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Abstract- This study examines the role of business data
analytics and predictive modelling in improving
organizational  decision-making and  performance.
Business data analytics integrates statistical techniques,
data  management, machine learning and data
visualization to identify patterns, trends and relationships
within organizational data. Predictive modelling further
enables organizations to forecast future outcomes related
to customer behaviour, sales, employee attrition, financial
risk and operational performance. The study considers key
factors such as data quality, analytics capability, employee
analytical  skills, technological infrastructure and
management support as determinants of predictive
analytics capability. A quantitative research approach is
proposed using structured questionnaire data collected
firom employees and managers involved in data-driven
business activities. Statistical techniques such as
descriptive statistics, reliability analysis, exploratory factor
analysis, correlation, multiple regression and mediation
analysis can be employed to examine the proposed
relationships. In addition, machine-learning techniques
such as logistic regression, decision trees, random forest
and gradient boosting can be used to evaluate predictive
performance. The study is expected to contribute to the
growing literature on business analytics by integrating
organizational capabilities with predictive modelling and
decision-making effectiveness. The findings may provide
useful implications for organizations seeking to strengthen
their analytical capabilities and develop evidence-based
strategies in an increasingly data-driven business
environment.
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L INTRODUCTION

The rapid growth of digital technologies has
transformed the way organizations collect, process,
analyze and utilize information. Businesses today
generate large volumes of data through customer
transactions, financial activities, social media,
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enterprise  applications, supply-chain  systems,
websites and digital platforms. The availability of such
data has created opportunities for organizations to
move beyond traditional decision-making approaches
and adopt data-driven strategies. In this context,
Business Data Analytics (BDA) has emerged as an
important managerial and technological capability that
enables organizations to convert large and complex
datasets into meaningful insights for planning,
forecasting and decision-making.

Business data analytics involves the systematic use of
statistical techniques, data management, visualization,
data mining and computational methods to identify
patterns and relationships within organizational data.
Analytics can generally be classified into descriptive,
diagnostic, predictive and prescriptive approaches.
Descriptive analytics explains what has happened,
diagnostic analytics examines why an event occurred,
predictive analytics estimates what is likely to happen
in the future, and prescriptive analytics supports
decisions regarding possible courses of action. Among
these approaches, predictive analytics has received
increasing attention because of its potential to help
organizations anticipate future conditions and make
proactive decisions.

Predictive modelling is a central component of
predictive analytics. It uses historical and current data
to develop statistical or machine-learning models
capable of estimating future outcomes. Depending on
the business context, predictive models can be applied
to customer churn, purchasing behaviour, sales
forecasting, credit risk, employee attrition, fraud
detection,  inventory = management, financial
performance and demand forecasting. Traditional
statistical techniques such as linear regression and
logistic regression continue to be widely used, while
machine-learning techniques such as decision trees,
random forests, support vector machines, gradient
boosting and neural networks provide additional
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opportunities for modelling complex relationships
within business data.

The increasing adoption of artificial intelligence and
machine learning has further expanded the scope of
business analytics. Organizations can now process
structured and unstructured information and develop
models capable of identifying patterns that may not be
easily detected through conventional analytical
approaches. However, the availability of advanced
analytical techniques does not automatically ensure
better organizational outcomes. The effectiveness of
predictive modelling depends on factors such as data
quality, availability of relevant data, technological
infrastructure, analytical skills, organizational culture,
management support and the ability of decision-
makers to interpret analytical results appropriately.

Data quality is particularly important because
inaccurate, incomplete or inconsistent data can reduce
the reliability of analytical results. Similarly,
organizations require appropriate technological
infrastructure and skilled employees to collect, process
and interpret data effectively. Management support
also plays an important role in encouraging data-
driven practices and integrating analytical insights into
organizational decision-making. Therefore, business
analytics should not be viewed only as a technological
function; it also represents an organizational capability
involving people, processes, technology and
managerial practices.

Despite the growing use of business analytics and
predictive modelling, organizations may face
challenges in translating analytical outputs into
practical decisions. Complex machine-learning
models may produce accurate predictions but can
sometimes be difficult for managers to interpret.
Issues related to model transparency, explainability,
privacy, data security and ethical use of data have
therefore become increasingly relevant. Organizations
must balance predictive accuracy with interpretability,
responsible data use and managerial requirements.

The integration of business data analytics with
predictive modelling provides an opportunity to
strengthen organizational decision-making. Instead of
relying primarily on historical reports or managerial
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intuition, organizations can use analytical evidence to
identify emerging trends, estimate future risks and
evaluate alternative business strategies. Such
capabilities can potentially improve decision-making
effectiveness and contribute to organizational
performance when appropriately implemented.

Against this background, the present study focuses on
Business Data Analytics and Predictive Modelling and
examines their role in supporting data-driven
organizational decision-making. The study considers
factors such as data quality, analytics capability,
employee analytical skills, technological
infrastructure and management support as important
organizational determinants of predictive analytics
capability. It further examines the relationship
between predictive analytics capability, decision-
making effectiveness and organizational performance.
The study contributes to the growing body of research
on business analytics by bringing together
organizational and technological perspectives. In
addition to examining relationships among key
constructs through statistical techniques, the study
proposes the use of predictive modelling techniques to
evaluate the practical application of business analytics.
The findings are expected to provide useful insights
for organizations seeking to develop analytical
capabilities, improve evidence-based decision-making
and effectively utilize predictive technologies in an
increasingly data-driven business environment.

Objectives of the Study

1. To examine the role of Business Data Analytics in
improving data-driven business decision-making.

2. To assess the effectiveness of Predictive Modelling
in forecasting business outcomes and supporting
strategic planning.

3. To analyse the impact of data quality,
technological capabilities, and analytical skills on
the successful adoption of Business Data
Analytics.

4. To examine the influence of Business Data
Analytics and  Predictive = Modelling on
organizational performance and competitive
advantage.
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IL. LITERATURE REVIEW

. Davenport and Harris (2007) examined the
strategic importance of analytics in organizations
and argued that firms can use analytical
capabilities to improve decision-making and gain
competitive advantages. Their work established
analytics as an important component of modern
business strategy.
Chen, Chiang and Storey (2012) reviewed the
development of business intelligence and
analytics, highlighting the growing importance of
data-driven  approaches for  organizational
decision-making. They explained how advances in
data technologies have expanded the scope of
business analytics.

. Wamba et al. (2017) investigated the relationship
between big data analytics capabilities and firm
performance. Their study suggested that
organizations can improve performance by
developing appropriate analytical capabilities and
integrating them with organizational processes.

. Grover et al. (2018) examined the business value
of big data analytics and identified organizational
capabilities as an important factor in converting
data into business value. The study emphasized
that technology alone is insufficient without
suitable organizational processes and managerial
capabilities.

. Mikalefetal. (2019) studied how big data analytics
capabilities contribute to competitive performance.
Their findings indicated that organizations need
technological, human, and organizational
resources to effectively transform analytics into
improved performance.

. Ransbotham, Kiron and Prentice (2016) examined
the role of analytics in organizations and reported
that organizations with stronger analytical
capabilities were better positioned to use data for
business decision-making. The study also
highlighted the importance of organizational
culture in analytics adoption.

. Shmueli and Koppius (2011) discussed predictive
analytics from a business research perspective.
They distinguished predictive modeling from
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traditional explanatory approaches and
emphasized its usefulness in forecasting future
events and supporting managerial decisions.

8. Provost and Fawcett (2013) highlighted the
importance of data science and predictive
modeling for business applications. They
explained how organizations can use data-driven
models to identify patterns, predict outcomes, and
improve business decisions.

9. Gupta and George (2016) developed a framework
for understanding big data analytics capability by
considering tangible resources, human skills, and
intangible organizational resources. Their work
demonstrated that successful analytics requires a
combination of technology and organizational
capabilities.

10. Mikalef et al. (2020) examined the role of big data
analytics in organizational innovation and
performance. Their research emphasized that
analytics capabilities can support organizations in
identifying opportunities, improving processes,
and developing innovative business practices.

Research Gap

The existing literature demonstrates that Business
Data Analytics and Predictive Modeling can support
data-driven decision-making, forecasting, innovation,
and organizational performance. However, previous
studies have often examined analytics capability, big
data, predictive modeling, and organizational
performance separately. There is scope for further
empirical research integrating these dimensions and
examining how data quality, technological capability,
analytical skills, and predictive modeling jointly
influence business decision-making and
organizational performance. This study therefore
focuses on developing an integrated perspective of
Business Data Analytics and Predictive Modeling.

Conceptual Framework
The conceptual framework explains the relationship
between the key factors influencing Business Data
Analytics and Predictive Modeling and their expected
contribution to organizational performance and data-
driven decision-making.
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Start small
and scale up

Build a data-
driven culture

Work with a
Continuously PREDICTIVE partner

improve ANALYTICS
ADOPTION

Be
transparent

Research Design

The present study adopts a descriptive and analytical
research design to examine the role of Business Data
Analytics and Predictive Modelling in improving data-
driven  decision-making and  organizational
performance. The descriptive component is used to
understand the existing level of analytics adoption,
technological capability, data quality, analytical skills,
and managerial support among business organizations.
The analytical component is used to examine the
relationships between these variables and determine
their influence on business outcomes.

1. Research Approach

A quantitative research approach is adopted. Primary
data are collected from respondents through a
structured questionnaire using a five-point Likert
scale.

2. Population of the Study

The population consists of employees, managers, and
professionals working in business organizations who
use or are exposed to data analytics, business
intelligence, or predictive analytics in their work.
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Communicate
effectively

3. Sampling Technique

A convenience sampling technique may be used to
select respondents based on their accessibility and
willingness to participate in the study. Where
organizational access is available, purposive sampling
can be used to target employees with relevant exposure
to analytics.

4. Sample Size

For an academic empirical study, a sample of
approximately 200 respondents may be considered
suitable for descriptive statistics, reliability analysis,
correlation, and regression analysis.

5. Data Collection
Primary data are collected using a structured
questionnaire covering:

* Data Quality

* Technological Capability

* Analytical Skills

* Managerial Support

* Business Data Analytics and Predictive

Modeling
+ Data-Driven Decision Making
* Organizational Performance

ICONIC RESEARCH AND ENGINEERING JOURNALS 3991



© SEP 2026 | IRE Journals | Volume 10 Issue 3 | ISSN: 2456-8880
DOI: https://doi.org/10.64388/IREV1013-1723442

Secondary information is obtained from research 6. Statistical Tools
articles, books, reports, and relevant academic sources. The collected data can be analysed using SPSS
through the following techniques:

Statistical Tool Purpose

Frequency & Percentage Demographic profile of respondents

Mean & Standard Deviation | Measure respondents' perceptions

Cronbach's Alpha Test reliability of the questionnaire

Exploratory Factor Analysis | Identify underlying factors

Pearson Correlation Examine relationships between variables

Multiple Regression Examine the influence of independent variables

ANOVA Examine differences among respondent groups
1. RESULTS AND DISCUSSION’S

1) Demographic Profile of Respondents (N = 200)

Variable Category Frequency Percentage (%)
Gender Male 112 56.0
Female 88 44.0
Age Below 25 years 42 21.0
25-35 years 78 39.0
36-45 years 51 25.5
Above 45 years 29 14.5
Education Undergraduate 54 27.0
Postgraduate 119 59.5
Other 27 13.5
Work Experience Below 5 years 61 30.5
5-10 years 73 36.5
11-15 years 42 21.0
Above 15 years 24 12.0
Total Respondents 200 100.0

2) Reliability Statistics — Cronbach's Alpha

Construct No. of Items Cronbach's Alpha
Data Quality 5 0.842
Technological Capability 5 0.856
Analytical Skills 5 0.831
Managerial Support 5 0.817
Business Data Analytics & Predictive Modeling 6 0.889
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Construct
Data-Driven Decision Making
Organizational Performance

Overall Scale

Interpretation: All constructs have Cronbach's Alpha
values above 0.70, indicating acceptable internal
consistency of the measurement scale.

Drag points

No. of Items Cronbach's Alpha
5 0.874
5 0.861
36 0.921

Linear correlation is positive (r = 0.98).

MNegative MNear zero

Iv. CONCLUSION

The present study examined the role of Business Data
Analytics and Predictive Modeling in improving data-
driven  decision-making and  organizational
performance. The study highlights that the increasing
availability of business data, advanced analytical
technologies, and predictive techniques has created
significant opportunities for organizations to improve
operational efficiency, strategic planning, and
competitive advantage.

The illustrative statistical analysis indicates positive
relationships among data quality, technological
capability, analytical skills, managerial support,
Business Data Analytics and Predictive Modeling,
data-driven decision-making, and organizational
performance. The reliability results indicate
acceptable internal consistency of the measurement
scales. The correlation analysis further indicates
positive associations among the major study variables.
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The regression results suggest that Business Data
Analytics and Predictive Modeling, technological
capability, analytical skills, data quality, and
managerial support are associated with organizational
performance.

The findings particularly emphasize the importance of
combining quality data with appropriate technology
and skilled employees. Predictive modeling can help
organizations identify patterns, forecast potential
outcomes, support planning, and make more informed
decisions. However, the effective use of analytics
depends not only on technology but also on
organizational support, employee capabilities, data
reliability, and appropriate interpretation of analytical
results.

Overall, the study concludes that Business Data
Analytics and Predictive Modeling can serve as
important components of a data-driven organizational
environment. Organizations that develop appropriate
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analytical capabilities and integrate predictive insights
into managerial decision-making may be better
positioned to improve operational processes and
respond to changing business conditions.

It should be noted that the statistical results presented
in this study are based on illustrative/rough data
prepared for the research paper and SPSS-style
analysis. Therefore, the findings should be treated as a
model for presentation rather than as evidence from an
actual survey population. Future research using
primary data from a larger and more diverse sample
can provide stronger empirical validation of these
relationships.
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