
Accepted Manuscript

An inventory replenishment system with two inventory-based substitutable 
products

Qin-hua Pan, Xiuli He, Konstantina Skouri, Sheng-Chih Chen, Jinn-Tsair Teng

PII: S0925-5273(18)30308-6

DOI: 10.1016/j.ijpe.2018.08.002

Reference: PROECO 7120

To appear in: International Journal of Production Economics

Received Date: 09 February 2018

Accepted Date: 02 August 2018

Please cite this article as: Qin-hua Pan, Xiuli He, Konstantina Skouri, Sheng-Chih Chen, Jinn-Tsair 
Teng, An inventory replenishment system with two inventory-based substitutable products, 

 (2018), doi: 10.1016/j.ijpe.2018.08.002International Journal of Production Economics

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

An inventory replenishment system with two inventory-based substitutable products 

Qin-hua Pan1, Xiuli He2, Konstantina Skouri3, Sheng-Chih Chen,4,5, Jinn-Tsair Teng6,7,*

1Department of Economics and Finance, School of Economics and Management, Tongji University, Shanghai, PRC. 
E-mail: panqh4902@tongji.edu.cn.

2Department of Business Information Systems and Operations Management, Belk College of Business, University of 
North Carolina at Charlotte, Charlotte, NC 28233, USA. E-mail: xhe8@uncc.edu.

3Department of Mathematics, University of Ioannina, Greece. E-mail: kskouri@uoi.gr
4Master’s Program of Digital Content and Technologies, College of Communication, National ChengChi University, 
Taipei 11605, Taiwan, ROC. E-mail: scchen@nccu.edu.tw
5Graduate Institute of Development Studies, National ChengChi University, Taipei 11605, Taiwan, ROC.
6Department of Marketing and Management Sciences, Cotsakos College of Business, The William Paterson 
University of New Jersey, Wayne, New Jersey 07470, USA. E-mail: tengj@wpunj.edu

7Department of Business Administration, Chaoyang University of Technology, Taichung, Taiwan, ROC.

*Corresponding author, E-mail: tengj@wpunj.edu (J.T. Teng)

Abstract. In a supermarket, two mutually substitutable products with the same price are

usually arranged one next to the other such as Coke and Pepsi colas, Campbell and Progresso soups, Breyer 

and Friendly ice creams, etc. It is evident that a large pile of products (e.g., colas, soups, baked goods, fruits, 

vegetables, etc.) displayed in a supermarket often induces customers to buy more because of its visibility, 

variety, and freshness. Hence, high inventory of one product provides consumers various choices, and 

makes this product preferable. In short, the demand for one product is positively influenced by its displayed 

stock level while negatively impacted by the displayed stock level of the other product. With the demand 

being stock-dependent, it may be profitable to maintain high stock level at the end of the replenishment 

cycle. The common inventory assumption of zero-ending inventory is extended to non-negative ending 

inventory. Hence, we first propose an inventory model with two inventory-based substitutable products to 

determine the optimal replenishment time and the ending inventory levels for both products in order to 

maximize the total annual profit. We then demonstrate that the total annual profit is strictly pseudo-concave 

with respect to the decision variables, which reduces the search for the global maximum to a local optimum. 

We also use simple economic interpretations to explain theoretical results. Furthermore, the theoretical 

results reveal that the optimal replenishment time is whenever one of two substitutable products is sold-out. 

Finally, numerical examples and sensitivity analyses are presented to highlight several managerial 

implications.
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