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A B S T R A C T : 

Online websites require effective sales and marketing strategies to attract customers and improve business growth. Traditional marketing processes often involve 

time-consuming manual tasks and customer management. This project proposes an AI-based Sales and Marketing Agent for online websites. The system uses 

Artificial Intelligence (AI) and Natural Language Processing (NLP) to understand customer queries and provide relevant product recommendations. It helps 

generate potential leads, manage customer inquiries, and support marketing activities. Python Flask is used for backend development, while HTML, CSS, and 

JavaScript are used for frontend development. MySQL is used to store customer and lead information. 
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Introduction 

Online websites play an important role in promoting products and services in the digital world. Sales and marketing are essential for attracting 

customers and increasing business growth. Traditional marketing methods require more time and manual effort. The Sales and Marketing Agent uses 

Artificial Intelligence (AI) to improve customer interaction. It helps answer customer queries and recommend suitable products or services. The system 

also supports lead generation and automates marketing activities. The main aim of this project is to improve customer satisfaction and make online 

sales and marketing more efficient. Customer information and lead details can be managed using a database. The system helps businesses improve 

marketing efficiency and customer satisfaction. The main objective is to automate sales and marketing activities and support business growth 

Literature Review 

Recent research has extensively explored the application of Artificial Intelligence (AI) and machine learning in online sales and marketing. Several 

studies have examined methods to improve customer engagement, lead generation, and marketing performance. 

1. Kotler et al. (2022) discussed modern marketing strategies and customer-oriented approaches to improve business performance. 

2. Chaffey and Ellis-Chadwick (2022) explained digital marketing techniques for online customer engagement and business growth. 

3. Salesforce highlighted the role of Customer Relationship Management (CRM) systems in managing customer relationships and sales 

activities. 

4. Google Analytics provides tools to analyze website traffic, user behavior, and customer engagement for better marketing decisions. 

5. Natural Language Processing (NLP) enables conversational agents to understand customer queries and provide relevant responses. 

6. Artificial Intelligence-based recommendation systems help online businesses suggest suitable products and services according to customer 

interests. 

 

Research Gap: Existing online websites often use traditional sales and marketing methods that require manual effort and time. Many websites lack an 

intelligent system to understand customer needs and provide personalized product recommendations. Existing chatbots mainly answer basic questions 

but may not support lead generation and marketing activities effectively 

System Architecture and Methodology 

Dataset Selection and Justification 

The proposed system requires data related to products, services, customer inquiries, and sales leads to provide relevant information and support 

marketing activities. Product names, descriptions, prices, categories, and frequently asked questions can be stored in a structured database. Sample 

customer queries can be used to develop and test the chatbot's intent recognition functionality. Lead records may include customer contact details and 

product interests, collected only with appropriate consent. MySQL can be used to store and manage this information efficiently 
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Feature Engineering and Dimensionality Reduction 

Feature engineering is the process of selecting and preparing relevant data to improve the performance of the proposed Sales and Marketing Agent. In 

this system, important features include customer queries, product categories, product prices, customer interests, purchase history, lead status, and 

marketing campaign details. These features help the system understand customer requirements and provide suitable product recommendations. 

Unnecessary, duplicate, or incomplete data can be removed during preprocessing to improve data quality. Dimensionality reduction helps reduce the 

number of input features while retaining the most useful information. 

 

Table 1 - The 12 Dynamic Features of the Proposed Sales and Marketing AI Agent System 

 

Feature Name Data Type Description 

CustomerQuery String Customer's question or request submitted 

through the AI chatbot. 

QueryIntent Categorical Identifies the query type, such as product 

inquiry, service inquiry, sales inquiry, or 

general support. 

ConversationHistory JSON / Array Stores previous messages and relevant 

conversation context for follow-up 

questions. 

KnowledgeMatchScore Continuous (0–1) Represents the similarity score between the 

customer query and relevant FAQ or 

knowledge-base content. 

LeadName String Name of the potential customer captured 

through lead submission. 

LeadEmail String Email address provided by the potential 

customer for follow-up. 

LeadSource Categorical Identifies where the lead originated, such as 

website, chatbot, campaign, or manual entry. 

LeadStatus Categorical Tracks the lead lifecycle, such as New, 

Contacted, Qualified, Converted, or Lost. 

LeadQualificationScore Continuous (0–100) Represents a proposed score used to prioritize 

leads based on available lead details and 

qualification criteria. 

CRMCustomerProfile JSON / Object Contains customer information, contact 

details, interactions, and associated lead 

records. 

CampaignPerformance JSON / Object Tracks marketing campaign metrics, such 

as leads generated, engagement, and 

conversions, where the required data is 

available. 

AgentExecutionStatus Categorical 
Indicates an agent's execution state, such as 

Pending, Running, Completed, or Failed. 

Algorithm Selection (Model Benchmarking) 

The proposed Sales and Marketing Agent for Online Websites requires suitable algorithms to understand customer queries, recommend products, and 

support lead generation. Different approaches, such as Rule-Based Classification, Natural Language Processing (NLP), and Recommendation 

Algorithms, can be considered for these tasks. Rule-Based Classification identifies customer queries using predefined keywords and conditions. NLP 

helps understand customer intent. 
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End-to-End System Workflow 

Fig. 1 - System architecture and data flow workflow of the proposed AI-powered Decision Support System. 

The workflow operates through five distinct layers: 

1. Data Input Layer: Customers enter their queries and interests through the website. 

2. Processing Layer: The Python Flask backend processes customer queries using AI/NLP techniques. 

3. Recommendation Layer: The system suggests suitable products or services based on customer interests. 

4. Lead Management Layer: The system stores potential customer details and inquiries in the MySQL database with appropriate consent. 

5. Marketing and Analytics Layer: The admin dashboard displays customer details, leads, and sales reports to support marketing activities and 

business growth. 

Proposed Methodology and Algorithm Selection 

Baseline Algorithm Evaluation 

The baseline algorithm evaluation is performed to identify a simple and effective approach for the proposed system. A rule-based algorithm is used as 

the baseline method to process customer queries using predefined keywords and conditions. For example, if a customer asks about product prices, the 

system provides the available price information. 

Justification for XGBoost 

While all three algorithms demonstrated exceptional baseline accuracy (>95%), XGBoost (Accuracy: 95.45%, F1-Score: 95.71%) was selected as the 

final predictive engine. Logistic Regression, despite a marginally higher raw accuracy (95.60%), struggles to capture the complex, non-linear 

interdependencies inherent in human behavioral data (e.g., the compounding effect of low compensation combined with high stress). 

More critically, the decision to utilize XGBoost was driven by its native, highly optimized integration with SHAP's TreeExplainer. This integration is 

mathematically necessary for the real-time execution of our Decision Support System (DSS); it allows the system to compute local feature contributions 

for individual employees in milliseconds, a prerequisite for the interactive "What-If" simulator. 
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Experimental Results and Discussion 

Predictive Performance 

The predictive performance of the proposed Sales and Marketing Agent is evaluated based on its ability to understand customer queries, recommend 

suitable products, and identify potential leads. The system's performance can be measured using response accuracy, response time, recommendation 

relevance, and lead conversionrate.These measures help determine how effectively the system responds to customer needs and supports sales activities. 

The proposed system aims to provide relevant recommendations, reduce customer response time, and improve lead management. The final performance 

results will be determined through practical testing using sample customer queries and product data. 

Figure 2: Predictive Performance Evaluation of the Proposed Sales and Marketing Agent for Online Websites 

Explainability and Prescriptive Analytics 

Explainability and prescriptive analytics help understand how the proposed Sales and Marketing Agent makes decisions and suggests suitable actions. 

The system analyzes customer queries, interests, product details, and previous interactions to provide relevant product recommendations. It helps 

explain why a particular product or service is recommended to a customer 

 

Figure 3: Explainability and Prescriptive Analytics of the Proposed Sales and Marketing Agent for Online Websites. 
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Conclusion 

The proposed Sales and Marketing Agent for Online Websites provides an intelligent solution to improve customer interaction and online business 

activities. The system uses Artificial Intelligence (AI) and Natural Language Processing (NLP) to understand customer queries and recommend 

suitable products or services. It also supports lead generation, customer follow-up, and marketing activities. 
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