
 

Accepted Manuscript

Optimal production and distribution policies for a two-stage supply
chain with imperfect items and price- and advertisement-sensitive
demand: A note

Mona Ahmadi Rad , Farid Khoshalhan , Christoph H. Glock

PII: S0307-904X(16)30598-4
DOI: 10.1016/j.apm.2016.11.003
Reference: APM 11429

To appear in: Applied Mathematical Modelling

Received date: 13 October 2014
Revised date: 17 October 2016
Accepted date: 8 November 2016

Please cite this article as: Mona Ahmadi Rad , Farid Khoshalhan , Christoph H. Glock , Opti-
mal production and distribution policies for a two-stage supply chain with imperfect items and
price- and advertisement-sensitive demand: A note, Applied Mathematical Modelling (2016), doi:
10.1016/j.apm.2016.11.003

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.

http://dx.doi.org/10.1016/j.apm.2016.11.003
http://dx.doi.org/10.1016/j.apm.2016.11.003


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

1 
 

Optimal production and distribution policies for a two-stage supply chain with 

imperfect items and price- and advertisement-sensitive demand: A note 

 

 

Mona Ahmadi Rad
a1

, Farid Khoshalhan
b
, Christoph H. Glock

c
 

 

 
a 
Dept. of Industrial Engineering, North Tehran Branch, Islamic Azad University 

Dept. of Industrial Engineering, North Tehran Branch, Islamic Azad University, Chaman-ara Ave., 

Babaie highway, Tehran, Iran 

E-Mail address: m_rad@iau-tnb.ac.ir 

 

 
b 
Dept. of Industrial Engineering, K.N.Toosi University of Technology 

E-Mail address: khoshalhan@kntu.ac.ir 

 

 
c 
Institute of Production and Supply Chain Management, Technische Universität Darmstadt, 

Hochschulstr. 1, 64289 Darmstadt, Germany. 

E-Mail address: glock@pscm.tu-darmstadt.de 

 

 

Abstract 

This paper develops inventory models of a vendor-buyer supply chain with imperfect products and 

shortages based on Rad et al. [M.A. Rad, F. Khoshalhan, C. H. Glock, Optimizing inventory and sales 

decisions in a two-stage supply chain with imperfect production and backorders. Comput. Ind. Eng. 

74 (2014) 219-227] and assumes that both the selling price and advertisements influence the market 

demand. For this reason, the buyer mandates an advertising company for promoting the product. The 

objective of the paper is to determine pricing, advertising, lot-sizing, backordering, and shipment 

policies under independent and joint optimization. Numerical examples and a sensitivity analysis 

illustrate the proposed models. The results indicate that coordination becomes more and more 

advantageous for the supply chain as the sensitivity of demand to price or advertisements increases. 

Furthermore, as the uncertainty in item quality increases, the buyer reduces the demand to better 

match demand and supply. 
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