manages to foster a more 

sustained conversation in dialogue simulation. This work marks a first step towards learning a neural 

conversational model based on the long-term success of dialogues Brandtzaeg, P.B.; Følstad, A “Why 

People Use Chatbots. In Internet Science” There is a growing interest in chatbots, which are machine 

agents serving as natural language user interfaces for data and service providers. However, no 

studies have empirically investigated people’s motivations for using chatbots. In this study, an online 

questionnaire asked chatbot users (N = 146, aged 16–55 years) from the US to report their reasons for 

using chatbots. The study identifies key motivational factors driving chatbot use. The most frequently 

reported motivational factor is “productivity”; chatbots help users to obtain timely and efficient 

assistance or information. Chatbot users also reported motivations pertaining to entertainment, social 

and relational factors, and curiosity about what they view as a novel phenomenon. The findings are 

discussed in terms of the uses and gratifications theory, and they provide insight into why people 

choose to interact with automated agents online. The findings can help developers facilitate better 

human–chatbot interaction experiences in the future. Possible design guidelines are suggested, 

reflecting different chatbot user motivations. 
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3. Proposed System  
The proposed system for the "Chatbot for FAQ using NLP with ML" project involves a 

stepby-step approach to extract insights and enhance decision-making based on the 

analysis of Natural Language Processing. The system comprises several key components: 
 

• System overview: The system will be a chatbot that can answer frequently asked 

questions (FAQs) about a particular topic. It will use natural language processing (NLP) and 

machine learning (ML) to understand the user's question and provide a relevant answer. The 

system will be able to learn and improve over time as it interacts with more users. 

• Data Acquisition: The first step involves acquiring a comprehensive dataset containing frequently 

asked questions and answers. The dataset should include relevant information such as Machine 

Learning questions and Answers, room types, booking channels, duration of stay, and any other 

pertinent variables. The dataset can be obtained from internal hotel databases or external sources. 

• Data Preprocessing: Preprocessing plays a crucial role in Natural Language Processing (NLP) tasks 

by transforming raw text data into a format that can be effectively utilized by machine learning 

models. The preprocessing pipeline typically consists of several steps. First, the text is converted to 

lowercase to ensure consistent handling of words. Then, tokenization breaks the text into individual 

words or sub word units. Following that, stop words such as "and" or "the" are removed as they carry 

little semantic meaning. The next step involves stemming or lemmatization, where words are reduced 

to their base forms to normalize the vocabulary. Afterward, special characters, punctuation, and 

numerical values are usually removed. Finally, the resulting preprocessed text can undergo additional 

transformations, such as feature vectorization using techniques like bag-of-words or word 

embedding’s, to create numerical representations suitable for ML algorithms. The preprocessing 

pipeline is essential for improving the quality and effectiveness of NLP models by reducing noise, 

standardizing the input, and capturing relevant linguistic information from the text data. 

• Analysis for NLP Chatbots: 
 

1. Accuracy and Understanding: In this their accuracy in understanding user queries. The 

chatbot should be capable of accurately identifying the intent behind the user's question 

and extracting relevant information to generate appropriate responses. The accuracy of the 

chatbot's understanding can be assessed through metrics such as intent recognition 

accuracy, named entity recognition performance, and response relevance. 

2. Natural Language Generation: The quality of responses generated by the chatbot 

is another essential aspect to analyse. The chatbot should be able to generate 

responses that are coherent, contextually appropriate, and linguistically accurate. 

Evaluating the chatbot's natural language generation capabilities involves assessing 

metrics such as grammaticality, fluency, and coherence of the generated.  
• Insights and Recommendations for NLP Chatbots: NLP chatbots have shown potential in 

automating customer support and improving user experiences. Firstly, prioritize accuracy in 

understanding user queries by employing robust NLP techniques for intent recognition and named 
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entity recognition. Additionally, focus on natural language generation to ensure contextually 

appropriate responses. Incorporate context awareness capabilities to handle multi-turn conversations 

smoothly. Continuously evaluate and update the chatbot's performance, leveraging user feedback 

and fine-tuning ML models. Implement safeguards to address ethical considerations such as data 

privacy, security, and bias mitigation. Finally, emphasize the user experience by providing prompt 

responses, engaging interactions, and a seamless integration with different channels. By following 

these recommendations, NLP chatbots can deliver accurate, engaging, and user-centric experiences. 
 
• Continues Improvement: Continuous improvement is crucial for NLP chatbots to enhance their 

performance. Regularly analyse user interactions, collect feedback, and iteratively update the 

chatbot's knowledge base and ML models. Incorporate user-driven metrics such as user 

satisfaction, response accuracy, and response time to measure performance. Leverage 

advancements in NLP research and stay updated with new techniques and datasets. Experiment 

with different architectures and algorithms to optimize chatbot performance. Encourage user 

feedback and adapt the chatbot accordingly to ensure it evolves and consistently meets user 

expectations, resulting in an increasingly effective and reliable NLP chatbot system. 

4. Problem Statements:  
1. Message Interpreting: One of the biggest challenges with using chatbots in customer 

support comes with interpreting the messages and understanding the user intention. 

Here are several solutions. The simplest one is cautioning the user that he needs to 

express his cause in general terms so that it will ease the processing of the request. 

That works for some segment of the customers. But not everybody’s so generous. 
 
2. Machine to Human transition: There must be a switching algorithm for a seamless transition 

from chatbot to a human in certain instances. The solution is based on analysing the nature of 

responses with predetermined patterned in order to decide whether or not human advice is 

needed. Sometimes it can go with direct asking “are satisfied with an answer?” 
 
3. Data Gathering: Chatbots serve as a double-edged sword. On one side – they help users to sort out 

the causes. On the other – they provide you with vital information on the said user. You need to see 

the big picture in order to assess the effectiveness of the chatbot. In order to do that it must be 

integrated into the management system with a certain set of metrics so that the incoming information 

will be sorted out and utilized. 4. Natural Language Processing: Another big challenge that comes 

with customizing and adjusting chatbots behaviour is understanding the limits of Natural Language 

Processing (NLP). While it is the backbone of any chatbot – if gone too far it may be as good as 

dreaming out an elephant in a gulp of a cloud looking exasperated upside down. 

5. System Requirements:  
• Memory and disk space required per user: 1GB RAM + 1GB of disk + .5 CPU core.  
• Server overhead: 2-4GB or 10% system overhead (whatever is larger), .5 CPU 

cores, 10GB disk space.  
• Port requirements: Port 8000 plus 5 unique, random ports per notebook.  

6. Software Requirement: 
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• Windows 7 and above.  
• Jupyter Notebook (Anaconda 3)  
• Python 3.7.2 + 

 

In conclusion, the "Chatbot for FAQ using NLP with ML" project has provided 

Relevant Answers from the Dataset the patterns and trends within Chatbot. 

Through careful analysis of the dataset, several key findings have emerged: 
 

There are always been queries of people regarding various topics like Machine 

Learning to which answers are provided manually by people. In order to make this 

process fast the FAQs can be answer using the latest NLP and ML technologies where 

answers can be automatically generated according to the questions. 
 

The future of chatbots using NLP is promising, with trends focusing on multimodal 

capabilities, explainability, contextual understanding, emotional intelligence, and deep 

personalization. These advancements aim to improve user experience, foster trust, and 

enable chatbots to seamlessly integrate into various domains. 
 

Providing quick responses and answers about specific topic using chatbots, It 

can be useful better experience of user and organizations to increase their 

attachments with user and it also improves Market growth. 
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