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Abstract 

 
This literature review explores the use of genetic algorithms in 
digital marketing, emphasizing their evolution and practical 
applications. Inspired by natural selection, these algorithms have 
become essential for optimizing campaign targeting, customer 

segmentation, and decision-making. The study analyzes 36 
selected papers published between 2008 and 2024, highlighting 
the integration of genetic algorithms with artificial intelligence 
and big data. Findings show how this technology enhances user 
experience and improves marketing effectiveness in data-driven 
environments. Current trends demonstrate their growing 
relevance for real-time personalization and strategy 
optimization, making them valuable tools in the digital 

marketing landscape. 
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Resumen 

 
Esta revisión de la literatura explora el uso de algoritmos genéticos 

en el marketing digital, destacando su evolución y aplicaciones 

prácticas. Inspirados en la selección natural, estos algoritmos se han 

vuelto esenciales para optimizar la segmentación de campañas, la 

segmentación de clientes y la toma de decisiones. El estudio analiza 

36 artículos seleccionados publicados entre 2008 y 2024, resaltando 

la integración de los algoritmos genéticos con la inteligencia 

artificial y el big data. Los hallazgos muestran cómo esta tecnología 

mejora la experiencia del usuario y la efectividad del marketing en 

entornos impulsados por datos. Las tendencias actuales demuestran 

su creciente relevancia para la personalización en tiempo real y la 

optimización de estrategias, convirtiéndolos en herramientas 

valiosas en el panorama del marketing digital. 
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Introduction 

 

With the development of Computational 

Intelligence, defined as the theory, design, 

application, and development of computational 

paradigms motivated by biological and linguistic 

principles, three pillars have emerged: neural 

networks, fuzzy systems, and evolutionary 

computing [Zurada, 1994]. 

 

  This article focuses on the latter, as 

evolutionary computing, inspired by biological 

evolution, has successfully solved optimization 

problems by generating, evaluating, and 

modifying a population of possible solutions. 

Genetic algorithms, inspired by the process of 

natural evolution, are search and optimization 

techniques that mimic natural selection and 

genetics.  

 

 They consist of the following 

components: populations of chromosomes, 

selection based on fitness, crossover to produce 

offspring, and random mutations in the offspring 

[Mitchell, 2001]. On the other hand, digital 

marketing represents the evolution of 

communication and promotion strategies 

adapted to the online environment, where 

customer interaction and personalization have 

become essential.  

 

Methodology 

 

This approach relies on multiple digital 

platforms and tools that enable companies to 

effectively reach their audiences by adapting to 

their interests and behaviors. In this context, 

artificial intelligence [AI] has played a crucial 

role, allowing the processing of large volumes of 

data and optimizing interactions through 

advanced techniques such as machine learning 

and predictive analytics.  

 

 From ad personalization to email 

campaign automation, AI—specifically genetic 

algorithms—has enabled digital marketing 

strategies to become more precise, efficient, and 

aligned with real-time consumer expectations. 

This allows businesses and marketing 

professionals to make data-driven decisions, 

personalize user experiences at an advanced 

level, and continuously optimize their strategies 

for better results. Given this background, the 

present study aims to analyze the evolution and 

impact of genetic algorithms in the field of 

digital marketing. The methodology used in this 

study includes the following steps:  

[1] Selection of articles published in the Web 

of Science, Scopus, and Science Direct 

databases, filtered using the keywords “Genetic 

Algorithms,” “Digital Marketing,” and “Ad 

Segmentation.”  

 

[2] Chronological organization of the 

selected articles to visualize the progression 

from the earliest to the most recent studies.  

 

[3] A systematic review to identify the 

application of genetic algorithms in digital 

marketing within each article, synthesizing the 

applied approach and obtained results. 

 

 The search yielded a total of 67 articles 

published up to March 12, 2024. However, only 

36 articles were deemed relevant to our study. 

After applying selection criteria to ensure the 

studies were applicable to the research objective, 

the most significant articles were identified and 

chronologically organized to observe the 

evolution of genetic algorithm applications and 

trends in digital marketing over time. This 

review provides a comprehensive and updated 

overview of advancements in this field, allowing 

for the identification of opportunities to enhance 

the use of genetic algorithms within digital 

marketing strategies. 

 

Literature review 

 

In the exploration of the application of genetic 

algorithms in the field of digital marketing, 

various studies have demonstrated the diversity 

and effectiveness of this methodology in 

improving decision-making and optimizing 

processes, which we aim to analyze in this study. 

In 2008, business strategies increasingly focused 

on implementing expansive models that 

integrated information technology [IT] systems 

with enterprise information systems [EIS], 

supported by business engineering approaches.  

 

 This integration enabled more efficient 

business process management and fostered 

robust supply chain strategies for delivering 

digital content. At the same time, the adoption of 

customer relationship management [CRM] 

systems began to gain traction, facilitating 

effective customer segmentation to personalize 

offers and improve retention. Genetic algorithms 

were also applied in hybrid production models to 

optimize resource allocation and reduce costs.  
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 These trends in the use of genetic 

algorithms and artificial intelligence in 2008 laid 

the foundation for business process optimization 

and improved operational efficiency in an 

increasingly digitalized business environment 

[Steinhoff, 2008]. 

 

 In 2009, technological advancements 

continued to drive the evolution of more 

efficient business strategies. The integration of 

simulation models with genetic algorithms 

became a key technique for generating aggregate 

production plans that maximized company 

profits. These approaches provided tools that 

enabled management teams to make informed 

decisions by selecting the best possible solutions 

for production planning. The integrated system, 

composed of an enterprise information system, a 

database, simulation models, and a genetic 

algorithm, provided managers with a 

comprehensive view for long-term production 

planning and the development of effective 

marketing strategies.  

 

 This allowed companies to maximize 

their profits by adapting to changing market 

trends. These methodologies helped operational 

managers make strategic, data-driven decisions, 

integrating production planning with marketing 

strategies that enhanced profitability. As a result, 

they established a solid foundation for decision-

making in an increasingly digitalized business 

environment [Rudas et al., 2009]. 

 

 In the same year, data mining was 

becoming an essential technique for uncovering 

patterns and trends in customer data, enhancing 

customer relationship management [CRM]. 

Despite its benefits, traditional tools such as 

neural networks, which required long training 

times, and genetic algorithms, which relied on 

computationally intensive methods, presented 

certain disadvantages. To address these 

limitations, a study proposed a new approach 

that combined RFM [Recency, Frequency, 

Monetary] attributes with the K-means 

algorithm and Rough Set [RS] Theory.  

 

 This method offered three key 

advantages: first, it discretized continuous 

attributes to improve the accuracy of rough sets; 

second, it grouped customer value into three, 

five, or seven classes to identify the best 

precision; and third, it identified specific 

characteristics to strengthen CRM. 

 

  A dataset from a Taiwanese company in 

the electronics industry was used to empirically 

demonstrate the effectiveness of this procedure. 

The method employed the RFM model as input, 

K-means for clustering, and the LEM2 algorithm 

to extract meaningful classification rules. The 

results showed improved accuracy compared to 

other methods, providing clear rules that 

companies could use to enhance the 

effectiveness of customer relationship 

management [Cheng & Chen, 2009]. 

 

 In 2010, digital and computational 

advancements, along with relationship 

marketing, profoundly transformed the business 

landscape. The digital revolution facilitated the 

massive generation and collection of data, and 

the Knowledge Discovery in Databases [KDD] 

process emerged as a key method for extracting 

valuable insights from this data. Data mining, as 

an essential component of KDD, involved 

extracting patterns from data through statistical 

techniques and advanced algorithms. 

 

  In the business world, companies were 

shifting from a mass marketing approach to a 

relationship-based strategy, ushering in a new 

era of Customer Relationship Management 

[CRM]. CRM required building sustainable, 

long-term relationships with customers and 

carefully allocating resources to maintain them. 

Customer Lifetime Value [CLV] became a 

fundamental metric to justify resource allocation, 

segmenting customers based on their 

contribution to the company.  

 

This historical context laid the 

foundation for researchers and businesses to 

apply statistical and data mining techniques to 

predict CLV and its parameters. Among the 

applied techniques were logistic regression, 

decision trees, artificial neural networks, genetic 

algorithms, fuzzy logic, and support vector 

machines. A case study demonstrated how these 

techniques could be used to estimate certain 

CLV parameters in a direct marketing company, 

highlighting the value of these tools in the era of 

relationship marketing [Aeron et al., 2010]. 

 

 Similarly, technological advancements 

and the expansion of digital knowledge drove 

companies to adopt more sophisticated 

approaches in managing and optimizing their 

business strategies.  
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Among the most prominent research 

topics that year were evolutionary knowledge 

transfer models based on simulation, pricing 

strategies for personalized products with 

different quality levels, and optimization using 

genetic algorithms to enhance profitability in 

targeted marketing. Other studies focused on 

automated negotiation in e-commerce using 

reasoning-based agents and credit risk 

assessment through a comparison of data mining 

algorithms. Additionally, a supernetwork model 

was proposed for intra-organizational 

knowledge transfer, and methods for predicting 

stock market behavior were explored by 

combining Kalman filters and wavelet modulus 

maxima.  

 

 In the Chinese market, brand 

maintenance strategies adopted by Nokia based 

on the TD-SCDMA standard were analyzed, 

while a fuzzy clustering model was used to 

assess trust in e-commerce. Moreover, social 

responses to crises through electronic media 

were explored, and a case study documented the 

digital preservation of electronic heritage, 

focusing on the digital collection of the Penhas 

family. These studies reflect a growing interest 

in integrating advanced computational methods, 

such as genetic algorithms, to improve strategic 

decision-making in marketing and business 

within an increasingly complex digital 

environment [Li & IEEE Computer Society, 

2010]. 

 

 In 2011, a methodology was described to 

integrate marketing and engineering concerns in 

defining design specifications for new products. 

The methodology includes generating perceptual 

maps to understand market positions, developing 

fuzzy regression models that relate customer 

requirements to design attributes, formulating an 

optimization model, and solving it using genetic 

algorithms. The results show that this integration 

enables more balanced and optimal design 

decisions, as illustrated in a case study of a new 

packaging machine. The conclusions highlight 

the importance of integrating marketing and 

engineering to optimize product design and the 

effectiveness of genetic algorithms in solving 

complex optimization models [Kwong et al., 

2011]. In 2014, a study was presented using the 

systematic method of emotional design for the 

hard interface of products based on Kansei 

Engineering [KE] to design a product that 

reflects users’ emotions, also employing genetic 

algorithms to find the optimal design scheme [F. 

Guo et al., 2014]. 

In 2016, interactive evolutionary 

computation was applied to develop a prototype 

of a personalized design support system for 

greeting cards, demonstrating the feasibility of 

accommodating high user participation in digital 

products [H.-F. Yang & Yang, 2016]. 

 

 Around 2017, some authors utilized a 

genetic algorithm called TENSOR-G to 

efficiently cluster large sets of multimodal data, 

such as those found in social networks. The 

primary purpose of applying this algorithm was 

to discover linguistic communities in a 

multilingual context, specifically using trilingual 

social media data from Luxembourg. Given the 

country’s rich linguistic and social diversity, 

identifying these communities has significant 

practical applications in fields such as digital 

marketing and political campaigns, where 

understanding interlinguistic dynamics is crucial 

for effectively targeting different linguistic 

groups [Georgios Drakopoulos et al., 2017]. 

 

In 2018, research explored the use of big 

data alongside genetic algorithms to identify key 

factors for optimizing digital advertising in 

practice [M. Guo, 2018]. 

 

 In 2019, an article was published 

demonstrating how a modified genetic algorithm, 

specifically NSGA-II, can be effectively used to 

optimize microgrid operations, improving 

economic efficiency, maximizing the use of 

renewable energy, and minimizing costs for 

users. This methodology provides a robust 

solution to complex energy dispatch problems, 

which involve multiple objectives and 

constraints in distributed systems [Zhao et al., 

2019]. 

 

 The approach proposed in the article 

titled “A Heuristic Hybrid Approach for 

Community Detection,” published in 2020, 

focuses on finding optimal communities by 

maximizing the modularity metric of the entire 

graph representing the social network as an 

objective function. The paper presents a tabu 

search method based on genetic algorithms for 

community detection in social networks [Cheikh 

et al., 2020]. 

 

 On the other hand, the article “Optimal 

Feature Selection for Decision Tree Induction 

Using a Genetic Algorithm Approach – A 

Model-Based Approach” was published, 

proposing an advanced model for optimally 

classifying data subsets.  
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 This approach employs a parallel 

combination of two algorithms and a wrapper 

method to prevent overfitting while maintaining 

accuracy. A genetic algorithm is used to select 

and classify chromosomes—data subsets with 

specific attributes—based on their classification 

accuracy, represented by a fitness score. By 

reducing the size of the analyzed data, this 

approach minimizes the risk of overfitting and 

enables faster and more precise decision-making.  

 

 It is applicable in areas such as digital 

marketing, consumer behavior analysis, and 

more. Recent studies have utilized genetic 

algorithms in consumer analysis. In 2020, 

researchers proposed a decision tree model to 

classify strategies in banking marketing, using 

genetic algorithms to improve the accuracy of 

their models [Yang & Chen, 2020]. 

 

 Additionally, it has been highlighted how 

genetic algorithms can facilitate decision-

making in marketing by processing and 

analyzing large volumes of data to generate 

deeper and more accurate insights. These studies 

have been published in renowned journals such 

as IEEE Access and Informatics-Basel, which 

not only support the quality and relevance of the 

research but also underscore the growing 

acceptance of advanced computational 

techniques in marketing strategy [Gkikas et al., 

2022]. 

 

 At the same time, enhanced evolutionary 

approaches have been applied to solve complex 

marketing problems, highlighting the flexibility 

of genetic algorithms to adapt to various 

situations and improve business outcomes. The 

methodologies used in these studies range from 

simulation models to integration with advanced 

analytical techniques, emphasizing the 

adaptability and potential of genetic algorithms 

to address complex challenges in digital 

marketing. These approaches not only reinforce 

the ability of genetic algorithms to adjust to 

diverse needs and contexts in marketing but also 

open new avenues for future research in resource 

optimization and data-driven personalized 

strategy development [Theodoridis & Gkikas, 

2020]. 

 

 From a post-2020 perspective, key trends 

in online advertising were identified, such as the 

rapid evolution of mobile advertising and the 

need to adapt to the dominance of major 

corporations in digital marketing.  

The article “A Novel Methodology for 

Optimizing On-Screen Advertising Campaigns 

Using Genetic Algorithms” proposed an 

innovative methodology for small ad networks 

that combines supervised machine learning and 

metaheuristic methods. This approach facilitates 

adaptation to new campaigns and enhances the 

delivery of personalized ads. This methodology 

holds significant potential for the development 

of business strategies within the e-commerce 

ecosystem [Miralles-Pechuán et al., 2020a]. 

 

 Similarly, in 2020, the article “Uncertain 

Decision Tree for Banking Marketing 

Classification” was published, proposing a new 

decision tree for uncertain data, called the 

Uncertain Decision Tree [UDT], based on the 

Uncertain Genetic Clustering Algorithm 

[UGCA]. The UDT extends the decision tree 

framework to handle data with uncertain 

information, where considering uncertainty is 

crucial for achieving high-quality results. In the 

UDT, the UGCA automatically determines the 

appropriate number of branches for each node 

based on the classification error rate and the 

computational time of the UDT. Additionally, an 

Uncertain Merging Algorithm [UMA] was 

developed to reduce the uncertain dataset, 

allowing UGCA to efficiently process large 

datasets. Experimental results demonstrate that 

the proposed UDT outperforms traditional 

uncertain decision trees. This approach 

introduces a decision tree with variable branches 

that dynamically adjust to handle data 

uncertainty, making it highly valuable for 

various applications 1 [S.-B. Yang & Chen, 

2020]. 

 

 Since 2020, online advertising has 

evolved rapidly, especially on mobile platforms, 

and faces the challenge of competing with large 

industry-leading companies. This dynamic 

context has driven the search for new adaptive 

strategies for small ad networks, integrating 

supervised machine learning techniques and 

metaheuristic methods. This approach not only 

addresses emerging trends in digital advertising 

but also promotes the development of 

technological practices that facilitate the 

implementation of effective business strategies 

in e-commerce. It stands out for its ability to 

adapt to new campaigns and improve the 

presentation of personalized ads, even with 

limited datasets. [Miralles-Pechuán et al., 

2020b]. 
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Similarly, in 2020, a study was published 

that explores the phenomenon of brand photos 

on social media, highlighting how photos 

containing brand names or logos can be a 

valuable source of both theoretical and practical 

information for managers. This study aims to fill 

that gap by investigating how frequently people 

post brand photos and how these are related to 

brand love, brand loyalty, and word-of-mouth 

endorsement, using advanced correlation 

methods and machine learning techniques. 

[Kaiser et al., 2020]. 

 

 The article “Challenges and 

Opportunities for Marketing Scholars in Times 

of the Fourth Industrial Revolution” highlights 

how academics should focus on developing 

theories and practices that leverage the 

capabilities of these new technologies to 

improve marketing strategies and enhance the 

customer experience. It suggests that a deep 

understanding of these technologies will not 

only benefit companies in terms of efficiency 

and customer satisfaction but will also enable 

scholars to make significant contributions to the 

advancement of knowledge in their field. [Krafft 

et al., 2020]. 

  

 In the study “Development of Image 

Enhancement Pipelines,” new techniques were 

investigated to improve image quality in digital 

real estate marketing, a field where visual 

appearance is crucial. The primary strategy 

involves using an innovative method called 

genetic programming to create automated 

systems that adjust and enhance images based on 

their original capture conditions. The 

experiments conducted show that these systems 

not only improve image quality according to 

common evaluation criteria but can also generate 

unique and artistic visual effects. This finding 

demonstrates that these methods could be highly 

useful not only for presenting properties online 

in a more appealing way but also for other image 

editing applications that require a creative touch 

[Correia et al., 2021] 

 

 Also, in 2021, the article “Learning 

Individual Preferences from Aggregate Data: A 

Genetic Algorithm for Discovering TV Program 

Baskets with Affinities to Political and Social 

Interests” was published. The study concluded 

that by using Genetic Evolutionary Algorithms 

and Multi-objective Evolutionary Algorithms, a 

new approach to micro-segmentation in 

advertising and political recommendation 

systems could be developed.  

This methodology has the potential to 

expand the reach and accuracy of these 

techniques in the political and social domains, 

offering a more refined way to target audiences 

based on their media consumption preferences 

[Padmanabhan & Barfar, 2021]. 

 

 The article “Multi-objective 

Grammatical Evolution of Decision Trees for 

Predicting User Conversion in Mobile 

Marketing,” published in 2021, highlights that 

the global adoption of mobile devices is 

increasing the value of Mobile Performance 

Marketing, which is supported by Demand-Side 

Platforms [DSPs] that match mobile users with 

ads. It addresses the issue that, in these markets, 

monetary compensation only occurs when a user 

conversion takes place. Therefore, a key 

challenge for DSPs is designing a data-driven 

model to predict user conversion. To tackle this 

complex task, the study proposes a novel Multi-

objective Optimization [MO] approach to evolve 

Decision Trees [DTs] using Grammatical 

Evolution [GE] under two main variants: a pure 

GE method [MGEDT] and GE with Lamarckian 

Evolution [MGEDTL]. 

 

  Both variants evolve DTs of variable 

length and simultaneously optimize predictive 

performance and model complexity. To handle 

large datasets, the GE methods incorporate a 

training sampling evaluation mechanism and 

parallelism. The algorithms were applied to a 

recent dataset containing approximately 6 

million records from a real-world DSP. Using a 

Rolling Window [RW] validation, both GE 

variants were compared to a standard DT 

algorithm [CART], a Random Forest, and a 

state-of-the-art Deep Learning [DL] model. The 

GE-based methods achieved competitive results, 

offering affordable training times and very fast 

predictive response times, demonstrating their 

potential for practical implementation in mobile 

marketing strategies. 

 

 In 2022, the article titled “The 

Evolutionary Role of Artificial Intelligence in 

Marketing: A Review and Research Agenda” 

was published. This study is based on a review 

of 164 articles, providing an overview of the 

research trajectory in the fields of marketing and 

artificial intelligence. 

 

 The article demonstrates how AI assists 

marketers in predicting customer behavior, 

enhancing customer value creation, and 

automating business processes.  
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It highlights the transformative role of AI 

in modern marketing strategies and sets a 

foundation for future research directions in this 

evolving field [Vlačić et al., 2021]. 

 

 The article “Sentiment Analysis in 

Twitter Data Based on Spider Monkey 

Optimization [SMO] and Deep Learning for 

Future Brand Prediction” proposes a deep neural 

network by integrating an enhanced fuzzy 

inference system based on adaptive networks 

[IANFIS] for online product branding.  

 

One of the key approaches is the use of 

sentiment analysis [SA] and future branding 

predictions based on data extracted from Twitter. 

As part of the research, the performance of the 

proposed method was compared with other 

approaches, including the use of genetic 

algorithms combined with particle swarm 

optimization for sentiment analysis in Twitter 

data [Kothamasu & Kannan, 2022]. 

 

 The article “An Improved Evolutionary 

Approach to Solving the Community Detection 

Problem” discusses how genetic algorithms have 

become a powerful tool for tackling complex 

problems such as the Community Detection 

Problem [CDP], known for its NP-hard nature. 

Genetic algorithms, when combined with 

techniques like tabu search, have proven to be 

efficient in optimizing the modularity [Q] of 

communities in social networks. Modularity 

allows for measuring the quality of detected 

partitions, and hybrid approaches have shown 

outstanding performance compared to other 

algorithms, especially in medium and large-scale 

networks. 

 

  These advancements are particularly 

relevant in digital marketing, where precise 

audience segmentation and consumer 

community analysis play a crucial role in 

improving personalized marketing strategies.  

 

The ability of genetic algorithms to 

identify patterns in large volumes of data, 

without requiring prior knowledge of the number 

or size of communities, positions them as a 

valuable tool for optimizing digital marketing 

campaigns and enhancing audience targeting 

strategies [Salmi et al., 2022]. 

 

 

 

 

 The article “Improving Marketing 

Decision-Making for Consumer Behavior 

Classification Using Binary Decision Trees and 

a Genetic Algorithm Approach” addresses the 

Community Detection Problem [CDP], which is 

relevant in various disciplines such as sociology, 

biology, and computer science. Currently, digital 

social networks generate vast amounts of data 

that need to be processed to extract knowledge 

about groups of individuals, their 

communication patterns, and orientations.  

 

 This knowledge can be applied in 

marketing, security, and web-based decision-

making, among other areas. However, CDP is a 

complex problem, and while several algorithms 

have been developed to solve it, their results 

remain suboptimal. This article presents a hybrid 

heuristic approach that combines genetic 

algorithms and tabu search, achieving improved 

genetic encoding that eliminates redundant 

chromosomes, thus optimizing process 

efficiency. Experimental results demonstrate 

that the proposed algorithm outperforms other 

methods by evaluating modularity [Q] across a 

wide range of real-world networks, making it a 

powerful tool for improving marketing decision-

making and audience segmentation [Gkikas et 

al., 2022]. 

 

 Similarly, in 2022, the article “Optimized 

Genetic Algorithm with Upper Confidence 

Bound Integrated into a Long Short-Term 

Memory Network for Click-Through Rate 

Prediction” was published. It highlights that 

click-through rate [CTR] prediction is essential 

in the digital advertising industry, as it directly 

impacts revenue and user experience. The study 

addresses the CTR prediction problem using a 

sequence classification-based approach and 

proposes an innovative strategy for feature and 

parameter optimization. By combining genetic 

algorithms [GA] with the Upper Confidence 

Bound [UCB] model and Long Short-Term 

Memory [LSTM] networks, the research 

optimizes advertising micro-segmentation 

technology. 

 

  The results show that the UCB-LSTM-

GA model, evaluated alongside other 

approaches such as HoAFM and Fi-GNN, 

achieved 89% accuracy and 92% recall using 

real-world data from Avazu, demonstrating its 

effectiveness in improving CTR prediction 

[Souissi & Ghorbel, 2022]. 
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 The article “Applications of Artificial 

Intelligence in B2B Marketing: Challenges and 

Future Directions” explores the growing use of 

artificial intelligence [AI] in business-to-

business [B2B] marketing, analyzing its 

application across the four stages of the 

customer lifecycle: reach, acquisition, 

conversion, and retention. Through a literature 

review and industry survey analysis, the study 

examines the most relevant AI techniques, as 

well as the perceived benefits and challenges 

faced by B2B marketing professionals.  

 

 Additionally, it highlights successful AI 

adoptions, demonstrating their positive impact 

on efficiency and profitability in B2B marketing. 

The identified barriers include concerns about 

data privacy and the risk of automation replacing 

the human workforce. The study concludes with 

an evaluation of the theoretical and practical 

implications of AI adoption, providing a 

roadmap for future research in the field of B2B 

marketing [Moradi & Dass, 2022]. 

 

 In the same year, the article “Machine 

Learning in Marketing: A Literature Review, 

Conceptual Framework, and Research Agenda” 

was published. In recent years, machine learning 

[ML] and artificial intelligence [AI] have gained 

significant attention in marketing due to their 

potential to make strategies smarter and more 

efficient. This study conducts a literature review 

on the application of ML in marketing, 

highlighting the key tools and technologies that 

form the foundation of these applications. Using 

a conceptual structure based on the 7Ps of the 

marketing mix [product, price, promotion, place, 

people, processes, and physical evidence], the 

analysis covers 140 articles and examines text, 

voice, image, and video analysis tools, along 

with supervised, unsupervised, and 

reinforcement learning techniques.  

 

 The research proposes a two-layer 

conceptual framework for the development of 

ML applications in marketing, providing a 

guideline for future research in this field [Ngai 

& Wu, 2022]. 

 

 In 2023, the article “An AI-Enabled 

Approach to Enhancing Advertising 

Identification and Promotion on Social 

Networks” was published, discussing how the 

rapid development of the social economy has 

significantly impacted the traditional advertising 

industry.  

In terms of ad identification and 

recommendation, improving advertising 

promotion accuracy has become an urgent need. 

Artificial intelligence [AI] methods offer 

practical applications for facilitating the digital 

transformation of the advertising industry.   

 

Among various AI approaches, the 

backpropagation neural network model with a 

genetic algorithm [GABP] has proven to be the 

most compatible with advertising industry 

applications. In this study, the GABP neural 

network was applied to social network 

construction to predict the click-through rate 

[CTR] of advertising applications on websites by 

optimizing advertising promotion strategies.  

 

 During the optimization and 

improvement of the system model using AI 

methods, the technological approach focused on 

enhancing the accuracy of ad promotion and 

identification in the evolving advertising 

industry. The study’s results demonstrate that 

the GABP recognition accuracy increased from 

49% to 72%, while the algorithm’s recognition 

accuracy improved from 69% to 86%, 

highlighting its effectiveness in optimizing 

digital advertising strategies [Shi & Wang, 

2023]. 

 

 The article “Application of Mobile 

Technology Based on an Improved Genetic 

Algorithm in Interactive Advertising Design for 

Digital Media” analyzes how the combination of 

mobile technology and enhanced genetic 

algorithms optimizes interactive advertising 

design in digital media. With the advancement 

of digital media, users interact with multiple 

devices, shifting advertising toward more 

personalized and efficient interactions. The 

study presents a model combining genetic 

algorithms and the KNN algorithm to select 

features and enhance the user experience. By 

applying techniques such as the Levy flight 

algorithm to avoid local optima and optimize 

results, the proposed approach improves the 

speed and accuracy of digital advertising 

processes, reducing energy consumption and 

maximizing efficiency in data transmission 

[Weng, 2023]. In the same year, the article 

“Modeling the Telemarketing Process Using 

Genetic Algorithms and Extreme Boosting: 

Feature Selection and Cost-Sensitive Analytical 

Approach” explored the optimization of the 

telemarketing process through the use of genetic 

algorithms and Extreme Gradient Boosting 

[XGBoost]. 
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 Using data from a banking telemarketing 

campaign, the authors combined these 

approaches to enhance feature selection and 

fine-tune model parameters, achieving higher 

accuracy in predicting customer behavior. The 

proposed approach reduces errors and optimizes 

marketing decisions by addressing imbalanced 

classes and minimizing costs, leading to a 

significant improvement in the success rate of 

term deposit offers [Ghatasheh et al., 2023]. 

 

 The article “Justice for All: A Marketing 

Perspective and Research Agenda” examines the 

perception of justice and injustice in marketing 

from a stakeholder perspective. Using a 

systematic literature review [SLR] and 

automated textual analysis, the study reviewed 

articles on justice and related disciplines 

published between January 2001 and April 2021. 

The Facet Theory [FT] was applied to 

conceptualize justice perception in marketing, 

leading to the development of key elements in a 

“Sentence Map.” The findings suggest that the 

marketing field presents abundant opportunities 

to explore the relationship between justice and 

marketing practices, which has been 

understudied so far. 

 

  The article concludes with an extensive 

research agenda, emphasizing the importance of 

studying justice in various marketing contexts 

and providing a conceptual framework to guide 

future research in this area [Hornik & Rachamim, 

2023]. 

 

 The article “Examining the Correlation 

Between Metrics on the Instagram Social 

Network to Identify Fake Pages and Improve 

Marketing” analyzes the relationship between 

various key Instagram metrics, such as the 

number of posts, the average number of likes per 

post, the number of comments per post, and the 

number of followers, with the goal of detecting 

fake pages and enhancing marketing strategies. 

Data was collected from 1,860 public pages, and 

hypotheses were tested regarding the association 

between these metrics. 

 

  The results revealed an inverse 

correlation between the number of posts and the 

number of likes per post, but no significant 

association was found between likes and 

comments or between followers and comments. 

Additionally, the study suggests that an increase 

in followers does not necessarily lead to a higher 

number of likes. A fake page detection model 

was then applied, achieving 94% accuracy.  

Its effectiveness was compared with 

other classification methods, such as SVM, 

PLSDA, CART, and Random Forest, 

demonstrating that the proposed model is highly 

efficient in detecting fake Instagram pages 

[Saeidi & Baradari, 2023]. 

 

 “Evaluation of the Intention to Adopt 

Computational Intelligence in Interactive 

Marketing”. This study analyzes how marketing 

companies are evaluating the adoption of 

computational intelligence [CI] in their 

interactive marketing strategies. CI, which 

encompasses advanced techniques such as 

machine learning and data mining, has become a 

key tool for personalizing interactions and 

optimizing marketing campaigns. Using the 

Technology Acceptance Model [TAM], the 

study examines how perceived usefulness and 

ease of use influence marketing professionals’ 

adoption of CI.  

 

 The results suggest that companies that 

clearly identify the value of automation and 

personalization are more likely to implement CI, 

particularly those with a culture of technological 

innovation and managerial support. The research 

concludes that integrating CI into interactive 

marketing can significantly enhance campaign 

effectiveness and efficiency, providing a 

competitive advantage in the market [Behera et 

al., 2024]. 

 

 The article “Hybrid Genetic Algorithms 

in an Agent-Based Artificial Market Model for 

Simulating Fan Token Trading”, published in 

2024, explores how computational intelligence 

[CI] is gaining relevance in the simulation and 

optimization of emerging markets, such as fan 

tokens—digital assets linked to sports 

organizations. A recent study applied hybrid 

genetic algorithms to simulate the trading 

behavior of fan tokens issued by major football 

clubs. 

 

  The results indicated that the use of 

adaptive boosting, deep neural networks, and 

adaptive genetic algorithms provides high 

predictive power for market volatility.  

 

 The dataset included fan token 

information from teams such as Paris Saint-

Germain, Manchester City, and Barcelona, 

revealing that genetic algorithms offer robust 

optimization of trading rules in highly volatile 

markets.  
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These findings could be highly relevant 

for understanding how computational 

intelligence can enhance interactive marketing 

strategies, providing more effective models to 

optimize interactions and decision-making in 

digital markets [Alaminos et al., 2024]. 

 

 The article “Bundle AI: An Application 

of the Multiple-Choice Knapsack Problem 

[MCKP] Using a Genetic Algorithm [GA]” 

presents a tool that optimizes product bundling 

by applying the Multiple-Choice Knapsack 

Problem [MCKP] and a Genetic Algorithm [GA]. 

This tool enables small businesses to create 

efficient product combinations without relying 

on large datasets. The GA evaluates different 

bundle configurations under cost and weight 

constraints, maximizing product sales by 

strategically grouping items. This approach 

enhances the effectiveness of interactive 

marketing strategies, providing a flexible 

solution for optimizing product offerings 

[Carloman et al., 2024]. 

 

Results 

 

Over the years, the use of genetic algorithms in 

digital marketing has undergone significant 

evolution, establishing itself as a key tool for 

strategy optimization. From its early 

applications in 2008, where it was explored for 

resource allocation optimization in digital 

production processes, to the latest advancements 

in 2024, integrating genetic algorithms into fan 

token market simulations and advertising 

campaign optimization, its development has 

been consistent and impactful. Starting in 2009, 

genetic algorithms began to be combined with 

other techniques, such as data mining and 

simulation models, demonstrating increasing 

applicability, particularly in customer 

relationship management [CRM] and market 

segmentation for personalized interactions. By 

2016-2017, advancements in community 

detection in social networks marked a milestone, 

showcasing the ability of genetic algorithms to 

analyze large volumes of data. 

 

  In 2018, their integration with big data 

further enhanced digital advertising 

effectiveness. Currently, genetic algorithms are 

not only used to predict consumer behavior, but 

also to optimize user experience in an 

increasingly personalized and complex digital 

marketing environment.  

 

This evolution reflects an adaptive 

approach that not only meets the growing 

demands of the market but also opens new 

opportunities for research and development in 

digital marketing. [See Figure 1] 

 

Box 1 

 

 
Figure 1. 
Evolution of the use of genetic algorithms in 

digital marketing 
 

Conclusion 

 

In conclusion, the evolution of genetic 

algorithms in digital marketing has proven to be 

a versatile and powerful tool for strategy 

optimization, interaction personalization, and 

data-driven decision-making. From their early 

applications in resource management and 

customer segmentation to their integration with 

big data, artificial intelligence, and social 

network analysis, genetic algorithms have 

enabled companies to enhance the efficiency and 

effectiveness of their campaigns. Their ability to 

handle complex and dynamic problems, such as 

consumer behavior prediction and advertising 

process optimization, makes them a key 

technology in today’s digital ecosystem. As 

technologies advance and data volumes continue 

to grow, genetic algorithms are expected to play 

a central role in digital marketing innovation, 

providing more adaptive, efficient, and 

personalized solutions.  

 

 This not only offers a competitive 

advantage for businesses, but also opens new 

research opportunities for academia and the 

development of more advanced marketing tools.  
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