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Abstract

In this study, we investigate a continuous review inventory model to reduce lead time,
yield variability and setup cost simultaneously through capital investments. We assume
that the backorder rate is depending on the length of the lead time through the amount
of shortages. We also assume that lead time demand's distribution is not known but its
first and second moments are known. We apply minimax distribution free procedure to
minimise the expected total annual cost. By using logarithmic investment function we
describe the relationship between the reduction in lead time, yield variability and setup
cost with capital investment. This function was used in many existing models. Our main
aim is to determine the optimal capital investment and ordering policies that minimises
the expected total annual cost. To find out the optimal solution, an algorithm is given.
With the help of this algorithm, optimal capital investment and ordering policies are
wrought out. Numerical examples are given to elucidate the model. Our proposed
model greatly differs from the model existing in the literature (the model by Lin and
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Hou (2005)) viz: (1) In the above model, yield variability and setup cost were reduced
through capital investment. In our model we reduce yield variability setup cost and also
the lead time, which plays a vital role in any business. By reducing lead time we can
improve the service level to the customer so as to increase the competitive edge in
business. (2) In the model (the model by Lin and Hou (2005)), it was assumed that lead
time demand follows normal distribution. But in our model we take the distribution of
lead time demand as distribution free. That is, it can follow any distribution which is
more general. (3) In the above model (the model by Lin and Hou (2005)), shortages are
completely backlogged. But we consider partial backlogging and take the backlogging
rate as 0 = B = 1. If we set backlogging rate B = 1 we get the above model. That is, the
above model is particular case of our model. (4) We also assume that the backorder
rate depends on the length of the lead time through the amount of shortages. If the
lead time is longer then shortage accumulation is higher. The patience of customers will
result in failure in business since some customers may turn to some other supplier.

Hence, the backorder rate will be reduced. This assumption is very realistic.

Keywords:

inventory controllable backorder rate yield randomness reducing lead time and setup cost

Acknowledgements

The authors wish to thank University Grants Commission-Special Assistance
Programme (UGC-SAP), Department of Mathematics, Gandhigram Rural University,
Gandhigram for their support in carrying out this research work and anonymous

referees for their valuable comments and suggestions.

Related Research Data

Considering stochastic lead times in a manufacturing/remanufacturing system with
deterministic demands and returns

Source: International Journal of Production Economics

Single item lot sizing problems


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ijpe.2004.06.027&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2004.01.054&type=Scholix
https://www.tandfonline.com/keyword/inventory
https://www.tandfonline.com/keyword/controllable+backorder+rate
https://www.tandfonline.com/keyword/yield+randomness
https://www.tandfonline.com/keyword/reducing+lead+time+and+setup+cost

Source: European Journal of Operational Research

A joint optimal pricing, rebate value, and lot sizing model

Source: European Journal of Operational Research

Diversification under yield randomness in inventory models

Source: European Journal of Operational Research

A continuous production-inventory problem with regeneration cycles

Source: International Journal of Production Economics

Optimal inventory policies when sales are discretionary

Source: Unknown Repository

An interactive method for inventory control with fuzzy lead-time and dynamic demand
Source: European Journal of Operational Research

THE CLASSIC ECONOMIC PRODUCTION QUANTITY MODEL WITH SETUP COST AS A
FUNCTION OF CAPITAL EXPENDITURE*

Source: Decision Sciences

Optimal production cycles, procurement schedules, and joint investment in an
imperfect production system

Source: European Journal of Operational Research

Yield randomness, cost tradeoffs, and diversification in the EOQ model

Source: Naval Research Logistics (NRL)

Order point/order quantity models with random yield

Source: International Journal of Production Economics

A lot size model with backlog ging when the amount received is uncertain

Source: International Journal of Production Research

An Analytical Determination of Lead Time with Normal Demand

Source: International Journal of Operations & Production Management

Analysis of optimal opportunistic replenishment policies for inventory systems by using
a (s,S) model with a maximum issue quantity restriction

Source: European Journal of Operational Research

Retailer’s optimal pricing and lot-sizing policies for deteriorating items with partial
backlogging

Source: European Journal of Operational Research

Mixture inventory model involving variable lead time and controllable backorder rate
Source: Computers & Industrial Engineering

Optimal Lot Sizing, Process Quality Improvement and Setup Cost Reduction
Source: Operations Research

Turnpike policies for periodic review inventory model with emergency orders
Source: International Journal of Production Economics

A heuristic approach for multiple item and location ordering problem with quantity
discount and capacity constraint

Source: Journal of the Operational Research Society


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2005.02.041&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0377-2217%252893%252990205-2&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ijpe.2004.06.041&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1057%252F9781137024381_10&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2003.07.025&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1540-5915.1987.tb01501.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0377-2217%252896%252900160-9&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252Fnav.3800370301&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0925-5273%252892%252990078-l&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207548208947804&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1108%252Feum0000000001287&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2002.05.001&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2004.05.003&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0360-8352%252801%252900033-x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1287%252Fopre.34.1.137&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ijpe.2004.06.033&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1057%252Fpalgrave.jors.2601811&type=Scholix

Manufacturing setup cost reduction under variable lead times and finite opportunities
for investment

Source: International Journal of Production Economics

Optimal design of unreliable production-inventory systems with variable production
rate

Source: European Journal of Operational Research

Joint pricing and inventory policies for make-to-stock products with deterministic price-
sensitive demand

Source: International Journal of Production Economics

Periodic Review Production Models with Variable Capacity, Random Yield, and
Uncertain Demand

Source: Management Science

Investing in Reduced Setups in the EOQ Model

Source: Management Science

Lead time and ordering cost reductions in continuous review inventory systems with
partial backorders

Source: Journal of the Operational Research Society

Effect of Lead Time on Inventory: A Static Analysis

Source: Operational Research Quarterly (1970-1977)

An inventory system with investment to reduce yield variability and set-up cost
Source: Journal of the Operational Research Society

Inventory model involving lead time and setup cost as decision variables

Source: Journal of Statistics and Management Systems

Lot Sizing with Random Yields: A Review

Source: Operations Research

The Distribution Free Newsboy Problem: Review and Extensions

Source: Journal of the Operational Research Society

Establishing The Order Quantity When The Amount Received Is Uncertain

Source: INFOR Information Systems and Operational Research

Stock Control When the Lead Time Cannot be Considered Constant

Source: Journal of the Operational Research Society

Integrated inventory models with controllable lead time and backorder discount
considerations

Source: International Journal of Production Economics

Inventory Models Involving Lead Time as a Decision Variable

Source: Journal of the Operational Research Society

Concepts, Theory, and Techniques THE LOT-SIZE REORDER-POINT MODEL WITH
UPSTREAM-DOWNSTREAM UNCERTAINTY*

Source: Decision Sciences


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0925-5273%252897%252900010-8&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2003.10.015&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ijpe.2004.06.054&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1287%252Fmnsc.42.1.130&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1287%252Fmnsc.31.8.998&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1057%252Fpalgrave.jors.2600840&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F3008461&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1057%252Fpalgrave.jors.2601793&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F09720510.2004.10701110&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1287%252Fopre.43.2.311&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2583894&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F03155986.1976.11731624&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1057%252Fjors.1979.71&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ijpe.2004.06.035&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1038%252Fsj%252Fjors%252F0450510&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1540-5915.1986.tb00227.x&type=Scholix

Linking provided by Schole

Related research @

People also read Recommended articles Cited by
11

Open access

Information for

Authors

R&D professionals
Editors

Librarians

Societies

Opportunities

Reprints and e-prints
Advertising solutions
Accelerated publication

Corporate access solutions

Keep up to date

Register to receive personalised research and resources
by email

QSignmeup
O"M
i o ¥¢|

Overview

Open journals
Open Select

Dove Medical Press

F1000Research

Help and information

Help and contact
Newsroom
All journals

Books

Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions eTaylor&Frands Group

Accessibility

Registered in England & Wales No. 01072954
5 Howick Place | London | SW1P 1WG

an informa business



https://scholexplorer.openaire.eu/
https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

