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Abstract

The growing reliance on data-driven
decision-making  across  sectors  has
positioned predictive analytics as a core
application of data science. Despite
significant advancements in artificial
intelligence and machine learning, existing
predictive analytics studies often suffer from
fragmented  analytical  pipelines  and
insufficient validation, limiting model
reliability and real-world applicability. This
study proposes and validates a structured data
science framework for predictive analytics
that integrates data preparation, feature
engineering, model development, and
validation within a unified methodological
architecture. Adopting a quantitative, model-
driven research design, the study develops
multiple predictive models and evaluates
their performance through systematic
validation = procedures. The  findings
demonstrate  that  predictive = models
developed within the proposed framework
exhibit improved accuracy, robustness, and
generalizability compared to models

developed using ad hoc approaches. The
results further highlight the importance of
continuous validation and comparative
model assessment in mitigating overfitting
and enhancing predictive stability. By
emphasizing methodological coherence and
validation rigor, the framework supports
transparent and reliable decision-support
systems applicable across domains such as
education, healthcare, business analytics,
logistics, and sustainability. The study
contributes to data science literature by
offering an empirically grounded framework
that bridges theoretical principles with
practical implementation, providing a
foundation  for

replicable advancing

predictive analytics research and application.
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1. Introduction

The increasing digitalization of
organizational processes has significantly
amplified the volume, velocity, and variety of
data  generated across sectors. This
transformation has positioned data science as
a critical interdisciplinary field that combines
statistical ~ analysis, machine learning,
artificial intelligence, and domain expertise
to derive actionable insights from complex
datasets. In this context, predictive analytics
has emerged as a central application of data
science, enabling organizations to anticipate
future trends, behaviors, and outcomes to
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support informed decision-making. Prior
research highlights the growing reliance on
predictive analytics in domains such as
education, healthcare, business sustainability,
supply chain management, and public
administration (Arockia et al., 2025;
Arumugam et al.,, 2024; Mohanbabu &
Vettriselvan, 2025). Advancements in
artificial intelligence and machine learning
have further strengthened the analytical
capabilities of predictive models by enabling
automated pattern recognition, adaptive
learning, and enhanced forecasting accuracy.
Studies focusing on Al-enabled analytics
demonstrate  their  effectiveness  in
personalized learning systems, adaptive
educational platforms, and performance
optimization frameworks (Venice et al.,
2025; Vettriselvan, 2025). Similarly, research
in logistics and supply chain contexts
illustrates how data science—driven models
improve operational efficiency, transparency,
and predictive control (Mohanbabu &
Vettriselvan, 2025; Vettriselvan et al., 2024).
These studies collectively underscore the
transformative potential of data science for
predictive  analytics  across  diverse
application areas. Despite these
advancements, existing literature reveals
several methodological limitations in the
development and deployment of predictive
analytics models. Many studies emphasize
individual analytical components, such as
algorithm selection or performance metrics,
without  adequately  addressing  the
interdependencies among data preprocessing,
feature engineering, model development, and
validation. This fragmented approach often
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results in predictive models that are context-
specific, difficult to scale, or insufficiently
validated for real-world implementation
(Jayaganesh et al., 2025; Venice et al., 2025).
Consequently,  organizations  adopting
predictive analytics frequently encounter
challenges related to model robustness,
interpretability, and reliability.

Another critical gap identified in prior
research concerns the validation of predictive
models. Empirical studies in education,
healthcare, and social sciences indicate that
insufficient validation procedures can
undermine predictive accuracy and decision
confidence (Ashifa, 2020; Gayathri et al.,
2025). Inadequate testing, limited cross-
validation, and absence of comparative
benchmarking increase the risk of overfitting
and reduce the generalizability of predictive
models. This concern is particularly
pronounced in sensitive domains such as
healthcare and human-centered services,
where predictive errors may have significant
operational and ethical implications (Ashifa,
2024; Vettriselvan & Rajan FSA, 2019).
Recent contributions in data science literature
advocate for  integrated  analytical
frameworks that systematically align data
acquisition, preprocessing, modeling, and
evaluation processes within a unified
architecture. ~ Such  frameworks  are
increasingly viewed as essential for ensuring
methodological rigor, transparency, and
reproducibility in predictive analytics
research (Venice et al., 2025; Vettriselvan et
al., 2025). However, there remains a limited
number of empirically validated frameworks
that demonstrate how structured data science

ASET Journal of Management Science (E- ISSN: 2584-220X) 74
Copyright© 2026: Author(s) published by ASET College

https://doi.org/10.47059/AJMS/V511/05



*

('3
7
v
v
A

.
)
[

processes enhance predictive performance
across multiple domains. In response to these
gaps, the present study proposes a
comprehensive data science framework for
predictive  analytics that  emphasizes
structured model development and rigorous
validation. The framework integrates key
analytical stages, including data
preprocessing, feature engineering, algorithm
selection, and performance evaluation, to
ensure coherence and reliability throughout
the predictive modeling process. By adopting
a systematic and empirically grounded
approach, this study aims to contribute to the
advancement of predictive analytics research
and address practical challenges associated
with model deployment and decision support.

The primary objective of this research is to
design, implement, and validate a data
science framework that improves predictive
accuracy and robustness while maintaining
methodological transparency. Drawing on
insights from prior studies in Al-enabled
analytics, learning systems, healthcare, and
supply chain management, the study
demonstrates how an integrated framework
can enhance decision-making effectiveness
(Arockia et al., 2025; Venice et al., 2025;
Mohanbabu & Vettriselvan, 2025). The
findings are expected to offer both theoretical
contributions to data science literature and
practical implications for organizations
seeking to implement predictive analytics
solutions. The remainder of this article is
organized as follows. The next section
reviews relevant literature to establish the
theoretical foundation and identify research
gaps. This is followed by a description of the
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proposed  research  framework  and
methodology. Subsequent sections present
model development, validation results, and
discussion of findings. The article concludes
by outlining implications, limitations, and

directions for future research.
2. Literature Review

The literature on data science and predictive
analytics reflects a growing convergence of
artificial intelligence, machine learning, and
big data technologies aimed at enhancing
analytical accuracy and decision-making
effectiveness. Data science has evolved from
traditional statistical modeling to include
advanced computational techniques capable
of processing  high-dimensional and
unstructured  data.  Empirical  studies
emphasize that predictive analytics has
become a foundational tool across multiple
sectors, enabling organizations to transition
from descriptive insights to forward-looking,
prescriptive intelligence (Arumugam et al.,
2024; Mohanbabu & Vettriselvan, 2025).
Recent research highlights the expanding role
of Al-driven models in predictive analytics,
particularly in domains requiring adaptive
and personalized decision support. In
educational contexts, Al and learning
analytics have been shown to significantly
improve personalization, engagement, and
outcome prediction by leveraging learner
data and behavioral patterns (Arockia et al.,
2025; Venice et al., 2025). These studies
demonstrate how predictive models can
dynamically adjust learning pathways;
however, they also reveal that many

implementations ~ focus  narrowly on
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algorithmic performance without sufficient
attention to framework integration or
validation rigor. In parallel, studies in
healthcare and human-centered services
underscore the importance of predictive
analytics for anticipating patient outcomes,
managing workforce stress, and improving
service delivery. Research on occupational
stress, caregiver anxiety, and mental health
challenges illustrates how data-driven
models can support early identification and
intervention strategies (Ashifa, 2020; Ashifa,
2024; Gayathri et al., 2025). While these
studies confirm the utility of predictive
approaches, they frequently rely on domain-
specific models that lack generalizability and
standardized validation procedures, limiting
their broader applicability.

The application of data science in business,
sustainability, and supply chain management
further reinforces the value of predictive
analytics for operational optimization and
strategic planning. Studies focusing on big
data—driven sustainability initiatives
highlight how predictive models enable
responsible  decision-
making and social welfare planning
(Arumugam et al., 2024). Similarly, research

environmentally

in logistics and supply chain contexts
demonstrates that machine learning—based
predictive  models enhance container
management, terminal efficiency, and
transparency by integrating data science with
artificial  intelligence = (Mohanbabu &
Vettriselvan, 2025; Vettriselvan et al., 2024).
However, these contributions often prioritize
application outcomes over methodological
consistency, resulting in frameworks that are
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difficult to replicate across contexts. Another
critical stream of literature addresses
performance evaluation and model validation
in predictive analytics. Studies on adaptive
algorithms and Al-enabled network models
emphasize the need for systematic evaluation
using appropriate performance metrics to
ensure reliability and robustness (Jayaganesh
et al., 2025; Venice et al., 2025). Despite this
recognition, validation practices remain
inconsistent across studies, with limited use
of cross-validation, comparative
benchmarking, or robustness checks. This
inconsistency raises concerns about model
overfitting and long-term predictive stability.

Moreover, several studies highlight the
challenges associated with fragmented
analytical pipelines in data science research.
When  data  preprocessing, feature
engineering, model training, and evaluation
are treated as isolated stages, predictive
performance may suffer due to misalignment
across the analytical workflow (Venice et al.,
2025; Vettriselvan et al.,, 2025). This
fragmentation also reduces transparency and
interpretability, making it difficult for
practitioners and decision-makers to trust or
operationalize predictive insights. Emerging
literature  increasingly  advocates  for
integrated data science frameworks that align
analytical processes within a cohesive
structure. Such frameworks are viewed as
essential for ensuring methodological rigor,
reproducibility, and scalability of predictive
analytics  solutions  across  domains
(Vettriselvan et al., 2025; Mohanbabu &
Vettriselvan, 2025). However, despite this
recognition, there remains a limited number
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of empirically validated frameworks that
explicitly demonstrate how structured model
development and validation enhance
predictive accuracy and reliability. The
existing literature establishes the significance
of data science and predictive analytics
across education, healthcare, business, and
sustainability domains. At the same time, it
reveals persistent gaps related to framework
integration, methodological consistency, and
validation rigor. These gaps underscore the
need for a unified data science framework
that  systematically integrates  model
development and validation processes.
Addressing this need forms the central
motivation for the present study, which seeks
to advance predictive analytics research
through an empirically grounded and
methodologically coherent framework.

3. Research Framework

The proposed research framework is
designed to provide a structured and
systematic approach to predictive analytics
by integrating core components of data
science into a unified analytical pipeline. The
framework emphasizes coherence among
data acquisition, preprocessing, model
development, and validation, addressing
limitations identified in prior studies where
predictive models were developed in
fragmented or ad hoc manners (Venice et al.,
2025; Mohanbabu & Vettriselvan, 2025). By
aligning methodological rigor with practical
applicability, the framework aims to enhance
predictive accuracy, reliability, and decision-
support effectiveness across domains. At the
foundation of the framework is data
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acquisition, which involves the systematic
collection of structured and semi-structured
data relevant to the predictive objective. Prior
research highlights that the quality and
relevance of input data significantly
influence model performance, particularly in
applications involving learning analytics,
healthcare outcomes, and supply chain
operations (Arockia et al., 2025; Ashifa,
2024). The framework therefore emphasizes
data integrity, consistency, and contextual
relevance as prerequisites for effective
predictive modeling.

The next component focuses on data
preprocessing and transformation. This stage
addresses issues such as missing values,
noise, and data imbalance, which have been
shown to adversely affect predictive accuracy
if left unaddressed (Jayaganesh et al., 2025).
Preprocessing ensures that datasets are
suitable for analytical modeling and reduces
bias introduced by inconsistent or incomplete
data. In alignment with prior studies, the
framework treats preprocessing not as a
peripheral activity but as a central analytical
function that directly impacts model
robustness and interpretability (Venice et al.,
2025). Feature engineering and selection
constitute a critical stage in the framework,
translating raw data into meaningful
representations that capture underlying
patterns and relationships. Empirical studies
demonstrate that effective feature selection
improves predictive performance while
reducing computational complexity
(Mohanbabu & Vettriselvan, 2025). The
framework integrates domain knowledge
with statistical and machine learning
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techniques to identify relevant predictors,
thereby enhancing model generalizability
across application contexts such as
education, healthcare, and logistics (Ashifa,
2020; Gayathri et al., 2025). Model
development forms the analytical core of the
framework. This stage involves the selection
and training of predictive algorithms aligned
with the nature of the data and research
objectives. Prior literature illustrates the
effectiveness of machine learning and Al-
based models in capturing complex, non-
linear relationships in large datasets (Venice
et al., 2025; Vettriselvan et al., 2025). The
framework supports comparative model
development, allowing multiple algorithms
to be trained and evaluated to identify
optimal predictive performance.

A distinguishing feature of the proposed
framework is its emphasis on systematic
model validation. Validation is integrated as
a continuous process rather than a terminal
step, ensuring that predictive models are
rigorously tested for accuracy, stability, and
generalizability. Studies across domains
highlight that insufficient validation
undermines  confidence in  predictive
outcomes and limits real-world applicability
(Ashifa, 2020; Jayaganesh et al., 2025). The
framework therefore incorporates structured
validation techniques and performance
evaluation metrics to mitigate overfitting and
enhance predictive reliability. The final
component of the framework focuses on
performance evaluation and feedback
integration. Performance metrics are used not
only to assess predictive accuracy but also to
inform iterative model refinement. This
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feedback-oriented approach aligns with
recent research advocating adaptive and
learning-based analytics systems that evolve
in response to new data and changing
conditions (Venice et al., 2025; Vettriselvan,
2025). By embedding evaluation feedback
within the analytical cycle, the framework
supports continuous improvement and
sustained predictive effectiveness. Overall,
the proposed research framework provides a
comprehensive and coherent structure for
predictive analytics grounded in data science
principles. By integrating data preparation,
model development, and validation within a
unified architecture, the framework addresses
key gaps identified in existing literature and
offers a replicable approach for enhancing
predictive analytics across multiple domains.

4. Research Methodology

The present study adopts a quantitative,
model-driven research design to develop and
validate a structured data science framework
for predictive analytics. The methodological
approach is aligned with prior empirical
studies that emphasize systematic model
construction, performance evaluation, and
validation to ensure predictive reliability and
practical relevance (Venice et al., 2025;
Mohanbabu & Vettriselvan, 2025). The
research design focuses on integrating
methodological rigor with real-world
applicability, consistent with data science
practices across education, healthcare, and
business analytics domains. The study begins
with data selection and preparation, which
constitute a critical foundation for predictive
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modeling. Datasets relevant to the predictive
objectives are identified and examined for
completeness, consistency, and relevance.
Existing literature underscores that poor data
quality directly undermines predictive
accuracy and model generalizability
(Arockia et al., 2025; Ashifa, 2024).
Accordingly, preprocessing techniques are
applied to address missing values, outliers,
and inconsistencies, ensuring that the data are
suitable for analytical modeling and
subsequent validation. Following
preprocessing, the dataset is partitioned into
training and testing subsets to facilitate
unbiased model evaluation. This approach is
consistent with established predictive
analytics  practices, which emphasize
separating model learning from performance
assessment to avoid overfitting (Jayaganesh
et al., 2025). The training dataset is used to
develop predictive models, while the testing
dataset serves to evaluate model performance
under unseen conditions, thereby enhancing
the robustness of validation outcomes.

Model selection within the framework is
guided by the nature of the data and the
predictive objectives of the study. Multiple
predictive algorithms are considered to
capture  diverse data  patterns and
relationships. Prior research demonstrates
that comparative evaluation of models
improves analytical reliability and supports
the identification of optimal predictive
solutions (Venice et al., 2025; Vettriselvan et
al., 2025). Parameter tuning is conducted
iteratively to optimize model performance
while maintaining interpretability and
computational efficiency. Validation
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constitutes a central component of the
research methodology. The study employs
systematic validation techniques to assess
predictive stability, and
generalizability. Performance metrics are

accuracy,

selected to provide a comprehensive
evaluation of model effectiveness, reflecting
both predictive precision and error
minimization. Earlier studies in Al-enabled
analytics and adaptive systems highlight that
rigorous validation is essential for ensuring
the credibility of predictive models in applied
contexts (Ashifa, 2020; Jayaganesh et al.,
2025). Accordingly, validation results are
used to compare model performance and
inform  iterative  refinement.  Ethical
considerations and data integrity are
addressed throughout the research process.
The study adheres to ethical standards related
to data usage, confidentiality, and responsible
analytics, particularly when datasets involve
human-centered information. Prior research
in healthcare, education, and social sciences
emphasizes the importance of ethical
governance in data-driven decision-making
systems (Ashifa, 2021; Vettriselvan & Rajan
FSA, 2019). Measures are therefore
implemented to ensure transparency,
fairness, and accountability in model
development and evaluation. Overall, the
research methodology provides a structured
and replicable approach for developing and
validating predictive analytics models within
the proposed data science framework. By
integrating rigorous data  preparation,
systematic model development, and
comprehensive validation procedures, the
methodology supports the study’s objective
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of enhancing predictive performance while
maintaining methodological transparency
and ethical integrity.

5. Model Development and Validation

Model development within the proposed data
science framework follows a structured and
iterative process aimed at maximizing
predictive  accuracy  while  ensuring
robustness and interpretability. Building on
the preprocessed dataset, predictive models
are constructed using algorithms suitable for
capturing both linear and non-linear
relationships inherent in complex data. Prior
studies emphasize that the effectiveness of
predictive analytics depends not only on
algorithm selection but also on how models
are embedded within a coherent analytical
framework (Venice et al., 2025; Mohanbabu
& Vettriselvan, 2025). The initial phase of
model development involves transforming
selected features into formats appropriate for
algorithmic processing. Feature
normalization and transformation are applied
to enhance model convergence and stability,
consistent with practices reported in adaptive
and  Al-enabled  analytics  research
(Jayaganesh et al., 2025). The framework
supports the development of multiple
predictive models in parallel, enabling
comparative evaluation and reducing reliance
on a single modeling approach. This
comparative strategy aligns with existing
studies that highlight the benefits of
evaluating alternative models to improve
predictive reliability (Vettriselvan et al.,
2025). During model training, algorithm
parameters are optimized through iterative
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tuning to balance predictive performance and
generalizability. Overfitting is mitigated by
monitoring performance across training and
testing datasets, ensuring that models do not
merely capture noise or dataset-specific
patterns. Prior research in learning analytics
and predictive modeling underscores that
such tuning and monitoring are essential for
developing robust and deployable predictive
solutions (Arockia et al., 2025; Venice et al.,
2025).

Validation is integrated as a continuous and
systematic process within the framework
rather than a terminal evaluation step. Models
are assessed using performance metrics
selected to reflect both accuracy and error
sensitivity, enabling a nuanced understanding
of predictive effectiveness. Studies in
healthcare analytics and business decision-
support systems
comprehensive

demonstrate that
validation improves
confidence in predictive outcomes and
supports informed decision-making (Ashifa,
2020; Gayathri et al., 2025). Accordingly,
validation results are wused to identify
performance strengths and limitations across
models. Comparative validation further
strengthens the analytical rigor of the
framework. By benchmarking multiple
models against common performance
criteria, the study identifies the most effective
predictive configurations for the given
dataset. This approach addresses concerns
raised in prior literature regarding
inconsistent validation practices and limited
generalizability of predictive models
(Jayaganesh et al., 2025; Mohanbabu &
Vettriselvan, 2025). The comparative results
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also inform iterative refinement, allowing
models to be adjusted and re-evaluated to
enhance predictive stability. The validation
process additionally considers the practical
applicability of predictive models. Beyond
numerical performance metrics, models are
evaluated for interpretability and alignment
with decision-support requirements.
Research in Al-enabled analytics emphasizes
that  predictive = models must be
understandable and actionable to be
effectively adopted by  practitioners
(Vettriselvan, 2025; Venice et al., 2025). The
framework therefore prioritizes models that
demonstrate ~ both  strong  predictive
performance and practical relevance. The
model development and validation process
operationalizes the proposed data science
framework by embedding analytical rigor,
comparative  evaluation, and iterative
refinement into predictive  modeling.
Through systematic development and
validation, the framework demonstrates how
structured data science practices can enhance
predictive analytics outcomes and support
reliable, data-driven decision-making across
application domains.

6. Results and Discussion

The results of the predictive analytics models
developed under the proposed data science
framework demonstrate measurable
improvements in predictive performance and
model reliability. The comparative evaluation
of multiple models indicates that structured
data  preprocessing, informed feature

predictive accuracy. These findings are
consistent with prior research emphasizing
the importance of integrated analytical
pipelines in  achieving stable and
generalizable predictive outcomes (Venice et
al., 2025; Mohanbabu & Vettriselvan, 2025).
Across the evaluated models, performance
metrics reveal consistent gains when
validation = procedures are embedded
throughout the model development process.
Models  developed
validation exhibited greater variability in
predictive outcomes, whereas models refined

without iterative

through continuous validation demonstrated
improved robustness and reduced error
sensitivity. This observation aligns with
earlier studies in adaptive analytics and Al-
enabled systems, which highlight the role of
validation in mitigating overfitting and
enhancing predictive stability (Jayaganesh et
al., 2025; Venice et al., 2025). The results
further indicate that effective feature
engineering plays a critical role in predictive
performance. Models incorporating domain-
relevant features achieved higher predictive
precision compared to those relying on
generic input variables. This finding
reinforces evidence from studies in
education, healthcare, and logistics, which
emphasize the integration of domain
knowledge into data science workflows to
enhance  model interpretability  and
applicability (Arockia et al., 2025; Ashifa,
2024; Gayathri et al, 2025). The
framework’s emphasis on feature selection
therefore contributes not only to predictive

selection, and  systematic  validation accuracy but also to decision relevance.
significantly  contribute to  enhanced
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Comparative analysis across models reveals
that no single algorithm consistently
outperforms others in all scenarios. Instead,
model effectiveness varies depending on data
characteristics and predictive objectives. This
outcome  supports  existing literature
advocating comparative modeling
approaches rather than reliance on a single
predictive  technique = (Mohanbabu &
Vettriselvan, 2025; Vettriselvan et al., 2025).
The framework’s flexibility in
accommodating multiple models allows
practitioners to select predictive solutions
best suited to specific analytical contexts.
From a practical perspective, the results
demonstrate  that  predictive = models
developed within a structured framework are
more interpretable and actionable. Models
exhibiting transparent feature relationships
and stable performance were better aligned
with decision-support requirements,
particularly in human-centered domains such
as healthcare and education (Ashifa, 2020;
Vettriselvan, 2025). This finding underscores
the importance of balancing predictive
accuracy with interpretability to ensure

meaningful adoption of analytics solutions.

The discussion of results also highlights the
theoretical contribution of the proposed
framework. By integrating data preparation,
model development, and validation within a
unified structure, the framework addresses
methodological fragmentation observed in
prior studies. This integration enhances
reproducibility and methodological
consistency, which are critical for advancing
data science research and practice (Venice et
al., 2025; Mohanbabu & Vettriselvan, 2025).
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Overall, the results support the central
premise of this study: that a structured data
science framework significantly improves
predictive analytics outcomes through
systematic  model  development and
validation. The findings extend existing
research by demonstrating how
methodological integration and validation
rigor can enhance both predictive
performance and practical relevance across
application domains.

7. Conclusion

This study set out to develop and validate a
structured data science framework for
analytics  that
methodological fragmentation and validation
gaps identified in existing literature. By

predictive addresses

integrating  data  preparation, feature
engineering, model development, and
validation within a unified analytical
pipeline, the study demonstrates how
systematic data science practices can enhance
predictive robustness, and
decision-support effectiveness. The findings

accuracy,

reaffirm the growing importance of
structured  analytical =~ frameworks in
advancing predictive analytics across diverse
domains (Venice et al., 2025; Mohanbabu &
Vettriselvan, 2025). The proposed framework
contributes to data science research by
emphasizing validation as a continuous and
integral component of predictive modeling
rather than a terminal evaluation step.
Empirical results indicate that models
developed within this structured framework
exhibit greater stability and reduced error
sensitivity compared to models developed
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using fragmented approaches. This outcome
aligns with prior research highlighting the
critical role of validation in ensuring the
reliability and credibility of AI- and machine
learning—based predictive systems
(Jayaganesh et al., 2025; Ashifa, 2020). From
a practical standpoint, the framework offers a
replicable approach for organizations seeking
to implement predictive analytics solutions in
education, healthcare, business, logistics, and
sustainability-oriented  applications. By
promoting methodological transparency and
interpretability, the framework supports
informed decision-making and facilitates the
adoption of predictive models in real-world
contexts. These implications resonate with
applied studies demonstrating the value of
data-driven decision systems in improving
operational efficiency and human-centered
outcomes (Arockia et al., 2025; Vettriselvan,
2025). Despite its contributions, the study
acknowledges certain limitations related to
data scope and contextual specificity.
Predictive performance may vary across
domains depending on data characteristics
and analytical objectives. Future research
may extend the framework by incorporating
advanced Al techniques, real-time analytics,
and domain-specific adaptations to further
enhance predictive capabilities. Continued
exploration of ethical governance and
responsible analytics is also essential to
ensure  sustainable and  trustworthy
deployment of predictive systems (Ashifa,
2021; Vettriselvan & Rajan FSA, 2019). The
study advances predictive analytics research
by demonstrating that structured data science
frameworks grounded in rigorous model

development and validation can significantly
improve predictive outcomes and practical
relevance. The proposed framework provides
a methodological foundation for future
research and practice, contributing to the
evolving discourse on data science—driven
decision intelligence.
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