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Abstract. The article analyzes the implementation of multitasking artificial intelligence agents 

in the sales funnel – from automating the lead nurturing process to detecting hidden patterns in both 
small and large datasets. The scientific novelty lies in the first-ever systematic description of the lead 
nurturing process involving multitasking AI agents, as well as the characterization of their 
architecture, functional structure, and ability to adapt to different stages of the customer journey. 
The aim of the study is to examine the use of multitasking AI agents in the sales funnel with a focus 
on interaction personalization and the identification of hidden data patterns. The study employed 
general scientific methods of cognition: analysis; synthesis; induction; deduction; modeling; 
systematization. The results demonstrate that multitasking AI agents are being actively integrated 
across all stages of the sales funnel, enabling personalized customer interaction – from lead 
generation to the decision-making stage. The research proves that the use of AI agents supports 
dynamic audience segmentation, automated generation of relevant content, in-depth analysis of user 
behavior, and accurate prediction of their actions. The lead nurturing process is implemented 
through flexible configuration of communication scenarios, taking into account changes in lead 
behavior, potential value, and follow-up actions that are automatically executed based on real-time 
data analysis. The identification of hidden patterns emerges as a crucial element of the analytical 
process, made possible through the use of machine learning, sentiment analysis, and semantic text 
analysis. The practical significance of this research lies in the development of a methodology and 
strategic approach for integrating AI agents into business processes. The study proposes a set of 
techniques and algorithms for optimizing marketing efficiency, reducing the sales cycle, and ensuring 
personalized customer communication. These approaches offer a scalable framework for applying 
AI in dynamic, data-driven environments, contributing to both theoretical advancement and practical 
implementation in marketing communications. 
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Introduction. 

In the context of rapid digital technology development and the transformation of 

consumption models, producers are increasingly interested in personalized sales 

approaches. Rising customer expectations regarding communication relevance are 

pushing companies to adopt tools that not only attract potential buyers but also sustain 

value-driven engagement throughout all stages of the sales funnel. In this context, the 

concept of lead nurturing becomes particularly relevant, as it involves systematically 

building long-term relationships with leads through personalized communication, 

content, and support. Although this concept is relatively new and underexplored in 

academic literature, it already demonstrates considerable practical potential.  
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According to statistical data, approximately 80% of new leads never reach the 

sales stage, highlighting the critical importance of properly organized interaction 

during the interest maturation phase. Companies that invest in lead nurturing generate 

50% more online sales, while customer acquisition costs drop by 33%. In the B2B 

segment, 35% of sellers are already actively trying to integrate lead nurturing into their 

sales strategies, recognizing its impact on conversion rates and customer retention. 

These trends indicate the need for a deeper examination of lead nurturing mechanisms, 

particularly through the involvement of multitasking artificial intelligence agents.  

The role of multitasking AI agents in the sales funnel – especially in automating 

lead nurturing and detecting hidden patterns in both small and large datasets – remains 

insufficiently covered in academic literature. There is a lack of direct research on lead 

nurturing with AI agents, so the analysis had to rely on related scientific works on 

knowledge workers’ productivity when interacting with AI, security aspects of agent 

deployment, and expert analytical sources from business platforms and specialized 

online resources.  

Literature Review 

Significant contributions to related aspects of this topic include the work of F. 

Dell’Acqua et al. [3], who analyzed how AI influences the productivity and quality of 

knowledge work, offering indirect insights into the potential integration of multitasking 

agents in business processes. Another critical aspect – agent security – is addressed by 

Z. Deng et al. [4], who provided a systematic review of associated challenges and risks. 

The study by R. Maddali [7] focused on the use of autonomous agents in data 

processing. The research also actively utilized expert literature, including publications 

that examine contemporary aspects of AI implementation in sales and marketing, such 

as: Archer E. [1], Kaur J. [5], King T. [6], Unlocking the Potential of AI Agents [9], 

Williams B. [10], as well as the practical developer guide DEV [2]. These sources 

provide both technical and business-oriented perspectives.  

Despite the availability of sufficient material on related topics, there is a lack of 

systematic analysis specifically addressing the use of multitasking AI agents in lead 

nurturing and data analytics. Therefore, various scientific methods of cognition were 
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used to analyze, group, and systematize information and present it in the context of the 

study. 

Purpose of the article 

The aim of the study is to examine the use of multitasking artificial intelligence 

agents in the sales funnel with a focus on interaction personalization and the 

identification of hidden data patterns. In order to achieve this aim, the following tasks 

will be completed during the study: define the nature of multitasking artificial 

intelligence agents and their role in the sales funnel; explain the concept of lead 

nurturing and examine the mechanisms for its implementation using intelligent agents; 

analyze the nature of hidden patterns and the methods used to detect them with the help 

of AI agents. 

Research results 

In the context of the Fourth Industrial Revolution, the digital transformation of 

customer interaction processes implies the large-scale adoption of multitasking 

artificial intelligence (AI) agents capable of functioning effectively within the sales 

funnel. From early-stage lead generation to deep personalized engagement during lead 

nurturing, multifunctional AI agents significantly transform the approach to data 

management, decision-making, and real-time customer interaction. Modern enterprises 

are increasingly integrating AI technologies to improve extract, transform, and load 

(ETL) processes, which are fundamental to generating insights about potential 

customers. Autonomous AI agents can automate these processes, reducing the burden 

on human resources while increasing the accuracy and scalability of analytics [7].  

These agents operate on reinforcement learning methods and adaptive models, 

allowing them to adjust to changes in data streams and user context in real time. 

Through the integration of predictive analytics, middleware solutions, and cyber-

physical systems, AI agents enable continuous monitoring of consumer behavior across 

digital channels and dynamically adapt marketing actions based on user reactions. This 

approach is critically important for lead nurturing – the process of building and 

maintaining potential customer interest until a purchase decision is made [7].  
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A key feature of multitasking agents is their ability to perform multiple functional 

roles simultaneously – from collecting and processing unstructured data to forming 

behavioral hypotheses and generating personalized recommendations. These agents are 

increasingly built on large language models (LLMs), which have proven highly 

effective in tasks spanning marketing, automated text generation, sentiment analysis, 

legal and medical interpretation, cybersecurity, and even human behavior modeling 

[8].  

Table 1 provides a systematization of relevant AI platforms and agents used for 

multitasking data processing in the context of the sales funnel – from customer 

behavior forecasting to automated market analysis and decision support. 
 

Table 1 – AI agents used for data analysis and forecasting 

№ Agent / Platform 
name Primary purpose Key capabilities Optimal application 

1 LangChain 
Building custom 
agents based on 

LLM 

API and database 
integration; RAG support; 

natural language processing 

Intelligent 
analytical pipelines 

2 Microsoft 
AutoGen 

Multi-agent 
systems for 

complex analysis 

SQL; planning; 
visualization 

Complex ETL 
processes 

3 BabyAGI Autonomous agent 
training 

Iterative optimization; 
memory Research scenarios 

4 H2O.ai 
AutoML and 
explainable 

analytics 

SHAP; time-series; 
dashboards 

Financial 
forecasting 

5 DataRobot Data modeling AutoML; explainability 
Machine learning 

without expert 
knowledge 

6 LAMBDA No-code data 
analysis 

Agent roles; natural 
language 

Educational 
analysis; rapid 

decision-making 

7 AgentBuilder.ai No-code document 
analysis 

PDF/CSV processing; web 
integration 

Customer support; 
knowledge 

management 

8 DeepSeek Agent Market and 
financial analysis 

Multimodality; code 
integration 

Investment 
analytics 

9 Meta AutoGPT Fully autonomous 
scenarios 

Self-planning; LLM; API 
integration 

Complex data 
processing 

10 Databricks 
Lakehouse AI 

Cloud-based 
analytics AutoML; Spark; Delta Lake Large-scale 

enterprise analytics 
Note: systematized by the author based on [6] 
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Despite numerous advantages, the current generation of LLM models is not 

always economically viable as a fully autonomous foundation for multitasking agents. 

There are limitations related to high computational costs, processing delays, unstable 

memory, hallucination tendencies, and ambiguity in cross-cultural contexts [8]. These 

factors cast doubt on the full autonomy of such agents in mission-critical business 

scenarios. 

At the same time, the use of service agents in the form of ready-made SaaS 

solutions is becoming increasingly widespread. Through integration via standardized 

APIs and cloud services, these agents are already capable of significantly improving 

the effectiveness of lead nurturing by delivering data-driven personalization without 

the need to build complex software from scratch [6]. 

Lead nurturing is a systematic process of building and maintaining long-term 

relationships with potential customers at every stage of their journey through the sales 

funnel. The primary goal of this process is to provide the target audience with relevant 

information, support, and personalized offers until they are ready to make a purchase. 

Unlike one-off marketing contacts, lead nurturing focuses on continuous, adaptive, and 

value-driven interaction with leads [1]. 

With the advancement of artificial intelligence technologies, particularly 

multitasking autonomous agents, lead nurturing is acquiring new qualitative 

characteristics. Intelligent agents can automate and personalize this process, making it 

scalable, adaptive, and dynamic. 

Intelligent agents, implemented as software components with the ability to 

connect to external APIs, databases, or web resources, perform a wide range of 

functions relevant to lead nurturing (Table 2). 
 

Table 2 – AI agent tasks in lead nurturing 
№ AI agent function Description 

1 Data collection and 
normalization 

Gathering user behavior data from multiple sources (views, 
clicks, email opens, forms, etc.), unifying it according to 
standards, and preparing it for further analysis. 

2 Stream analytics 
Real-time data processing to detect changes in user behavior, 
predict conversion likelihood, and immediately trigger relevant 
actions. 
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3 Adaptive content 
personalization 

Generating and delivering personalized content (emails, 
recommendations, offers) based on user interests, behavioral 
patterns, and context to increase engagement. 

4 Predictive behavior 
modeling and lead scoring 

Assessing lead potential and identifying optimal engagement 
timing to enable effective communication and reduce the cost of 
irrelevant outreach. 

5 
Autonomous decision-

making and action 
initiation 

Independently executing actions (marketing campaigns, lead 
handoff, CRM entry, segmentation) based on analytical insights 
without manual intervention. 

 

Agents used in this context are often built on platforms that integrate large 

language models (LLMs), automated machine learning (AutoML) mechanisms, and 

long-term memory capabilities. As noted in [6], examples of such agents include: 

• LangChain, which enables the construction of customized pipelines for 

processing lead queries; 

• Microsoft AutoGen – a multi-agent system capable of performing analytics, 

planning, and communication; 

• AgentBuilder.ai, which is tailored for interacting with documents and user 

information requests without requiring programming skills. 

In the context of modern marketing analytics, a key task is the identification of 

hidden patterns across different scenarios, behaviors, and performance dynamics in 

both big and small data. This enables businesses to optimize strategies, anticipate 

consumer behavior, and make evidence-based decisions. This task is largely carried 

out by predictive artificial intelligence agents – autonomous systems that continuously 

process, interpret, and model data in order to generate analytical insights [10]. 

The operational structure of predictive agents working with marketing data 

consists of several interrelated stages: 

• Goal formalization and task definition, where the target analysis parameters are 

determined – behavioral, transactional, or cognitive characteristics of the consumer. 

Hypotheses are formed regarding potential patterns, which guides agents in identifying 

relevant market indicators [5]. 

• Data collection and integration from multiple sources (CRM, ERP, financial 

reports) – including social media, news feeds, blogs, telemetry, satellite imagery, etc. 

Integration is carried out through APIs and automated AI-driven ETL modules [7]. 
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• Data preprocessing and normalization, where agents perform cleaning, noise 

filtering, identification of missing values, format standardization, and detection of 

outliers and anomalies, ensuring statistical stability and coherence of the input data [5]. 

• Semantic and sentiment analysis to uncover patterns of social response that 

correlate with conversions or lead attrition. The results help create derivative indicators 

of risk and loyalty [10]. 

• Machine learning-based modeling, followed by testing and regular adaptation 

to market changes. Explainable AI methods play a critical role here, ensuring 

transparency in decision-making processes [6]. 

• Forecast generation and analytical insights related to shifts in consumer 

behavior, campaign performance, and reactions to pricing changes. These insights are 

integrated into analytical dashboards and marketing management systems [6]. 

• Integration with risk management and compliance systems in line with 

regulatory frameworks, which is essential for industries with high compliance 

requirements [5]. 

• Continuous self-learning and adaptation based on real user feedback (e.g., 

clicks, purchases) to refine models and improve prediction accuracy [5]. 

These types of predictive agents demonstrate the ability to detect complex and 

non-obvious correlations that are difficult or impossible for human analysts to identify. 

In the case of big data, they reveal multidimensional patterns, relationships, and 

nonlinear dependencies. When working with small data, agents use adaptive models 

that are highly sensitive to context and capable of handling domain-specific knowledge 

[10]. 

However, the effectiveness of these agents directly depends on access to relevant 

corporate data, which is often complicated by fragmented and outdated information 

systems. Integrating such agents requires overcoming barriers related to scalability, 

transparency, and interoperability [2]. 

Despite their high performance, agents based on large language models (LLMs) 

frequently face the issue of hallucinations – generating content that appears plausible 
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but is factually incorrect or meaningless. This is especially critical in scenarios 

involving long reasoning chains and insufficient data verification [4]. 

An important aspect of effective agent use is the awareness that autonomous 

functioning, despite advanced algorithmic development, does not always guarantee 

appropriate decision-making. This is due to several factors, including: 

1. Unpredictable model behavior under conditions of incomplete data or scenarios 

beyond the training domain; 

2. Ethical risks in decision-making that may have significant social or legal 

consequences; 

3. The hallucination problem (artificially generated, inaccurate, or false 

conclusions), inherent to large language models and machine learning in general; 

4. Limited transparency in complex decision-making logic, making it difficult to 

verify result relevance. 

Given the above, it is advisable in most practical scenarios to use hybrid analytical 

systems where human oversight plays a key role at critical stages of the agent lifecycle: 

task formulation, result verification, final decision-making, and ethical validation. This 

approach not only compensates for the shortcomings of autonomous systems but also 

ensures flexible, adaptive learning of agents through interaction with professionals. 

Over time, such collaboration improves agent performance and reduces the number of 

erroneous decisions. 

Given the challenges of digital transformation, the strategic integration of 

artificial intelligence (AI) agents into the sales funnel necessitates a systemic approach 

that combines infrastructural, analytical, and ethical components. A hybrid model is 

recommended, wherein autonomous agents execute operational and analytical 

functions, while human oversight is maintained at critical decision-making points. This 

approach is grounded in a clear distribution of functions between agents and analysts, 

ensuring scalability, adaptability, and the quality of real-time decisions. The strategy 

is based on a staged integration model, which includes preliminary assessment of IT 

infrastructure readiness, selection of relevant agent platforms, data flow orchestration, 

and implementation of quality control mechanisms. 



SWorldJournal                                                                                                                        Issue 32 / Part 3 

 ISSN 2663-5712                                                                                                                                                                                    www.sworldjournal.com 107 

Table 3 – Stages of Strategic AI Agent Integration into the Sales Funnel 
№ Integration Stage Key Actions Expected Outcome 

1 Assessment of digital 
maturity 

IT infrastructure audit, data 
availability evaluation, 
automation level review 

Determination of readiness for 
AI implementation 

2 
Identification of 

target sales funnel 
points 

Mapping stages where AI adds 
the most value 

Development of an AI 
integration roadmap 

3 Selection of agent 
platform 

Choosing tools (LLM, AutoML, 
SaaS) based on specific tasks 

Alignment of agent capabilities 
with business requirements 

4 Data pipeline 
orchestration 

CRM/ERP/API integration, data 
normalization and cleansing 

Ensuring data integrity and 
accessibility 

5 Testing and 
validation 

Pilot deployment, error 
monitoring, model fine-tuning 

Risk minimization and result 
relevance verification 

6 Real-time oversight 
and training 

Human supervision, ethical 
validation, continuous model 
learning 

Improvement in decision 
accuracy and autonomous agent 
performance 

7 Scaling Expansion to new segments and 
processes 

Enhanced efficiency and 
automation of broader business 
operations 

 

The proposed strategic approach is built on the principles of adaptability, phased 

deployment, and human-centered interaction with AI agents. It enables enterprises to 

minimize the risks associated with autonomous decision-making while progressively 

advancing toward high levels of marketing process automation without compromising 

control over customer interactions. 

Conclusions. 

Multitasking artificial intelligence agents are being actively integrated into the 

sales funnel as tools for personalized customer engagement at every stage – from lead 

generation to purchase decision-making. Their application enables adaptive audience 

segmentation, automated content generation, behavioral analysis, and prediction of 

user actions. 

The lead nurturing process is implemented through dynamic content 

personalization, lead value prediction, and automated decision-making regarding 

future engagement. Pattern detection is a key component of analytics and is achieved 

using machine learning, sentiment analysis, and semantic text analysis. AI agents are 

capable of identifying complex correlations even in small datasets, allowing for precise 

recommendations and real-time adaptation of marketing strategies. 
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Multitasking AI agents combine functions such as unstructured data processing, 

behavior modeling, integration with various information sources, and self-learning 

capabilities. A critical feature is their hybrid architecture, which incorporates human 

oversight at key stages. 
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