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Abstract 

This study addresses a contemporary marketing issue that requires researchers to 

explore its depths, given its critical implications for tactical and strategic 

marketing. This study examines the impact of data science on marketing decision-

making and policy formulation. Computer advancements have cast a shadow over 

marketing information systems, particularly following the emergence of artificial 

intelligence and machine learning, which have represented a quantum leap in 

commerce, sales, and shopping. The findings highlight the need to harness big 

data analytics and adopt predictive analytics to improve the output and results of 

Smart Quantitative Marketing systems. 

 

Keywords: Decision Support, Smart Quantitative Marketing, Data Science, Big 

Data Analytics, Predictive Analytics. 

 

 

1. Introduction: 

1.1. Research Problematic:  

Regulating the flow of data to and from the management of marketing activities and efforts is 

one of the most vital tasks facing a professional marketer. Regulating the flow of data from 

the internal and external marketing environment is becoming more important than ever, given 

its fundamental role in the commercial decision-making process. Unsurprisingly, the digital 

age and the intensification of competition between companies and establishments in target 

markets have increased the imperative of adopting specialized systems to track the flow of 

marketing data. This data serves as the raw material for formulating marketing strategies and 

policies, as quality data leads to a quality tactical marketing mix and effective sales 

management. 

Systems theory in marketing has given rise to what is known in contemporary literature as 

expert or intelligent marketing information systems. These systems are automated, human-

based, preventive, and therapeutic devices. Academic marketing scholars have divided MKIS 

into four basic systems: exploratory research, surveys, and opinion polls; business intelligence 

and marketing intelligence; accounting records and internal reporting systems; and decision 

support and quantitative marketing systems. Undoubtedly, the latter, thanks to its statistical 

approaches and mathematical methods, contributes to predicting the future and identifying 

trends related to competitive conditions and market conditions. It also enables predictive 

modeling of consumer behavior by identifying needs, sensing desires, and examining 

preferences. It is a system that encompasses a range of useful sciences for forecasting and 

estimation, such as probability theory, operations research, and decision trees. 

Data science, with all its branches and ramifications, such as big data analytics and predictive 

analytics in highly complex environments, are dynamic tributaries within the context of 

artificial intelligence and algorithmic capabilities. In this regard, the implications of these 

pioneering discoveries are evident in the benefits of extracting valuable knowledge and 
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gaining useful insights, which aid in sound decision-making by generating information 

emerging from the vast amounts of structured and unstructured data, regular and irregular data. 

Capturing, compiling, classifying, cleaning, tabulating, coding, storing, and interpreting this 

information is governed by mathematical logic and statistical modeling enhanced by computer 

applications and software. This does not neglect the responsibilities and skills of human 

analysts in understanding, deducing, extrapolating, and reasoning. We are dealing with diverse 

and rapidly changing data, which requires the adoption of more operationally efficient intuitive 

and forward-looking methodologies with high analytical and predictive accuracy. 

The combination of marketing decision support systems, on the one hand, and the dynamics 

of big data analytics and predictive analytics, on the other, yields significant marketing returns 

and benefits. The invasion and dominance of cyber-physical systems and computer networks 

in marketing decision-making centers have become a tangible reality. This strategic alliance 

between marketing and computers has resulted in the birth of more efficient, effective, and 

agile mechanisms, such as predictive and immediate marketing or personalized and optimized 

marketing in real time. The provision of qualitative and real-time information has led to the 

acquisition of a permanent competitive advantage, resulting in the hyper-personalization of 

unique customer experiences and enjoyable purchasing journeys. This results in exceptional 

marketing performance and highly competitive capabilities, which will be positively reflected 

in levels of satisfaction, fulfillment, loyalty, retention rates, as well as achieving permanent 

and eternal value for customers. 

1.2. Research Aims: 

The aim of this research paper is to provide an analytical argument and an interpretive 

discussion to explain the implications of adopting data science, with its two branches (big data 

analytics and predictive analytics), on the outcomes of the marketing process and marketing 

decision-making outcomes. Compared to the real world and the physical environment, the 

digital world and the cyber environment are rich in vast amounts of data. Marketing decision-

makers and policymakers need to gain valuable insights from structured and unstructured data, 

thus helping to measure and evaluate competitive performance from the perspective of hyper-

personalization to consumer needs and desires. 

2. Quantitative modeling of marketing decisions as an intelligent input derived from the 

marketing information system  

2.1 Decision support as a subsystem emerging from marketing vigilance and surveillance 

scenarios 

Decision support systems in the context of marketing activity are sophisticated computer 

applications and database-based software. They aim to harness advanced standard models and 

statistical analyses (descriptive and inferential), and, with the help of operations research and 

mathematical probability theory, enhance and rationalize marketing acumen, improve and 

enhance marketing performance and effectiveness, and allocate marketing resources and 

budgets. Scientific approaches and quantitative methods, reinforced by graphs and statistical 

reports, play a crucial role in producing and disseminating value-added information. Their use 

and application lead to a qualitative leap in optimizing marketing mix decisions, creating 

competitive advantage, and engineering strategic success. Marketing decision support systems 

contribute to studying and understanding the nature of the correlation between the dimensions 

of marketing variables and interpreting and explaining the impact of independent variables on 

the dependent variable through regression and variance. Consequently, meaningful and 

significant results are extracted and deduced, generating useful marketing insights that provide 

forward-looking readings on the psychology and sociology of consumer behavior. 

Undoubtedly, the consumer information system, as a drop-down menu of the marketing 

information system, is a strategic treasure that holds within it the potential for leadership and 

dominance in highly dynamic markets. 

2.2. Predictive Modeling for Quantitative Marketing Enhanced by Computer Processing 

Power in the Digital Age 

In parallel with what was previously mentioned, it can be said that the outcomes of predictive 

analysis of quantitative methods in the field of marketing, supported by the power of 

computers in the era of the information explosion, which are based on processing historical 
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data collected from previous events - archives - abound with innovative and sophisticated 

contributions to marketing affairs, such as generating additional sales, profit margins, and 

investment returns. However, increasing the accuracy of predictions, forecasts, and estimates, 

and the resulting quality and wisdom of marketing decisions, will be positively reflected in 

key performance indicators (KPIs), especially the criteria that are considered among the most 

important targets of the modern marketing industry, such as customer retention rates (CRR), 

and customer lifetime value (CLV) stemming from trust, and satisfaction. It is worth noting in 

this regard that there are overlapping intersections and commonalities between predictive 

analysis of marketing decision support systems (MDSS), on the one hand, and enterprise 

resource planning (ERP) with its enabling components, such as business intelligence (BI), 

customer relationship management (CRM), supply chain management (SCM), balanced 

scorecard (BSC), etc., on the other hand. This results in the best marketing practices related to 

product and brand planning and development, pricing policies and price levels, promotional 

communications and advertising spending, distribution channels, and logistics services, in 

light of the fluctuations in consumer markets. 

Fig. (01): Marketing Decision Support System as a Strategic Approach to Gaining Sustainable 

Competitive Advantage During Digital Transformation 

 
Source: Gao, J. 2024 

For more details and further information, please see: Olson, D. L., & Chae, B. K. 2012; Noori, 

B., & Hossein Salimi, M. 2005; Figueroa-Perez, J. F., et al. 2019; Lodish, L. M. 1982; Pu, L., 

& Quan, Z. 2025; Van Bruggen, G. H., et al. 1996; Van Bruggen, G. H., et al. 1998; Wierenga, 

B., & Oude Ophuis, P. A. 1997 

 

3. Big data analytics and predictive analytics as tributaries to algorithmic intelligence 

and data science  

3.1. The significance and importance of big data analytics among disruptive technologies 

and revolutionary innovations 

Big data analytics is an integral part of artificial intelligence (AI) and advanced automation 

and is a subsystem emerging from it. The rapidly changing landscape of extracting valuable 

information and generating useful insights from complex, structured and unstructured data is 

a powerful feature of machine learning (ML) algorithms, deep learning (DL) models, natural 

language processing (NLP) techniques, and the manifestations of data science and predictive 

modeling. AI and data science are undoubtedly at the core of big data analytics technology. 

Developing appropriate mechanisms to leverage the vast amounts of data flowing from diverse 

sources and environments, taking various forms such as text, audio, visual, and image data, 

and contextualizing it to produce and provide valuable and useful information, which is the 



Data Science-Driven Smart Quantitative Marketing Systems (A Quantum Leap)  
 

FBER  Vol.10, No 3   September 2026                                                                                 DOI 10.58205/fber.v10i3.2149 

FBER 

139 

raw material for making and guiding quality decisions and extracting strategic knowledge. In 

parallel, the deluge of data in the fields of transportation and logistics, digital marketing and 

e-commerce, medicine and healthcare, banking and finance, and all other aspects of human 

life calls for and requires wise and prudent management that fully understands how to utilize 

it. Large and complex data sets are a gold mine that requires rational exploitation and smart 

investment in storage capacity, analytical skills, and predictive computer modeling—in other 

words, discovering patterns and relationships within big data. 

3.2. The value and status of predictive analysis in forecasting and engineering the future 

In a related context, predictive analytics contribute to shaping the future, drawing long-term 

plans, and formulating long-term roadmaps. Scientific analysis and systematic examination of 

historical and current data patterns, enhanced by the capabilities of artificial intelligence and 

machine learning algorithms, and aided by data science solutions and applications based on 

statistical models, time series, causal attribution, and mathematical techniques, provide 

predictive insights that achieve high levels of accuracy and quality. This is further enhanced 

by flexibility, agility, and speed of making and guiding informed decisions. As is well known, 

estimates and forecasts of future events are the result of harnessing past and present data and 

determining the likelihood of their recurrence. Consequently, potential outcomes are derived 

and anticipated scenarios are extrapolated, providing an objective reading and predictive 

capability to anticipate hidden trends and behaviors with speed and high accuracy. It is agreed 

that the activity of predicting the future is a difficult, thorny, and extremely complex process, 

but it is not impossible, especially with scientific progress, technological development, and 

the amazing discoveries of the era of science fiction, smart computing, and fifth-generation 

wireless communication networks, such as deep learning, neural networks, the Internet of 

Things, the semantic and symbiotic web, blockchain, virtual and augmented reality, cloud and 

cognitive computing, quantum computing, etc. 

Fig. (02): Data science and artificial intelligence as enablers and enhancers of big data 

analytics and predictive analytics in the age of speed and accuracy 

 
Source: Szymkowiak, A. 2019 

For more details and further information, please see: Dinov, I. D. 2018; Schoenherr, T., & 

Speier‐Pero, C. 2015; Waller, M. A., & Fawcett, S. E. 2013; Shi‐Nash, A., & Hardoon, D. 

R. 2017; Hazen, B. T., et al. 2014; Wazurkar, P., et al. 2017; Leung, C. K., et al. 2020; Angelica, 

B. C., & Mariluzia, P. 2022; Ahmed, M. K., et al. 2025 
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4. Marketing decision support based on big data analytics dynamics and predictive 

analytics capabilities 

4.1. Strategic opportunities and gains for the marketing decision maker based on smart 

databases 

We will highlight the golden opportunities generated by the intersection of marketing decision 

support systems, including their transactions and interactions, on the one hand, and 

repositories and stores of vast and diverse data, predictive analytics, and advanced statistical 

and mathematical models, on the other. Undoubtedly, the winning cards and competitive 

advantages derived from this strategic alliance between modern marketing channels, 

evolutionary algorithms, the internet, 5G, mobile phones, computers, websites, and social 

media take on multiple dimensions and levels, and can be viewed from multiple perspectives 

and fields. We will address the most significant positive repercussions directly related to 

business intelligence engineering and marketing decision programming supported by 

intelligent computer systems and adaptive machines, considering profound developments in 

automation, cyber-physical systems, and generative technologies. These are among the 

challenges, prospects, and future trends in the ever-changing marketing industry, which has 

reached the point where marketing activities are increasingly tailored for each individual client: 

 Making sound and accurate marketing decisions in real time is a direct result of fully 

leveraging predictive models, machine and deep learning, and robotics. 

 Successfully planning and implementing marketing strategies based on creating actionable 

knowledge in real time, making operations faster, more accurate, and more flexible. 

 Drawing clear marketing mix scenarios based on intelligent systems that collect, store, and 

classify data to make critical investment decisions. 

 Providing informational fluidity to the user at the critical moment. Big data has provided 

and inspired the business world with new insights that have radically reshaped the roadmap. 

 Achieving highly qualitative results in the targeted marketing agenda, which is highly useful 

in segmenting and dividing customers through effective structured and unstructured data 

extraction mechanisms. 

 Accelerate the study of consumer behavior and understanding consumer purchasing 

preferences using the dynamics of the intention economy, based on the analysis of hidden data 

patterns. 

 Automate the achievement of relationship marketing objectives, as marketers increasingly 

rely on data analysis and interpretation and provide practical recommendations to improve 

business results. 

 Expand the scope of key performance indicators (KPIs) due to the exponential growth in 

the amount of big data present in virtual markets and online stores. 

 Embody eternal and lasting customer value by extracting valuable insights and knowledge 

from vast amounts of structured and unstructured data. 

 Provide customer care and engagement services and 789/* increase customer retention rates 

by analyzing highly diverse and personalized hidden data sets. 

 Activate commercial viability and stimulate proactive marketing through embedded 

databases, early warning systems, and risk management and assessment of marketing 

phenomena. 

 Enrich the customer experience in the best possible way, starting from automating complex 

tasks and making the most of the data in the form of comments, ratings, and reviews. 

 Drive creative and innovative performance by capturing data from chatbots and customer 

instant messaging across platforms and media. 

 Enhance and enrich marketing initiatives and practices, as these forward-looking analyses 

contribute to gaining knowledge and insights critical to competitive advantage. 

 Overcome the challenges of environmental issues within the framework of green marketing, 

as big data technology and predictive analytics are effective tools and methods for sustainable 

development. 

 Improve the timeliness and quality of data, enabling marketers to understand the brand's 

position among competitors, thereby increasing market share and generating additional sales. 
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 Develop the role of expense planners and marketing decision makers in allocating financial 

resources and budget estimates across the time series of current and historical data. 

 Develop marketing and sales management functions based on knowledge, reasoning, and 

decision-making algorithms, including planning, organizing, directing, leading, and 

controlling. 

 Upgrading marketing knowledge management based on machine intelligence by creating 

and disseminating knowledge, which results in strengthening customer trust, commitment, and 

engagement. 

4.2. Ethical Considerations of Marketing Decision Support Systems Amid Cybersecurity 

Implications 

This paper examines the complex interplay between ethics, privacy, and legal issues in data-

driven marketing in the era of big data. This research did not ignore or neglect the issue of 

ethical concerns, legal issues, and cybersecurity of personal information and data. Discussing 

issues of privacy violations, infringement of individual independence and freedom, and raising 

controversy about this matter requires allocating a large space to express opinions, which is 

beyond the scope of this research. However, it can be said that marketing information systems 

in general, and marketing decision support systems in particular, should take into account the 

ethical constraints of protecting individual data, avoiding bias and violating users’ privacy, 

and marketing and sales management should not be swept away by the euphoria of harnessing 

statistical and mathematical techniques enhanced by smart algorithms and learning machines 

to manipulate emotions and commodify purchasing intentions by analyzing current and 

historical data and the superior ability to predict future events and outcomes, such as directing 

shoppers’ behavior, managing their expectations, controlling their preferences, and penetrating 

their choices. This is especially true with the availability of a huge amount of customer data at 

our fingertips in our contemporary digital age, and with the context of the evolving dynamic 

landscape of generative artificial intelligence and large language models, and their prowess in 

acquiring Practical insights, deep learning, and immediate decision-making are essential to 

increasing customer awareness of brands. Consequently, there is a growing demand to take a 

critical look at the management and processing of big data and predictive models for 

personalization from an ethical perspective, and to consider their implications for marketers' 

social responsibility and ethical commitment. 

Fig. (03): Competitive advantages and winning cards for marketing decisions supported by 

big data mining and predictive analytics 

 
Source: Turner, L. 2025 

For more details and further information, please see: Hou, R., et al. 2023; Hosseini, S. 2021; 

Chornous, G., et al. 2023; Aggarwal, K., et al. 2025; Kumar, T. S. 2020; Yan, Y., & Yang, H. 

2024; Punia, S., & Shankar, S. 2022; Tarka, P., & Łobiński, M. 2014 
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5. Conclusion:  

Ultimately, in a complex marketing environment and a thorny competitive environment within 

the context of digital transformation, the status of marketing information processed from raw 

data is growing, given the urgent need for it, its value, and its importance in helping marketing 

management carry out and implement its activities, enabling it to fulfill its responsibilities 

towards customers and stakeholders. Managing the flow of information with operational 

efficiency and organizational effectiveness has become the true criterion for making better and 

optimal decisions. However, the fourth generation and fifth wave of the industrial revolution, 

and the steady scientific progress and development in the field of the Internet, social 

networking sites, revolutionary technologies, and computing devices based on high-capacity 

storage media, such as artificial intelligence and data science, have helped marketers improve 

the outcomes of marketing information systems and digital content. Research has argued for 

the crucial role that falls on those responsible for the dynamics of big data analysis and 

predictive models enhanced by smart algorithms, statistical and mathematical sciences, and 

cloud databases in enhancing the results of proactive marketing decision support systems, 

which is known in contemporary literature as Through instant or real-time marketing. The 

study achieved the following results: 

 Growing market trends, turbulent competitive wars, and shifts in the tastes and moods of 

purchasing groups are increasing marketers' information needs. Accordingly, marketing 

information systems are a subsystem derived from management information systems and take 

on their characteristics. However, their specificity is that they are driven by customer 

preferences and expectations, as well as by analysis of competitor behavior and market 

structure. These systems are receiving increasing attention in reshaping business practices and 

sales management, given the tangible results they deliver to marketing decision-makers, 

including improved demand forecasting and estimation, and audience appeal. 

 Marketing decision support systems derive their status as a component of the marketing 

information system due to their superior ability and proficiency in managing marketing data 

stores and warehouses, from data collection, storage, processing, and dissemination to its 

employment and investment in the marketing decision-making process. These systems possess 

predictive models, with the contribution of computer science, that help marketers map out 

future scenarios amid the complexities and contradictions of competitive markets. In the 

internal environment, marketing decisions have become more interconnected and intertwined 

with other business organization functions. 

 Big data analytics and predictive analytics involve capturing regular and irregular data from 

diverse, variable sources, then preparing and arranging it for in-depth statistical analysis. 

However, not in the traditional, familiar ways, but rather using artificial intelligence and data 

science with tremendous capabilities and advanced algorithms for cleaning and pre-processing 

biases, removing inconsistencies and errors. Then, advanced analytical techniques and 

predictive models are activated to identify relevant patterns, trends, relationships and 

interactions, and thus exploit opportunities and solve problems in real time. 

 Marketing decision support systems embracing the dynamics of big data analytics and the 

modeling capabilities of predictive analytics is the most critical factor in the accuracy and 

quality of decision-making. Marketers need to harness this revolutionary technology by 

engaging in hyper-personalization and achieving customer centricity based on big and 

complex data. This approach has proven to be a highly effective tool for companies to 

outperform their competitors and lead their markets. The secret lies in the ability and rapidity 

to deliver predictable results from marketing strategies, providing insights focused on 

customer engagement and increasing lifetime value. 

In conclusion, this descriptive and analytical study, and the in-depth, detailed discussion of 

this marketing phenomenon, highlights the utmost necessity of developing and enhancing a 

marketing decision support portfolio that provides effective support in engineering and 

designing the marketing mix, and managing and directing customer experiences and journeys. 

Accurate decision-making regarding predictive modeling of purchasing intent is critical to any 

organization's survival in highly competitive markets. In today's business environment, 

characterized by unprecedented ambiguity, understanding consumer behavior is an integral 
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part of targeted marketing information systems based on the computing power of artificial 

intelligence and data science in general, and competitive decision support centers based on 

complex data analytics and predictive analytics. It is the primary driver for brands to become 

market leaders. Therefore, it is essential that all enhanced and personalized marketing 

functions, as well as algorithmic and predictive marketing practices, focus on the needs and 

desires of the profitable customer. Therefore, there is no alternative but to adopt smart, highly 

precise, data-driven marketing to select the right customer, establish a long-term relationship 

with them, retain them, grow their business, and manage their expectations. This will ensure 

sustainable growth and profitability, and generate a competitive advantage based on gaining 

deeper, valuable insights based on complex data processing that is difficult for competing 

companies to match or keep up with. 
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