


I 

1100076410 

LP 16 FST 2 2009 

111111111111111111�1111111 11�111�11�111111�1�1111 
1100076410 

Perpusta
.k
aan Sultanah Nur Zahirah (UMT)Un1vers1t1 Malaysia Terengganu

A cooperative and non-cooperative game theory approach in 
manufacturer-retailer supply chain/ Moorali Rau Balakrisnan. 

· P-i:RP!JSTAKAAN SULTANAH ffURZ{t.HIRA!t
��tATSFA�Mfil!Dlm}

21t!30 KUM.A TERENGGAN!f , 

llOOO?G� 10 

,. 

HAKMlUK 

riERPllSTAK �N SULTM:AH H 1JR ZAHIRAH UliT 
1·-·------ --· __ ....., 

.. 



Perpustakaan Sultanah Nur Zahirah (UM I J 
Universiti Malaysia Terengganu 

A COOPERATIVE AND NON-COOPERATIVE GAME THEORY APPROACH IN 

MANUFACTURER-RETAILER SUPPLY CHAIN 

By 
Moorali Rau AIL Balakrisnan 

A final year project submitted in partial fulfillment 

of the requirements for the award of the degree of 
Bachelor of Science (Financial Mathematics) 

DEPARTMENT OF MATHEMATICS 

FACULTY OF SCIENCE AND TECHNOLOGY 

UNIVERSITY MALAYSIA TERENGGANU 
2009 

1100076410 



JABATAN MATEMATIK 

UNIVEMITI MALAYSIA TERCNGClANU 

FAKULTI SAINS DAN TEKNOLOGI 

UNIVERSITI MALAYSIA TERENGGANU 

PENGAKUAN DAN PENGESAHAN LAPORAN MAT 4499 B 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk A 

COOPERATIVE AND NON-COOPERATIVE GAME THEORY APPROACH 

IN MANUFACTURER-RETAILER SUPPLY CHAIN No. Matriks: UK 13807

telah diperiksa dan semua pembetulan yang disarankan telah dilakukan. Laporan ini 

dikemukakan kepada Jabatan Matematik sebagai memenuhi sebahagian daripada 

keperluan memperolehi ljazah Sarjana Muda Sains Matematik Kewangan, Fakulti 

Sains dan Teknologi, UMT. 

Disahkan oleh: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Penyelia Utama 

Nama: OR. SABRI BIN AHMAD 
Pensyarah 

Cop Rasmi: 
Jabatan Matematlk 

Fakultl Saint den Teknologf 
Univeraitl Malayala Terengganu 

................................. ?1030 Kuala Terengganu 

Ketua J abatan Matematik 

Nama: OR. HJ. MUSTAFA BIN MAMAT 

Ketua 
. Jabatan Mater'• •;1r

Cop Rasm1: Falcul\i Sains dar ·' ;i 

Universili Malnysi. : ' •··11
............................. 2.1030 Ku ... tn 1.·:.

Tarikh: >o) '-f f ')-<11)1 

11 



DECLARATION 

I hereby declare that this final year project entitled A Cooperative and Non­
cooperative Game Theory Approach in Manufacturer-retailer Supply Chain is the 
result of my own research except as cited in the references. 

Signature 

Name 

Matrix No 

Date 

. �k,,., 

. . . . . . . . . . . . . . . .  ·.-,. . . . . . . . . . . . . . . . . . . . . . . . .  . 

: MOORALI RAU AIL BALAKRISNAN 

: UK 13807 

. '30 I 04 / Jo0'1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

lll 



ACKNOWLEDGEMENT 

At the end of my thesis I would like to thank all those people who made this thesis 

possible and an enjoyable experience for me. 

First of all, I would like express my heartfelt gratefulness to my supervisor, Dr. Sabri 
Bin Ahmad for his comprehensive and patienf guidance, priceless advice and 
consistent support all the way through my study in University Malaysia Terengganu, 

especially throughout the entire research period. I have learned a lot from his intellect 
and hard work. I also want to thank to all Mathematics lecturers who also help me 

throughout this study. 

I am grateful to my friends especially to my very close-grained friends in hostel for 

their encouragement and be of assistance. They have motivated and helped me in all 
possible ways that they may perhaps. I appreciate all of them for their courage and for 
making my university life very colorful and carrying great weight. 

Finally, I would like to acknowledge encouragement of my parents and siblings all the 
way through my graduate studies. Thanks for their moral and financial support as well 
as comprehensive guidance. As well as to each and every single person who are 
involved in this research direct or indirectly. 

Above all, I would like to express my thanks and gratitude to GOD, the Most 
Beneficent, the Most Merciful whom granted me capability and enthusiastic complete 
the thesis. I thank Him for His kindness and love. 

IV 



Perpusta
.
kaan

. 
Sultanah Nur Zahirah (UMT) 

Unrversr!J Malaysia Terengganu 

A COOPERATIVE AND NON-COOPERATIVE GAME THEORY 

APPROACH IN MANUFACTURER-RETAILER SUPPLY CHAIN 

ABSTRACT 

In this paper, numerous manufacturer-retailer supply chain models are anticipated 

which incorporate equally cost factors as well as elements of competition and 

cooperation between manufacturer and retailer. We assume that unit marketing 

expenditure and unit price charged by the retailer manipulate the demand of the 

product being sold. The dealings between manufacturer and retailer will be modeled 
by non-cooperative and cooperative games, correspondingly. The non-cooperative 

game is based on the Stackelberg strategy solution perception, where we reflect on 
separately the case when the manufacturer is the principal (Manufacturer-Stackelberg) 

and as well when the retailer is the principal (Retailer -Stackelberg). Pareto efficient 
solutions will be provided for the cooperative game model. 
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PENGAPLIKASIAN TEORJ PERMAINAN BEKERJASAMA DAN TIDAK 

BEKERJASAMA DALAM RANTAI BEKALAN PENGELUAR-PERUNCIT 

ABSTRAK 

Dalam kertas ini, beberapa model rantai bekalan pengeluar-peruncit dicadangkan di 
mana kedua-dua faktor kos serta unsur-unsur bagi persaingan dan kerjasama antara 
pengeluar dan peruncit akan dipertimbangkan. Kita menganggap bahawa perbelanjaan 

pemasaran unit dan harga unit yang dikenakan oleh peruncit mempengaruhi 

permintaan produk yang dijual. Hubungan antara pengeluar dan peruncit akan 
dimodelkan menggunakan teori permainan tidak bekerjasama dan permainan 
kerjasama. Teori permainan tidak bekerjasama adalah diasaskan oleh konsep 
penyelesaian strategi Stackelberg, di mana kita menimbangkan kes persaingan apabila 
pengeluar adalah pokok (Stackelberg-Pengeluar) dan juga apabila peruncit adalah 
pokok (Stackelberg-Peruncit). Rumusan Pareto cekap akan disediakan untuk model 
permainan bekerjasama. 
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