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CHAPTER 9

ARTIFICIAL INTELLIGENCE AND DATA SCIENCE IN
BUSINESS DECISION-MAKING

Dr. A. Narmadha

Assistant Professor, School of Management Studies

Department of Management Studies
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' Pallavaram, Chennai

Dr. R. Priyadharshini

Assistant Professor, School of Management Studies

Department of Management Studies

Vels Institute of Science, Technology and Advanced Studies (VISTAS)
Pallavaram, Chennai

Abstract

Al and Data Science are revolutionizing business decision-making by processing large data volumes,
generating predictive insights, and automating complex tasks. They enhance decision accuracy in marketing,
finance, supply chain management, and human resources. This chapter reviews Al-driven decision support
systems, predictive analytics, and data visualization techniques, discussing real-world examples and challenges
like algorithmic bias, data privacy concerns, and explainable Al Future trends include human-Al collaboration
models, Al for sustainability initiatives, and ethical frameworks.

Keywords: Artificial Intelligence, Data Science, Business decision-making, Predictive analytics, Ethical Al,
Big data

Introduction

- The integration of Artificial Intelligence (AI) and Data Science into business decision-
making has revolutionized how organizations operate, compete, and grow. In today’s
dynamic and uncertain global marketplace, data-driven decision-making provides firms
with a strategic advantage by enabling faster, more accurate, and objective choices
(Davenport & Harris, 2007). Artificial Intelligence, with its ability to learn, reason, and
predict, complements human judgment and facilitates automation of complex tasks
(Brynjolfsson & McAfee, 2017).

Organizations are now collecting vast amounts of data —structured and unstructured —
from various sources such as customer interactions, transactions, sensors, and social media.
Data Science techniques, including machine learning, natural language processing, and
predictive analytics, transform these data into actionable insights (Provost & Fawcett, 2013).
Al-powered systems are being applied in diverse areas such as marketing personalization,
supply chain optimization, fraud detection, and human resource management (Huang &
Rust, 2021).
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brands monitor customer perceptions in real time, identify emerging issues, and shape

marketing strategies to enhance brand reputation and loyalty (Tirunillai & Tellis, 2014).
Operations and Supply Chain

Predictive maintenance combines IoT sensors and machine learning algorithms to
monitor equipment health and predict failures before they occur. This approach helps

businesses reduce downtime, extend asset life, and lower maintenance costs by enabling
timely, data-driven interventions (Zonta et al., 2020)

Financial Decision-Making

Credit risk scoring with machine learning models involves using algorithms such as
decision trees, support vector machines, or ensemble methods to predict the likelihood of
borrower default. These models analyze large volumes of historical and behavioral data to
improve accuracy over traditional statistical methods. This helps financial institutions make
faster, fairer, and more reliable lending decisions (Lessmann et al., 2015).

Al for fraud detection in financial transactions leverages machine learning, neural
networks, and data mining techniques to identify suspicious patterns and anomalies in real
time. These systems improve the speed and accuracy of detecting fraudulent activities,
helping organizations minimize financial losses and protect customers (Ngai et al., 2011).

Human Resource Management

Al-based talent acquisition uses algorithms to screen resumes, assess candidate fit, and
reduce hiring biases by analyzing large datasets of applicant information. Machine learning
models can also predict employee performance and retention by examining patterns in
skills, experience, and workplace behavior. This enhances recruitment efficiency and
supports data-driven HR decisions (Upadhyay & Khandelwal, 2018).

Workforce analytics for retention strategies involves using data-driven models to
identify factors influencing employee turnover and predict at-risk employees. This helps
organizations design targeted interventions to improve engagement and reduce attrition
(Minbaeva, 2020). ‘

Emerging Trends and Future Directions
Explainable AI (XAI)

Explainable AI (XAI) focuses on developing machine learning models whose decisions
can be easily understood by humans. As Al systems increasingly support critical business
and societal decisions, transparency and interpretability have become essential for building
trust, ensuring accountability, and facilitating regulatory compliance. XAl techniques aim to
‘Teveal how inputs influence outputs, enabling stakeholders to validate models and detect
biases (Doshi-Velez & Kim, 2017).

Al in Sustainability (ESG) |

Al supports ESG by enabling better tracking of environmental injlpacts, SOC.lal
responsibility, and governance practices. It helps firms make data-driven decisions that align
With sustainability goals (Roland Berger, 2021).
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