Asian Journal of Convergence in Technology
ISSN NO: 2350-1146 1.F-5.11

Volume X and Issue IT1

Time-Dependent Demand and Price Effects on
Inventory Models: An Analytical Study

Animesh Kumar Sharma
Departmentof Mathematics, ICFAI University, Raipur, India
Email: animeshsharma@iuraipur.edu.in

Abstract— This analytical study investigates the impact of
time-dependent demand and pricing on inventory models,
focusing on deteriorating items. Inventory management plays a
critical role in operational efficiency and cost minimization.
Understanding how demand and price fluctuations over time
affect inventory models is crucial for optimizing stock levels
and reducing waste. By reviewing recent advancements and
methodologies, this study highlights key findings, identifies
research gaps, and suggests areas for further investigation. The
analysis encompasses various models and approaches,
providing a comprehensive overview of the current state of
research in this domain.
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L INTRODUCTION

Effective management of inventory plays a vital role in
supply chain operations, directly influencing a company's
profits and customer satisfaction. Conventional inventory
models frequently operate under the assumption of steady
demand and pricing, despite the fact that in reality, these
factors can fluctuate greatly. Perishing products, like
perishable items, complicate inventory management even
further. It is essential to comprehend how time-dependent
demand and pricing impact these inventory models to
optimize stock levels and reduce losses from spoilage. This
research seeks to examine and combine current studies on the
subject, offering perspectives on efficient inventory
management tactics for items that are deteriorating. Previous
research studies are being evaluated.

II. LITERATURE REVIEW

The research on inventory models for items that degrade
has advanced greatly in recent years. In their study, Sharma
et al. (2023) discussed the improvements in inventory
models, emphasizing the significance of integrating time-
based uniform pricing for efficient management of
deteriorating items. Previously, Sharma (2022) highlighted
the importance of having strong inventory control systems to
manage different demand rates and pricing structures.
Sharma's (2015) study of trapezoidal demand rates
highlighted the challenges of controlling inventory in the
face of varying demand. Sharma and Bansal (2016)
examined fractional backlogging and its effects on time-
dependent demand, offering a detailed perspective on
inventory control in such scenarios. Newer research, like
Sharma's study from 2020, concentrated on constant
degradation rates and restricted backlogging, providing
useful information on managing inventory. Furthermore,
Sharma (2019) offered detailed summaries of inventory
models involving deteriorating items, emphasizing the key
factors that impact their efficiency.

This work is licensed under a

Inventory management for deteriorating items has
garnered significant attention in the literature due to its
relevance across various industries. The following table
summarizes key studies addressing inventory models for
deteriorating items and dynamic pricing strategies
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III. STUDY METHODOLOGY

This research uses a methodical review technique,
examining various academic articles and research papers on
inventory models that consider time-sensitive demand and
pricing. The chosen literature ranges from 2015 to 2023,
guaranteeing a thorough and current analysis. Themes,
methodologies, and results from these studies are combined
to recognize patterns, deficiencies, and opportunities for
future research. The review also examines different inventory
model factors, like demand rate, pricing strategy,
deterioration rate, and backlogging, to offer a comprehensive
grasp of the subject.

IV. NOVELTY OF THE STUDY

This research stands out by combining results from
various research articles to provide a thorough understanding
of how time-dependent demand and pricing affect inventory
models for items that deteriorate. In contrast to past reviews
targeting particular aspects or models, this study consolidates
a wide variety of methodologies and approaches, offering a
more comprehensive perspective. The examination also
spotlights recent progress and developing patterns, providing
useful perspectives for future research and practical
implementation in inventory control.
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V. THEORETICAL FRAMEWORK AND MATHEMATICAL
MODELS

This research study draws upon the theoretical
foundations of inventory management, dynamic pricing
strategies, and demand forecasting specifically tailored for
deteriorating items. Building upon the seminal work of
Sharma et al. (2019) and Sharma and Bansal (2016), which
highlighted the complexities of managing deteriorating
inventory with dynamic demand, this research utilizes
mathematical models to explore the interplay between
dynamic pricing and accurate demand forecasting in
optimizing inventory control.

A. Mathematical Models
Two key mathematical models are employed in this study:

e Dynamic Pricing Model: This model aims to
determine the optimal pricing strategy for
deteriorating items over time. It considers factors
such as the rate of item deterioration, fluctuations in
market demand, and inventory holding costs. By
incorporating these elements, the model dynamically
adjusts prices based on demand forecasts and current
inventory levels. This approach seeks to maximize
profitability while minimizing losses incurred due to
item degradation (as demonstrated by Sharma,
2020).

e Demand Forecasting Model: This model predicts
future demand patterns for deteriorating items. It
utilizes historical sales data, market trends, and
external factors to generate forecasts. Techniques
such as time series analysis and regression analysis
are employed to create these forecasts. These
predictions  inform  inventory  replenishment
decisions and pricing strategies, ensuring optimal
levels of stock while accounting for the perishable
nature of the items (as highlighted by Sharma &
Bansal, 2016).

VI. KEY FINDINGS

The study shows that adding time-sensitive demand and
pricing greatly improves the effectiveness and performance
of inventory models for deteriorating products. Efficient
methods like fractional backlogging and dynamic pricing can
help reduce the negative impact of spoilage and fluctuations
in demand (Sharma & Bansal, 2016; Sharma, 2020). The
review also notes an increasing shift towards incorporating
advanced computational methods and real-time data
analytics into inventory control.

VII. RESEARCH GAP

Although there have been notable advancements, further
empirical studies and practical applications of these
inventory models are still required. Many current studies use
theoretical models and computer simulations, demonstrating
the need for real-world testing and application. Furthermore,
more research is necessary to investigate how various
factors, including demand rate, pricing, and deterioration,
interact in order to create more resilient inventory models.

VIIL

The effectiveness of inventory models for deteriorating
items is greatly affected by time-dependent demand and
pricing. This research focuses on the progress and obstacles

CONCLUSION
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in this area, underscoring the importance of holistic and
flexible strategies for managing inventory. By reviewing
previous studies, the article offers a full snapshot of what is
currently known, highlights important areas that need further
study, and recommends future research paths. Implementing
successful inventory control techniques can lead to a
substantial decrease in wastage, boost operational
effectiveness, and ultimately increase total profits.
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