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Abstract

This study develops an integrated inventory system involving defective items and

quantity discount for optimal pricing and ordering strategies. The model analysed in

this study is one in which the buyer orders a quantity, the vendor produces more than

buyer's order quantity in order to reduce set-up cost, and then he/she offers an all-units

quantity discount to the buyer. Our objective is to determine the optimal order quantity,

retail price, mark-up rate, and the number of shipments per production run from the

vendor to the buyer, so that the entire supply chain joint total profit incurred has a

maximum value. Furthermore, an algorithm of finding the optimal solution is

developed. Numerical examples are provided to illustrate the theoretical results.

Keywords:

integrated inventory system quantity discount mark-up rate defective items



 

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/engineering-and-technology
https://www.tandfonline.com/tsys20
https://www.tandfonline.com/loi/tsys20
https://www.tandfonline.com/toc/tsys20/45/12
https://www.tandfonline.com/toc/tsys20/45/12
https://www.tandfonline.com/journals/tsys20
https://www.tandfonline.com/author/Lin%2C+Hsien-Jen
https://www.tandfonline.com/author/Lin%2C+Yu-Jen
https://doi.org/10.1080/00207721.2013.773468
https://www.tandfonline.com/action/clickThrough?id=5943&url=%2Fr%2Fsubjectsample-mathstats&loc=%2Fdoi%2Fabs%2F10.1080%2F00207721.2013.773468&pubId=47004919&placeholderId=1074&productId=1843
https://www.tandfonline.com/doi/full/10.1080/00207721.2013.773468?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/00207721.2013.773468?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/00207721.2013.773468?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/00207721.2013.773468?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/00207721.2013.773468?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/00207721.2013.773468?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/00207721.2013.773468
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F00207721.2013.773468&title=Supply%20chain%20coordination%20with%20defective%20items%20and%20quantity%20discount%3A%20International%20Journal%20of%20Systems%20Science%3A%20Vol%2045%2C%20No%2012
https://www.tandfonline.com/keyword/integrated+inventory+system
https://www.tandfonline.com/keyword/quantity+discount
https://www.tandfonline.com/keyword/mark-up+rate
https://www.tandfonline.com/keyword/defective+items
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1


Acknowledgements

The authors are grateful to the editor (Peter Fleming), the associate editor, and the

anonymous referees for their valuable comments and suggestions.

Additional information

Notes on contributors

Hsien-Jen Lin

Hsien-Jen Lin is Associate Professor of Applied Mathematics at Aletheia

University in Taiwan. He received his MS in Applied Mathematics from

Michigan State University, USA, and his PhD in Mathematics from National

Central University in Taiwan. His current research interests are in the field

of production/inventory control, mathematical finance, stochastic model,

probability, and statistics. His research has appeared in journals such as

Applied Mathematical Modelling, Mathematical Problems in Engineering,

Stochastic Analysis and Applications, Statistics & Probability Letters, Journal

of the Korean Statistical Society (An Official Journal of the Korean Statistical

Society), Journal of the Chinese Statistical Association, International Journal

of Systems Science, International Journal of Information and Management

Sciences, Yugoslav Journal of Operations Research, Far East Journal of

Mathematical Sciences, International journal of pure and applied

mathematics. He is Managing Editor for Tamsui Oxford Journal of

Information and Mathematical Sciences.

Display full size



Related Research Data

An optimization approach for supply chain management models with quantity discount

policy

Source: European Journal of Operational Research

Modeling quantity discounts under general price-sensitive demand functions: Optimal

policies and relationships

Source: European Journal of Operational Research

Economic Production Cycles with Imperfect Production Processes

Source: IIE Transactions

Effective investment to reduce lost-sales rate in a periodic review inventory model

Source: OR Spectrum

Discount pricing decisions in distribution channels with price-sensitive demand

Yu-Jen Lin

Yu-Jen Lin is a Professor in the Department of Industrial Engineering and

Management at St. John's University in Taiwan. He earned his BS in

Mathematics, MS in Mathematics, and PhD in Management Sciences from

Tamkang University. His research interests are in the field of

Production/Inventory Control. He has publications in Journal of the

International Journal of Production Economics, Computers and Industrial

Engineering, Applied Mathematics and Computation, TOP An Official Journal

of the Spanish Society of Statistics and Operations Research, International

Journal of Systems Science, 4OR - A Quarterly Journal of Operations

Research, OR Spectrum, International Journal of Information and

Management Sciences, Journal of the Chinese Institute of Industrial

Engineers, Yugoslav Journal of Operations Research, Journal of Statistics &

Management Systems.

Display full size

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2006.01.034&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0377-2217%252894%252900104-k&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F07408178608975329&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00291-007-0081-8&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0377-2217%252802%252900469-1&type=Scholix


Source: European Journal of Operational Research

Channel coordination and volume discounts with price-sensitive demand

Source: International Journal of Production Economics

Integrated vendor–buyer cooperative models with stochastic demand in controllable

Related research 

Recommended articles Cited by 

11

Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

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

Accessibility

Registered in England & Wales No. 01072954 

5 Howick Place | London | SW1P 1WG

Taylor and

Francis Group

People also read

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ijpe.2006.02.005&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ijpe.2003.10.016&type=Scholix
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/

