IJSART - Volume 10 Issue 5 — MAY 2024

ISSN [ONLINE]: 2395-1052

Behavior Based Predictive Analysis For Supply Chain
Management

Mr. M.Ajayprakash®, Dr. M. Ramesh Kumar?, Mr. H. Murali®, Mr. M Yogesh*
L2 Dept of Textile Engineering
2pssistant Professor, Dept of Mechanical Engineering
1.2 Kumaraguru College of Technology, Coimbatore - 641049, Tamil Nadu, India
3Sourcing and Supply Chain, Ashok Leyland Limited, Unit 1, Hosur- 635126, Tamil Nadu, India
*Forge, FORT (SIPCOT Industrial Innovation Centre) — Hosur

Abstract- In the dynamic landscape of contemporary supply
chain management, the ability to anticipate and proactively
respond to behavioral patterns within the system is becoming
increasingly crucial. This research explores the application of
behavior-based predictive analysis techniques to enhance the
efficiency and resilience of supply chain operations. The study
leverages advanced analytics, machine learning algorithms,
and data-driven models to analyze historical and real-time
data, extracting valuable insights into the behavioral
dynamics of key stakeholders, processes, and external factors
influencing the supply chain. The thesis begins by establishing
a comprehensive understanding of the existing literature on
predictive analysis and supply chain management.
Subsequently, it delves into the development and
implementation of a behavior-based predictive model that
incorporates diverse data sources, such as transaction
records, social media sentiment, and market indicators. The
model aims to capture and predict patterns related to demand
variability, supplier reliability, and logistical challenges,
enabling organizations to proactively address potential
disruptions and optimize their decision-making processes.
Through a combination of quantitative analysis and case
studies, the research evaluates the effectiveness of the
proposed behavior-based predictive model in enhancing
supply chain performance. Key performance indicators,
including cost efficiency, on-time delivery, and inventory
management, are assessed to measure the tangible impact of
the predictive analysis framework. The findings contribute to
the growing body of knowledge on predictive analytics in
supply chain management, offering practical insights for
industry practitioners and decision makers.
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I. INTRODUCTION

Supply chain management plays a pivotal role in the
success of modern businesses by ensuring the efficient flow of
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goods and services from suppliers to consumers. However, the
inherent complexity and uncertainties within supply chains
necessitate proactive decision-making to mitigate risks and
optimize operations. This paper proposes a novel behavior-
based predictive analysis framework that integrates behavioral
insights into predictive models to enhance the accuracy and
reliability of predictions. Traditional predictive analytics often
overlook behavioral nuances, leading to subpar decision-
making and increased vulnerability. Various solutions, from
advanced analytics to machine learning, aim to address these
issues but require careful selection based on scalability and
adaptability. Our proposed solution advocates for a behavior-
based predictive analysis framework, integrating historical
data to anticipate shifts in supplier behavior and customer
demand. By leveraging advanced techniques, organizations
can optimize decision-making, mitigate risks, and enhance
resilience in supply chain management, ultimately driving
operational excellence and competitive advantage

Il. LITERATURE REVIEW

Supply chain management has primarily focused on
quantitative predictive models based on historical data and
mathematical algorithms. While these models provide
valuable insights, they often fail to capture the behavioral
nuances of supply chain entities. Recent advancements in
behavioral economics and machine learning have paved the
way for integrating behavioral insights into predictive
analytics, thereby improving the robustness of predictive
models. The study examines the various software and
technology platforms available today and their key features
and functionalities, focusing in particular on Scripting, Data
Mining, Algorithms, Data Analysis, Modeling, Data
Interaction, Data Visualization, Reporting and Data
Unification Sciendo, 2023. Predictive analytics is a term
mainly used in statistical and analytics techniques. This term
is drawn from statistics, machine learning, database techniques
and optimization techniques V Kumar, ML Garg 2018.
Through the historical analysis, behavioral insights of
individual customers can be retrieved in a more reliable and
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efficient way S Zulaikha, H Mohamed, M Kurniawati, S
Rusgianto, SA Rusmita, 2020. The researchers recognise that
businesses commonly use artificial intelligence (Al) and big
data analytics to forecast the direction of the supply chain 4.0
markets A Rege 2023.

I1l. METHODOLOGY
Data Collection:

Data collection involves gathering comprehensive
datasets pertaining to various aspects of supply chain
operations, including transactional data, inventory levels,
market trends, and supplier performance metrics. Both internal
and external data sources to ensure a holistic representation of
the supply chain ecosystem. This process entails collaborating
with relevant stakeholders to access proprietary data and
leveraging external sources such as market research reports
and industry databases. Data collection efforts prioritize
accuracy, relevance, and completeness to facilitate robust
predictive modeling.

Data Preprocessing:

Data preprocessing is essential to ensure the quality
and consistency of the collected datasets. This phase involves
cleaning the data to remove outliers, handling missing values,
and standardizing data formats. Additionally, feature
engineering to extract relevant variables and enhance the
predictive power of the models. Data preprocessing techniques
such as normalization, transformation, and feature scaling are
applied to optimize model performance and reduce the risk of
bias introduced by irregularities in the data.

Algorithm Finalizing:

Following Data preprocessing, The Prophet model is
a potent tool for predictive analysis in supply chain
management that makes use of past data. Supply chain
managers may more accurately predict demand, inventory
levels, and production requirements by utilising the model's
capabilities. Prophet finds underlying seasonal patterns,
trends, and possible shifts in demand by examining historical
patterns and trends in data, including sales, inventory levels,
and outside variables like holidays or promotions. Businesses
may reduce stockouts and surplus inventory, plan production
schedules more effectively, and optimise inventory levels with
the use of this information. Furthermore, supply chain
managers can automatically identify changepoints in the
market and react quickly to changes in market demand or
other noteworthy events. Prophet provides information on
forecast dependability by supplying uncertainty intervals.
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Pilot Trial in Model:

Before full-scale implementation, A pilot trial is
carried out to evaluate the performance of a predictive model
in supply chain management prior to its full implementation.
In order to assess the finalised linear regression algorithm's
predicted accuracy and reliability, a fraction of the available
data must be used in this trial. This allows for the early
identification and resolution of any potential problems or
constraints. The model can be adjusted iteratively to make
sure it fulfils the unique needs and goals of supply chain
management. Through the pilot project, interested parties can
learn more about the model's practical use, including how well
it predicts demand, manages inventory levels, and enhances
operational effectiveness. Furthermore, it offers a chance to
get input from stakeholders and consumers, allowing for
modifications and improvements prior to.

Integration with current database:

The predictive model must be smoothly integrated
into the current processes and infrastructure in order for it to
be used in conjunction with the database. To guarantee
compatibility and data integrity, data management teams must
work closely together on this phase. In order to achieve a
seamless integration, efforts are focused on enabling smooth
data interchange between the predictive model and the
existing database systems. Data formats, structures, and
protocols are aligned through compatibility checks and
changes. The integration phase makes sure that the predictive
model fits into existing workflows easily in order to minimise
disturbance to ongoing operations. Furthermore, user-friendly
interfaces and efficient access points optimise the usability
and accessibility of predictive insights. Organisations can
better utilise their present data assets to improve decision-
making and operational efficiency by incorporating the
predictive model into their database infrastructure.

Prototyping in visual dashboard:

Prototyping a visual dashboard facilitates user
interaction and decision-making, presenting predictive insights
in a user-friendly format. The dashboard provides stakeholders
with real-time access to key supply chain metrics, forecasts,
and actionable insights. The dashboard interface is designed to
be intuitive and customizable, enabling users to easily
navigate through specific data points and scenarios.
Prototyping involves iterative feedback loops with
stakeholders to refine the dashboard design and functionality,
ensuring that it meets their needs and enhances decision-
making capabilities.
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Figure 1: Process Flow Diagram

IV. RESULTS AND DISCUSSIONS

The implementation of behavior-based predictive
analysis in supply chain management yielded notable
enhancements across various operational facets. Through the
incorporation of behavioral insights into predictive models,
organizations witnessed tangible improvements in decision
making, inventory management, and resilience against
disruptions. By discerning subtle behavioral patterns among
suppliers and understanding customer preferences more
comprehensively, proactive decision-making became feasible,
mitigating risks and capitalizing on opportunities in a dynamic
market landscape.

Moreover, the seamless integration of predictive
analytics into supply chain operations streamlined processes,
fostering heightened efficiency and resource optimization.
This integration facilitated a more agile response to evolving
market conditions, enabling organizations to adapt swiftly and
maintain competitive edge. The transformative impact of
behavior-based  predictive  analysis  transcends  mere
operational improvements, extending to strategic advantages
in terms of market positioning and customer satisfaction.

Ultimately, these results underscore the critical role
of predictive analytics augmented by behavioral insights in
driving innovation and performance optimization within
supply chains. As organizations navigate increasingly complex
supply chain dynamics, leveraging such advanced analytical
approaches becomes imperative to sustain competitiveness
and achieve long-term success in today's fast-paced business
environment.
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Figure 2: Prediction Output Graph
V. CONCLUSION

The conclusion underscores the profound impact of
behavior-based predictive analysis on supply chain
management. Through the integration of behavioral insights
into predictive models, organizations have witnessed tangible
advancements across key operational domains. Notably,
improvements in operational efficiency, risk management, and
decision-making processes have been achieved. By discerning
behavioral patterns among stakeholders, such as suppliers and
customers, predictive models have facilitated better demand
forecasting, optimized inventory management, and enhanced
resilience against disruptions. This has empowered to make
proactive decisions and capitalize on market opportunities
more effectively. The seamless integration of predictive
analytics has imbued supply chain operations with increased
agility, enabling swift responses to dynamic market conditions
and maintaining competitiveness. Looking ahead, the future
trajectory involves further refinement of predictive models
through the incorporation of more granular behavioral data
and leveraging emerging technologies like artificial
intelligence and machine learning. These advancements
promise to elevate performance and unlock new possibilities
for optimization within supply chains. Further, the exploration
of novel applications such as predictive maintenance and
supply chain optimization presents promising avenues for
continued innovation. Embracing behavior-based predictive
analysis emerges as a critical imperative for navigating the
ever-evolving landscape of supply chain management. It not
only fosters resilience and competitiveness but also serves as a
catalyst for ongoing improvement and adaptation to changing
market dynamics. As such, the adoption of behavior-based
predictive analysis stands poised to drive sustained success
and growth in the realm of supply chain management.
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