
Author’s Accepted Manuscript

Measure of bullwhip effect in supply chains with
first-order bivariate vector autoregression time-
series demand model

Kittiwat Sirikasemsuk, Huynh Trung Luong

PII: S0305-0548(16)30200-3
DOI: http://dx.doi.org/10.1016/j.cor.2016.08.005
Reference: CAOR4060

To appear in: Computers and Operation Research

Received date: 29 July 2015
Revised date: 6 August 2016
Accepted date: 9 August 2016

Cite this article as: Kittiwat Sirikasemsuk and Huynh Trung Luong, Measure of
bullwhip effect in supply chains with first-order bivariate vector autoregression
time-series demand model, Computers and Operation Research,
http://dx.doi.org/10.1016/j.cor.2016.08.005

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/caor

http://www.elsevier.com/locate/caor
http://dx.doi.org/10.1016/j.cor.2016.08.005
http://dx.doi.org/10.1016/j.cor.2016.08.005


 

 

1 

Measure of bullwhip effect in supply chains with first-order bivariate 

vector autoregression time-series demand model 

 

Kittiwat Sirikasemsuk
a*

, Huynh Trung Luong
b
 

 
a
Department of Industrial Engineering, Faculty of Engineering, King Mongkut’s 

Institute of Technology Ladkrabang. 

 
b
Industrial Systems Engineering Program, School of Engineering and Technology, 

Asian Institute of Technology, P.O. Box 4, Klong Luang, Pathumthani 12120,Thailand, 

Tel.: +66 25245683;Fax: +6625245697.  

 

kittiwat.sirikasemsuk@gmail.com 

luong@ait.ac.th 

 
*
Corresponding author: 1, Chalongkrung Rd., Ladkrabang, Bangkok 10520, Thailand, 

Tel.: +66 87751912; fax: +6623298340 

 

Abstract 

With supply chains becoming increasingly global, the issue of bullwhip effect, a 

phenomenon attributable to demand fluctuation in the upstream section of the supply 

chains, has received greater attention from many researchers. However, most existing 

research studies on quantifying the bullwhip effect were conducted under the first-order 

autoregressive [AR(1)] incoming demand process or its variants as the fundamental 

demand process, thereby failing to account for the retailer demand dependency. This 

research work thus examined the bullwhip effect for the first-order bivariate vector 

autoregression [VAR(1)] demand process in a two-stage supply chain consisting of one 

supplier and two retailers. The impacts of the correlation parameters of the demand 

process, the correlation coefficient between the two error terms, and the variances of the 

error terms on the bullwhip effect were investigated.  As such, the measure of the 

bullwhip effect was established using an analytical approach in which the minimum 

mean square error (MMSE) forecasting method and the base stock policy were applied 

to all members of the supply chain. Numerical experiments were then conducted to 

illustrate the behavior of the bullwhip effect with respect to various parameters of the 

demand processes to see in which situations the bullwhip effect would be absent. In 

addition, an evaluation of the inventory variance ratio was analyzed. 
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1. Introduction 

Supply chain management takes into consideration all tasks that could impact costs and 

customer requirements so as to maximize the overall value [1]. Besides, the 

management of supply chain becomes increasingly challenging as a result of fluctuating 

demand and complex interactions among various organizations in the supply chain [2]. 
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