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An Initial Study on the Intensifying Enterprises Information Management 

Luming Yang, Hongli Hu, Cuiping Zhu, Zhuqing Yang 

Western Region in China 

Ý 13:30-15:35      The  Analysis   of  the  Difficult  Point  on   Developing  E-Commerce  of  the 

Session M3-R3: E-readiness and Regional E-business Strategy (I) 

Hsiaotien Pao, Tenpao Lee 

Forecasting the Consumption for Electricity in Taiwan 

Alemayehu Molla 

Businesses 

Exploring  the   Reality   of  E-Commerce   Benefits  among   South   African 

Ying Chen, Alex Wong 

E-Business: Factors of EAI Adoption in an Australian Electricity Company 
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Baolin Wu, Li Li, Yun Yang  

E-business Value Process Modelling 

Tapati Bandopadhyay, Pradeep Kumar, Tapas Mahapatra 

E-Business Portals 

A  Process Model  For  Assessing  the  Distribution Options  For  Horizontal 

Alexander Hampel, Edward W.N. Bernroider 

E-Business Environment 

Ý 15:55-18:00      A  Component-based  Framework for  Distributed  Business  Simulations  in 

Session M4-R4: E-business Model (I) 

Jun Yong Xiang, Jae Kyeong Kim, Hyouk O 
Research 

A Comparative Analysis of International and Chinese Electronic Commerce 

Alan Chonghua Guo 

E-Alliances: Search and Match for Small Business Partnership 

Tomaso Forzi, Ediz Kiratli, Stefan Bleck 

Perspectives-Results of an Explorative Survey 

Electronic Business in Germany: Current  Challenges and Future 

Kanliang Wang, Qing Liu 

Ý 15:55-18:00      Digital Divide: Adoption of Internet in China  

Session M4-R3: E-readiness and Regional E-business Strategy (II) 

Kyunghee Chae, Heeseok Song, Juchoel Choi 

On-line Game Providers 
A Defection Detection Procedure Using  SOM and Markov Chain: A case of 

Cane Wingki Leung, Stephen Chifai Chan, Korris Fulai Chung 

Towards Collaborative Travel Recommender Systems 

JaeKyeong Kim, YoonHo Cho, SeungTae Kim 
MOBICORS-Movie: A MOBIle COntents Recommender System for Movie 

MeeYeon Kang, YoonHo Cho, JaeKyeong Kim 

Multi media Contents in M-commerce 

An Extended Collaborative Filtering-based Recommendation Procedure for 

Hyea kyeong Kim, Jae Kyeong Kim 

Architecture 

A   User-oriented Contents Recommendation System in Peer-to-Peer 

Do Hyun Ahn, Hee Ae Lee 

Using Collaborative Filtering 

Ý 15:55-18:00      A  Personalized   Recommender  System   Based  on   Explanation  Facilities 

Session M4-R2: Recommendation System in E-business 

Lee, Byung Ho Jeong 
Jun Su Lee,  Jae Byung Rhu, Ki  Seong Kim, Myung  Hyun Oh, Jong Yeong 

Design of an E-SCM System for an Auto-parts Companies 

Chattrakul Sombatteera, Aditya Ghose, Peter Hyland 

Collaboration 

A Framework to Support Coalition Formation in Supply Chain 

Hokey Min, Wenbin Yu 

in Suppply Chain Management
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Comparing Sales Strategies Using the Markov Chain Relationship Model 

ChangShou Deng, Pie Zheng, Yanling Yang, Bingyan Zhao 

Ý 08:30-10:10      Markov Chain -Based Clustering Analysis of Customers and WebPages 

Session T1-R4: E-business Model (II) 

Adrian Collins  

Maximising Technology Efficiencies for SMEs Using Computer Intelligence 

Theekshana Suraweera, Paul Cragg, Annette Mills 

Towards a Definition of IT Management Sophistication in Small Firms 

Pham Thi Thanh Hong, Nguyen B. Giang 

Determinants of E-Commerce Adoption in SMEs 

Sehyung Cho, Yongkyun Chung, Seungchul Kim 

Small to Medium Enterprises 

Ý 08:30-10:10      Comparison   of  E-Commerce  Practices   between  Large  Enterprises   and 

Session T1-R3: SME E-business Strategy (I) 

Johanna Tommila, Anne Mari Järvelin, Marko Seppä 

From Idea to Knowledge-Generating New Knowledge on E-Business 

Abdul Rahim Ahmad, Otman Basir, Khaled Hassanein 

Adaptive User Interfaces for Intelligent E-Learning: Issues and Trends 

Candy K. Y. Ho, Ivy Chan 

Effective E-Teaching: The Case of Hong Kong 

Zheng Zhao 

Initiating Such a Learning Project 

Ý 08:30-10:10      What  E-learning Providers  and End Users  Should Do  Respectively before 

Session T1-R2: E-learning and Knowledge Management (I) 

Jashen Chen, Russell K.H. Ching, Eldon Y. Li, Yiling Liao 

Effectiveness and Business Performance 
An   Exploratory   Study   of   the    Effects   of   CRM   Practices   on   CRM 

Javier Cebollada 

Empirical Application to Supermarkets 

A  Comparison  of  Brand  Loyalty  in  Online  and  Physical  Channels:  An 

Daniel Chandran 

A Case Study 

Customers Confidence in E-business: An Evaluation of Australian Practices 

Chulsoo Kim, Youn Tae Kim 

Satisfaction 

Ý 08:30-10:10 Collaboration Strategy of Business-to-Business Enhancing Customer 

Session T1-R1: Customer Relation Management (I) 

TUESDAY, DECEMBER 7, 2004  

Ke Ning, Yuliu Chen, David O'Sullivan 

Rationality Validation of Business Process Model by Simulation Method 
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Session T2-R4: P2P Computing and XML 

Rimantas Gatautis, Panagiotis Damaskopoulos 
Internet role in Lithuania SMEs Internationalization  

Louis Raymond, Francois Bergeron, Sam Blili 

Antecedents of E-Business Assimilation in Manufacturing SMEs 

Edward W.N. Bernroider, Alexander Hampel 
SWOT Analysis: an Empirical Investigation of Small Software Businesses 

E-Business  Adoption  in  Marketing  and  its  Relationship  with  Factors  in 

Jaroslav Jandos 

Practitioner's Approach 

Ý 10:30-12:10      Supporting  Small Businesses'  Penetration of  New International  Markets - 

Session T2-R3: SME E-business Strategy (II) 

Dominique Drillon, Eleni Boursinou 

Business School 
A Qualitative Approach to E-Learning? A Dynamic Situation in Montpellier 

Emmanuel Houze, Regis Meissonier 

School 

E-Learning Performance  and Students' Results  Case of  a French Business 

Jun Xu, Mohammed Quadddus 

A Managers' Guide to KMS Adoption and Diffusion 

Tomaso Forzi, Meikel Peters, Stefan Bleck 

Management within Inter- organizational Networks 

Ý 10:30-12:10      A  Methodology   to  Support  the  Design   and  Deployment  of   Knowledge 

Session T2-R2: E-learning and Knowledge Management (II) 

Frederick L. Capossela 

Imperatives 
Successful Customer Relationship Management: Antecedents and 

Hui Tak K ee, David Wan 

Issues 

Internet Shopping Behavior among Singaporeans:  Gender and Educational 

Chichang Chang 

Diseases 

A  Web-Based  Decision  Support  Systems  for  The  Chronic  Deteriorating 

Lun Hou, Xiaowo Tang 

Ý 10:30-12:10      Analysis of Costs, Benefits and ROI of CRM Implementation 

Session T2-R1: Customer Relation Management (II) 

Ý 10:10-10:30      Coffee Break 

Pradeep Kumar, Tapas Mahapatra 

An E-Logistics Model for Effective Collaborative Commerce 

Jiri Vorisek  

Model 

Business  Drivers  for  Application   Servicing  and  a  Software-as-a-Service 

Bocheng Chen, W.H. Ip, Peng Sheng, H.L. Yu 
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Ý 13:30-15:35      Security Measures in Mobile Commerce: Problems and Solutions 

Session T3-R3: Mobile Commerce (I) 

Hwanyann Su, Yichen Lin, Chiuhua Lai 

Increasing Competitive Advantages 

Corporate Mission  and Vision  and Customer Knowledge  Management for 

Chentung Chen, Weishen Tai 
System 

A User Preference  Classification Method  in Information  Recommendation 

Leif Jarle Gressgård, Gunnar E. Christensen 

Media Properties Influence Innovative Thinking Processes? 

Computer-Mediated  Communication and  Innovation: Do  Communication 

Jungchi Pai 

Empirical Study in Taiwan  

Effectiveness   of   Information   Systems   Strategic   Planning   (ISSP):   An 

The Relationship between Knowledge Sharing Behavior and the 

Masoud Karami Zarandi, Ehsan Ghaffari Cherati 
Competition Age 

Knowledge   Management,    As   the   Key    Factor   of    Survival   in   New 

Jerome Yen, Percy Yuen, Belinna Bai 

Ý 13:30-15:35      Electronic Disclosure and Financial Knowledge Management 

Session T3-R2: E-learning and Knowledge Management (III) 

Chia Yao Lee, Brian Corbitt 

Effective and Strategic Use of Electronic Reverse Auctions 

Hector Mingta Tsai, Yichen Li 

Conjoint Analysis 

Consumers'Trade-Offs of Online  Auctions Alternatives - An Application  of 

James K. Ho 

A Global Comparative Study of Online Auction Markets 

J. Chen, He Huang 

Bidding Strategies Analysis for Procurement Combinatorial Auctions 

J. Chen, Yunhui Liu, Xiping Song 

under Group-Buying Online Auction 

Ý 13:30-15:35      A Study  of Single-vendor and  Multiple-retailers Pricing-Ordering Strategy 

Session T3-R1: Online Auction: Strategy and Practice 

Ý 12:10-13:05 Lunch 

David W. Coleman, Todd W. Mummert 

Systems 

Extreme Availability:Determining the  Li mits of Availability in  Commercial  

Fangju Wang, Hui Shen 

A High Performance XML Querying Architecture  

Xuan Zhou, Jian Zhou, Qing Li, Yuliu Chen, Lars Ludwig 

System 

An  Architecture   of   FoaF-based  Peer   2  Peer   Knowledge  Management 

Shan Zhang, Zheng Qin 

Ý 10:30-12:10      Distributed Load Balancing in Peer-to-Peer Computing 
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Session T4-R2: Case Study: Online Business Activities 

Suk Cha, Jin Hyun Son 

Moonyoung Jung, Hak Soo Kim,  Myung Hyun Jo, Kyung Hyun Tak,  Hyun 

Processes 

Mapping   from   BPMN-Formed  Business   Processes   to   XPDL  Business 

LingLang Tang, ChiaChi Shih, ChengChuang Hon 
Performance 

The   Impact   of   IT  Capability   and   E-business   on   the   Supply  Chain 

Chengxuan Cao, James Soo Keng Ang, HengQing Ye 

E-Booking Control Problem in Sea Cargo Logistics 

Xiaohua Lu, Yinsheng Li, Ying Huang 

On-demand Business Process Integration Based on Intelligent Web services 

Linlang Tang, Yubin Chiu, Hungsheng Lin 

Notebook 

Ý 15:55-18:00      A  Study on  Design  Process  Integration  Between Marketing  and  R&D  of 

Session T4-R1: Business Process Innovation 

Ý 15:35-15:55      Coffee Break 

Mohini Singh, John Byrne 

Findings 

E-Business  Evaluation  In  Australia:  A  Discussion  Of  Some  Preliminary 

Yan Tao, C. Matt Hinton 

Mainland Chinese Real Estate Industry 
Exploring Sources of  Competitive Advantages in  E-business Application in 

Chenyi Hsu, Yunghsin Wang 

Introducing B2C E-commerce 

A  Study of  Influencing  Traditional  Tra vel  Agencies'  Decision  Making to 

Gilles Pache, Dominique Bonet 

E-tailersïThree Paradoxes and a Research Agenda 

Logistical  Performance  as  a  Key  Factor  of  Success  for  European  Food 

Yongmei Liu, Zhenjun Zhao, Yanlong Zhang, Hongjian Lu 

Marketing Value 

Ý 13:30-15:35      A   Model  of   Customer   Lifetime   Value  Consider   with   Word-of-mouth 

Session T3-R4: E-business Model (III) 

Chengyuan Ku, Yenfang Ho, Yiwen Chang 
Module in Cellular Phone 

The Implementation of Signing  E-Document by Using the Wireless Identity 

Kuenliang Sue, Wanpu Hsieh 

Mobile Payment System with Privacy Protection 

Peter Dornbusch, Florian Fuchs, Martin Huber 

Location Enabling Service 

Simulating Collaborative Mobile Services - An Approach to Evaluate a New 

Sangjun Kim, Euiho Suh, Keedong Yoo 

Commerce 

Ubiquitous  Computing Based  Mobile  Commerce: Toward  the  Ubiquitous 

Sanwar Ali, Waleed Farag, Mohammad A. Rob 
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Session W1-R1: Data Mining and Data Warehouse 

WEDNESDAY, DECEMBER 8, 2004  

Nabyla Daidj, Olivier Epinette, Pierre Vialle 
Demand 

Positioning of Firms  on an E-business  Value Chain : The  Case of Video on 

Bin Qiu, Shaoqin Sun, Cunyan Fan, Shujen Chen 

Development 

Current  State  of  China's Online  Gaming  Industry  and  the  Obstacles  in 

Hannu Laesvuori, Paavo Kotinurmi 

Development 

Towards   Integrated    Document   Management    in   Networked    Product 

Yingrong Lu, Yinsheng Yang, Feng Lu, Xu Sun 

Logistics 

Ý 15:55-18:00      Study  on Distribution Patterns  of E-Business  Based Agricultural  Products 

Session T4-R4: E-business Model (IV) 

Nasrin Rahmati 

Commerce 

An Overview of  the Impact of National  Culture on the Adoption  of Mobile 

Vaida Kadyte 

Mobile Collaborative System 

Managing  Critical   Incidents  in   the  Fine-Paper   Supply  Chain  through 

Chihab BenMoussa 

Support Systems 

Supporting  Salespersons  CRM   Efforts  through  Location   Based  Mobile 

H. Chen, L-F Pau 
China 

a Mirror  of the Future,  and Relevance  for Mobile Service  Development in 

Individual Telecommunications Tariffs in Chinese  Communities: History as 

Xiaowen Fang, Susy Chan, Jacek Brzezinski, Shuang Xu, Jean Lam 

Ý 15:55-18:00      User-Centered Guidelines for Design of Mobile Applications 

Session T4-R3: Mobile Commerce (II) 

Jussi Okkonen, Pasi Virtanen 

Conceptualising Forms of Information Capitalism by Two Cases 
Economies  of  Information  Consumer Commodities  -  An  Introduction  to  

Goh Hong Wee, Goh Peck Chen 

in Malaysia 

Towards a  Knowledge Based Society:    A Case  Study on Entrepreneurship 

Gaojia Jin, Takasi Nemoto 

A Study of Internet Book Sale 

Yan Zhu, J. Chen 

Enterprises 

Strategy and Risk  Analysis of the ERP Projects in  Three Chinese Cigarette 

Zhiyuan Ge, Yong Shao 

Ý 15:50-17:55      Analysis of Price Dispersion in E-Market: A Case Study 
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Ý 10:10-10:30      Coffee Break 

Qinyu Liao, Xin Luo, Kirk Arnett  

Classes: An Empirical Investigation 
Learning  from Management  Information  Systems and  Computer  Science 

Student  Recognition  and  Awareness   of  Information  Security  in  Course 

Liaquat Hossain, Rolf T.Wigand 

Trust for E -Business Management 

Nena Lim 

Them? 

Internet Security and Digital  Certificates: How Much Do You  Know About 

Allan Lam, Pradeep K. Ray 

Ý 08:30-10:10      Security Alert Management in E-Business Networks 

Session W1-R4: Security in E-business 

Damien Bright, Gerald Quirchmayr, Roger Tagg 

Model for Evolutionary Shared Workflows 
Supporting  Collaborative  Communication  in  a  Multi-layer  Meta-process 

Jiawei Lee, Jungsing Jwo 

Apply MDA to E -Business: MDA Based Workflow Solution as an Example 

Yongsun Choi 
A Two Phase Verification Algorithm for Cyclic Workflow Graphs  

Xuejun Xu, Li Luo, Xuelan Hua, Jianhui Huang 

of the Network Economy 

Ý 08:30-10:10      Manufacturing Enterprises Value Chain Model  Analysis within the Context 

Session W1-R3: Workflow Management 

Zheng Tang 

Jurisdiction and Consumer Contract in E-Business 

Sylvia Mercado Kierkegaard 

Regulating Copyrights in Cyberspace 

Peipei Wang, Pengzhu Zhang, Fangfang Xu 

Research on Policies to Support Telecommuting in China 

Yongjun Jin  

Chinese Law? 

Ý 08:30-10:10      Are   E-bank   Related  Business   Methods   Patent   Subject  Matter   under 

Session W1-R2: E-business Policy and Cyber Law 

Mengjung Shih, Duenren Liu, Churnjung Liau, Chinhai Lai  

Support 

Mining  the  Change  of   Events  in  Environmental  Scanning  for  Decision 

Leeing Tong, Hsingyin Lee, Chifeng Huang, Changke Lin, Chienhui Yang 

Technique 

Constructing   Control   Process  for   Wafer   Defects   Using  Data   Mining 

Xudong Chen 

E-Business Data Warehouse Design and Implementation 

Paul Alpar  

Ý 08:30-10:10      What Data Is Necessary To Data Mine For Knowledge? 



 

xii 
 

11 

Haytham Siala Feroz Siddiqui 

Electronic Commerce 

The  Impact of  a  'Theological'  Web  Interface on  Trust  in  the Context  of 

Dahui Li, Zhangxi Lin  

Consumer-to-consumer Transactions 

Negative Reputation Rate as the Signal of Risk in Online 

Herbjorn Nysveen, Per E. Pedersen 

Ý 10:30-12:10      Willingness to Pay for Digital Services: Challenges for Future Research 

Session W2-R4: Reputation Management 

Wanli Chen 

Stock Markets 

Neutral and Negative Investment Opportunity  Ranges with Risk Control in 

An  Investment  Decision  Support System  (IDSS)  for  Identifying  Positive, 

Anping Chen, Weili Lin, Yenchu Chen 

System, Neural Network and Linear Programming 
An Intelligent  Model for Stock Investment  with Buffett Strategy,  Classifier 

Xue Wang, Guoqing Chen 

Large Databases 

Discovering  Fuzzy  Functional   Dependencies  as  Semantic  Knowledge   in 

Wenqi Jiang, Zhongsheng Hua 

and Application in Supply Chain Partner Selection 

Ý 10:30-12:10      A  Multi -attribute Group  Decision Approach  Based  on Rough  Set  Theory 

Session W2-R3: Decision Support Methods 

Li Li, Baolin Wu, Yun Yang  

Refinement for Ontology Evolution in Virtual Enterprises 

Hua Zhou, Min Liu, Cheng Wu 

A VOC Based Approach to Support Virtual Organizations 

Min Huang, Fei Xu, Xing wei Wang, W.H. Ip, K.L. Yung 

A Risk Identification Method of Virtual Enterprise  

Mélissa Saadoun 

Ý 10:30-12:10      Virtual Manufacturing and Virtual Spaces 

Session W2-R2: Virtual Organizati on 

Alexander Osterwalder, Yves Pigneur 
Investigating the Use of the Business Model Concept through Interviews 

Jiunn Chieh Lee 

Management, Organizational Learning and Information Technology 

Towards   a    Framework   of    Enterprise   Integration:    Linking   Quality 

Ray Tsaih, Wanying Lin, Miaoju Hung, Yaling Cheng 

The Business Process Investigation in the Perspective of Customer Value 

Ding Zhang, Jingwen An, Zhongqing Cheng 

Ý 10:30-12:10      E-business Management System Based on Coordinated Center for Dealer 

Session W2-R1: E-business Management Systems
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Natalia Em, Euiho Suh, Keedong Yoo 

Using Factor Analysis 

Extracting  Requirements for  Ubiquitous Computing  Technology-based  IS 

Nir Kshetri  

Experiences of 3G Mobile Communications 

Technology  Attribute-Diffusion Pattern  Nexus:    Evidence from  the  Early 

Wenqing Wang, France Cheong 

Using System Dynamics to Model Mobile Commerce Diffusion 

Chianhsueng Chao 

M-Business Practices 

Ý 13:30-15:35      The  Quest for Mobility:  Designing Enterprise  Application Framework  for 

Session W3-R3: Mobile Commerce (III) 

Xia Chen, Jianan Wu 

Shopbot, Market Structure, and Internet Price Dispersion 

Youcef Baghdadi 
Business Interactions with Web Services 

Liwen Wu, Yingqiang Duan 

Research on Collaborative Commerce Model Based on Web Services 

Chengchih Yang, Chengmin Lin, Shihsung Chen 
The Web Services on Mobile Shopping Automation 

ChiChun Lo, Weili Lin, Jay Wu  

Management in Web Service 

Ý 13:30-15:35      An XCS-Based Intelligent Searching Model for Cross-Organization Identity  

Session W3-R2: Web-service Modeling and Applications 

Bill Loving, Xiangping Liu  

Jurisdiction over E Commerce 

Settapong Malisuwan 

Domain Name and Trademarks 

Analysis  of  Trademarks  Act  of Thailand  and  a  Case  Study:  Conflict  of 

Chinchen Chang, Yafen Chang 

The Security Flaw of an Untraceable Signature Scheme 

Alvin Stauber 

Peer-To-Peer Networks 

The New  Vigilantism: Combating the  Piracy of Copyrighted  Materials On 

Avinash Tiwari, Veena Bansal 

Ý 13:30-15:35      PATSEEK: Content Based Image Retreival System For Patent Database 

Session W3-R1: Privacy and Patent Protection in E-business 

Ý 12:10-13:05 Lunch 

Sophia Wang, Hsiuching Chiu, Alice Hiuying Hon 

Feedback by Buyers in Online Auctions 

Feedback   as   an   Indicator   of   Reputation:   Interpreting   and   Leaving 

Jae H. Min, Youngchan Lee 

A Practical Approach to Credit Scoring 
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Session W4-R3: Mobile Commerce (IV) 

Wei Shang, Yijun Li, Qiang Ye, Wenjun Sun 

Organizations 

A  Web-based  Operation  Management  System  for  Distributed  Divisional 

Haigang Li 

Enterprise Business Cooperation 

Research  on  Multi-Agent  Based  Information  Management   Platform  for 

Adrien Coyette, Manuel Kolp, Stéphane Faulkner 
Using Intelligent Agents to Build E-Business Software 

Charles L. Y. Chou, Timon C. Du 

Ý 15:55-18:00      Continuous Audit Agent System 

Session W4-R2: Intelligent Agent Techniques and Applications 

Tsai WC, Frank Kuo, Yuehching Lee, F. Wu 

The Application of RFID in Emergency Medicine 

Frank Kuo, Yuehching Lee, Chuan Yi Tang 

The development of RFID in Healthcare in Taiwan 

Ook Lee 

An Interactive Web Meeting System Using Multicast Technology 

Chaiyaporn Chirathamjaree 

Data Integration (MeDInt) Mediator  

A  Mediator  to  Integrate  Databases  and  Legacy  Systems:  The  Mediated 

Aimao Zhang 

Click -and-Order: An Instrument Design and Experimental Study 

Transaction Governance Structure of Brick -and-Mortar  and 

David Chao 

Ý 15:55-18:00      The Design of a Web Document Snapshots Delivery System 

Session W4-R1: Web-service Techniques 

Ý 15:35-15:55      Coffee Break 

Chingyao Wang, Shianshyong Tseng, Tzungpei Hong, Yianshu Chu 

Mining Requests 
A  Three-phased  Online  Association  Rule  Mining  Approach   for  Diverse 

Jianqiang Li, David O'Sullivan 

Semantic Innovation Management 

Justin Zhan, Stan Matwin, Nathalie Japkowicz, Liwu Chang 
Privacy-Preserving Collaborative Association Rule Mining 

Ying Liu, Guoqing Chen 

Temporal Association Rule Mining in China's Closed-end Fund Data 

Jianyi Zhang, Yunfeng Wang, Jie Li 
Based on Association Rule Mining 

Ý 13:30-15:35      A  Personalized  Commodities Recommendation  Procedure  and  Algorithm 

Session W3-R4: Knowledge Discovery 

Hersen Doong, Yicheng Ku 

Diffusion of Mobile Phones in Taiwan: An Evaluation of Influence Sources 
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Sessions: Hongyun Hall 1 and 2 (4 follor), Hongyun Hall 3 and 6 (3rd follor)  1 2 3 6 
th 

Plenary Talk: the Grand Banquet room   

Lunches: Food Street Outside of Xiyuan hotel, two minutes walk  

Banquet: the grand banquet room (Close to lobby) = Ǌ 

Reception: Revolving Restaurant (on the 26 floor),    
th 

Registration: the lobby of Xiyuan Hotel 

One day tour (OPTIONAL ) 

THURSDAY, DECEMBER 9, 2004  

Ý 19:00-20:00 Banquet 

Yoshikazu Sakamaki 

Model on Non-Compensatory Rule 

Proposal of Improving Model for Default Probability  Prediction With Logit  

Kang Rae Cho, Ho Joon Choi 
Evolution of Service Model and Architecture of ASP Business 

Nozomi Nakajima, Jian Chen 

Modeling Competitive Diffusion Process in Japanese ADSL Service Market 

Vincent Ming, Guohong Chang, Chuehju Wu, Chengying Lin  
Seven Industries in Taiwan 

Developing  a  B2B  E-commerce  Evolution  Model  -  The  Case  Studies  of 

Chia Yao Lee, Brian Corbitt 

Business Value 

B2B Electronic Markets: A Conceptual  Model for Analyzing the Sources of 

Chang Liu, Wayne Huang 

Ý 15:55-18:00      A Global Perspective of Business Usage of Web Technology 

Session W4-R4: E-service: Model and Applications 

Shengnan Han, Pekka Mustonen, Matti Seppanen, Markku Kallio 

Insights from an SMS Survey 

Physicians'   Opinions  of   an   SMS  Professional   Medical   News   Service: 

Yuchung Hung, Haoerl Yang, Chinghung Hsiao, Yunglu Yang 
Acceptance Model 

A Study  of  Behavioral Intention  for Mobile  Commerce  Using Technology 

Yuanchu Hwang, Soetsyr Yuan 

Ambient e-Services: Framework and Applications 

Madeleine Besson, Olivier Epinette, Olivier Segard, Pierre Vialle 

Executives: The Case of Paris Airports' Hotspots 

Explaining  Intent  of Adoption  of  Wireless  Internet  Services  by Business 

Fumin Zou, Xinhua Jiang, Zhangxi Lin 

Infrastructure for M -Commerce on the Train 

Ý 15:55-18:00 IEEE 802.20 Based Broadband Railroad Digital  Network ï The 
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A Framework to Support Coalition Formation in Supply Chain Collaboration 

While  time  is  changing  in  dynamic  environment,  the  organization  that  provides  transportation,  warehousing  

mail  service,  which  costs  less,  with  further  deadline.  (LPs).   In   this    view,   a   logistics   provider   is    any  

more, due to a deadline while another is using ordinary  actors/agents:  buyers,   sellers  and   logistics  providers  

of this is one is using express mail service, which costs  domain,   we   can    conceive   of   three   categories   of  

affects the decision making of agents. A simple example  appropriate  to   large,  complex  supply  chains.   In  our  

increase  or  decrease  the  value  of  each  constraint  thus  develop    coalition    formation    techniques    that    are  

Furthermore,  each   agent  has   its  own  strategies   that  As  discussed   earlier,  our   focus  in   this  paper   is  to  

supply   chain,   are   under   heterogeneous   constraints.  
2. COLLABORATION IN THE SUPPLY CHAIN  agents,   operating  in   dynamic   environment   such   as  

reality,  it  is   more  complex  than   that.  Self-interested  
collaboration.  about  payoffs   to  decide  which   coalition  to  join.   In  
work could apply equally well to these other forms of  game theory ([9]). Players negotiate among themselves  
but note that many of the concepts developed in this  formation lie in the literature on multi-player games in  
simplicity. Our focus is primarily on material flows,  theoretical  underpinnings   of  approaches   to  coalition  
traditional  supply  chain   activities  for  the  sake  of  Coalitions   are   ubiquitous   in  real-life   settings.   The  

group  together  to  improve  individual  or  social  utility.  buyers,   sellers  and   LPs.   We   restrict  attention   to  

collection of (rational) agents to decide how they might  to join. A coalition can be as complex as a coalition of  

techniques   and   criteria   that   might   be   used   by   a  necessary  information  before  deciding  which  coalition  

The  coalition  formation   problem  ([4],  [9])  considers  negotiation    protocol    allows    agents    to     exchange  

negotiation  protocol  and   a  decision  mechanism.  The  

functionality for dealing with this complexity.  chain.    It   includes    two   important    components:    a  

protocols   as  a   basis   for   building   decision  support  allows  thorough  collaboration  among  agents  in  supply  

develop   automated   (or   semi-automated)   negotiation  separately.  This  work  provides  a  basic  framework  that  

for a given firm can be complex. This research seeks to  that  discuss  the  formation  of  buyers,  sellers  and  LPs  
optimal  set  of   collaborative  arrangements/agreements  timely fashion. There are works in coalition formation  

aggregate  capacity.   The   problem  of   determining  an  mechanism. Negotiation and decision must be done in a  

buying/selling  power,  to   reduce  logistics  costs  or  to  possible coalition by consulting with its internal utility  

Suppliers   and  buyers   might   collaborate  to   increase  constraints.  So  the  agent  has  to  look  for  the  next  best  

Collaboration in supply chains can take various forms.  Such a coalition, however, may not be formed due to the  

effective  collaboration  possible  across   supply  chains.  coalition,  which  is  likely  to   yield  maximum  benefit.  

web,  has  made  new  modes  of  complex,  dynamic  yet  own  constraints,  may  negotiate  with  others  to  form  a  

and  systems,  specially  the  Internet  and  the  worldwide  the best possible coalition. Each agent, bounded by its  
The  effective   deployment  of  information   technology  quickly negotiating with other agents and, two, selecting  

chain is a key prerequisite for supply chain efficiency.  coalition  formation  of  self-interested  agents  are,  one,  

It is widely recognized collaboration across the supply  believe  that  two  of  the  key  components  of  successful  

re-configured to respond to dynamic business contexts.  the  coalition  that  would  give  it  maximum  utility.  We  

reach  and  that   are  highly  adaptive,  being  frequently  calculate, according to its constraints and strategies, for  

large  complex  supply  chains  that  are  often  global  in  thoroughly   known   among  agents,   an   agent   has   to  

The  current  business  environment  is  characterized  by  study,   where  the   coalition   value  is   predefined   and  

the agent. In contrast to traditional coalition formation  
1. INTRODUCTION  value of a constraint varies thus affecting the utility of  

Keywords: coalition formation, game theory, negotiation protocol, decision mechanism  

e-business. We then discuss about our framework, i.e., negotiation protocol and decision mechanism.  

models, including B2C, B2B, supply chain and logistics, SME, etc. We firstly discuss common needs existing in today  

negotiate with them, and form coalition in the best possible ways. The framework is applicable to real world e-business  

sellers and logistics providers. It provides a common gateway that allows individual parties to locate the right partners,  
formation, a cooperation game in game theory. This framework provides mutual benefits to every party involved buyers,  

This paper proposes a framework for agents in globally collaborative supply chain by applying the concept of coalition  
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current work, we focus on four key criteria - cost, lead  obtain  quotes  that   would  be  used  in  the   process  of  

satisfaction and trust are examples of the latter. In the  system. The intent is to be able to query the system to  

lead  time  are  examples   of  the  former  while  quality,  these  would  be   some  form  of   logistics  optimization  

coalition  formation  decisions.  Price,  delivery  cost  and  production scheduling and optimization system. For LPs,  

Both quantitative and qualitative factors play a role in  sellers,   these   would   essentially   be   some   form   of  

management  system.   In  the   instance  of   buyers  and  
in order aggregate manufacturing capabilities.  the  current   round  of   negotiation.  3)   An   operations  

participating in a coalition with a different set of sellers  participated  in.  2)  A  history  of  what  has  transpired  in  

aggregate  selling  power,  while  simultaneously  history   of   the   prior   coalitions   that  the   agent   has  

might  participate  in  a  coalition   with  other  sellers  to  buyer,  seller  or  LP)  has  access  to  the  following:  1)  A  

one coalition at any given point in time. Thus a seller  agents.  We  will   assume  that  each  agent   (whether  a  

buyers,  sellers  or  LPs)  could  participate  in  more  than  The sets LOC, G and LD are common knowledge to all  

into  the   coalition).  We  also   note  agents/actors  (i.e.,  becomes relevant in the context of negotiation with LPs.  

and delivery contracts (thus bringing in one or more LPs  or volume. The notion of a load as distinct from a good  
o LD ,é , LD }, where a load is defined by either weight  2 sellers) and the need to offer comprehensive production  

associated with a load belonging to the set LD = {LD ,  1 need to aggregate production capabilities (again for the  
2 ,é ,  G }  is  a  set   of  goods.  Each  good  g  is  n {G ,  G 1 need  to  aggregate  selling  power  (for  the  sellers),  the  

several sellers and several LPs might be driven by the  warehouses and buyersôsites are located. The set G =  

driving  their  formation.  Thus  a  coalition  consisting  of  of  locations  where  sellersômanufacturing  facilities  or  
1 m , loc ,é , loc } is a set  2 L } of LPs. The set LOC = {loc k coalitions tend to have more than one motivating factor  

1 , L ,é ,  2 , é , S } of sellers, and the set L = {L j = {S , S 1 2 listed  the   basic  drivers.   Most  real-life  supply   chain  
2 ,é , B } of buyers, the set S  i groupsð the set B = {B , B 1 their  service  capacities.   We  note  that  we  have   only  

provider (LPs) may want to form coalitions to aggregate  In   our    model,   the    agents   are    divided   in    three  

(e.g.  for  micro-producers  of  dairy  products).  Logistics  
COALITION FORMATION  for  small  sellers,  such  as  in  agricultural  cooperatives  

3. A FRAMEWORK FOR SUPPLY CHAIN  aggregate  selling  power.  Such  coalitions  are  common  

Sellers sometimes form coalitions with other sellers to  

aggregation,   i.e.,  the   aggregation  of   buying   power.  be distributed across the members of the coalition.  

with    other   buyers    for    the   purpose    of   buy-side  value, i.e., the financial benefits of collaboration might  

production process). Buyers sometimes form coalitions  negotiation  is  usually   to  establish  how  the   coalition  
supply   and    deliver    a   manufacturing    input   to    a  coalition  of  sellers,   or  LPs  etc.  The   object  of  such  

to satisfy one of the external activities in a plan (e.g. to  sectoral   coalition,  i.e.,   a   coalition  of   buyers,   or  a  

where a buyer forms a coalition with a seller and an LP  agents of its own type (buyer, seller or LP) to establish a  

The  simplest  form  of  a  supply  chain  coalition  is  one  coalition   leader   negotiates  bilaterally   with   multiple  

forming a coalition usually acts as the coalition leader. A  

coalition formation.  negotiate. An agent that stands to benefit the most from  

In  other  words,  there  are  multiple  distinct  drivers  for  more   complex   scenario    is   where   multiple    agents  

different motivating factors that make firms collaborate.  information exchanged is kept private to each agent. A  
buyers  advertise  their   requirements.  There  are  many  order  to  find  the  best  pair  of  a  seller  and  an  LP.  The  

sellers advertise their product or service offerings while  negotiate with multiple sellers/LPs at the same time in  

assumes the existence of multiple such e-markets, where  and   a  buyer   with   an   LP.  A   buyer   can   bilaterally  

facilitated  by   online  e-marketplaces.  Our   framework  where single agents negotiate, e.g., a buyer with a seller  

buyers  with   sellers  (of   goods  or   services)   is  often  without  loss   of  generality.   The  simplest  scenario   is  

web-enabled  supply  chains,   the  process  of  matching  in most instances reduce negotiation to the bilateral case  

affordable prices, with acceptable quality etc. In modern  negotiation can be either bilateral or multilateral, we can  

(internal) objectives, e.g. buying the raw materials at the  are common, but we do not list them all here. Although  
constraints,  each   agent/actor  seeks  to  satisfy   several  higher quality. Several other instances of such trade-off  

violation   of  these   constraints.   In  addition   to   these  accept  longer   lead  times  for  the   purpose  of  getting  

constraints, and there are penalties associated with the  vice  versa.    One  may,  in  some  settings,  be  willing  to  

required  to  satisfy  synchronization/scheduling  time  (or  higher  quality  or  higher  trust/reliability)  and  

manufacturing, assembly etc.). These activities are often  them. One may be willing to pay more for a shorter lead  

deploy  internal  resources  of  the  firms  (e.g.,  in-house  most   decisions  typically   involve   trade-offs  between  

manufacturing  sites.  Internal   activities  are  those  that  commitments. These attributes are not orthogonal, and  

from    the     suppliersô   warehouses    to    appropriate  an actor/agent that another actor/agent will live up to its  
external suppliers and ii ) transporting the raw materials  Trust is usually taken to denote the degree of belief of  

that   involve  with   i)   procuring   raw   materials  from  placed  and  the   good  or  service  becoming   available.  

types: external and internal. External activities are those  Lead  time  is  the  time  elapsed  between  an  order  being  

consists  of  multiple  activities,  which  may  be  of  two  important). Cost is the sum of price and delivery cost.  

seller) has a set of plans to produce goods. Each plan  criteria    might   be    relevant   (though    possibly    less  

or  other   logistics-related  services.  A  firm   (buyer  or  time, quality and trust - while acknowledging that other  
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from that location and the price the seller may wish to  
order to make decisions about their external activities.  

good is to be sourced from, the quantity to be sourced  
At the top level, buyers have to obey a set of criteria in  

pre-specify  an   available-time,  the  exact   location  the  

are   set  to   null   (i.e.,   the   buyer  does   not   wish   to  
3.2 Decision Mechanism  

updated quote, availabletime, origin, quantity and price 

contacting  the   seller  for  the   first  time  or   wants  an  
L2BAck(msg#). Both buyer and LP are now contracted.  

picked up from origin   at availabletime. If the buyer is  
the LP is happy with it, it will reply with the message  

specifies that a certain quantity of the good needs to be  
pickuptime, arrivaltime),  cost, expirytime) to the LP. If  

origin,  quantity)   is  a   list  of  triples,   each  of   which  
B2L(msg#,  buyer,  (load,  quantity,  origin,  destination,  

for  totalquantity   units  of  the   good.    (availabletime,  
and cost  to its desired values. It then sends a message  

quantity), price, expirytime) to sellers asking for a quote  
quantity,   origin,  destination,   pickuptime,   arrivaltime 

B2S(msg#, buyer, good, quality, (availabletime, origin, 
seeks to make a counter-offer to an LP, it will set load,  

The  buyer  begins  negotiation   by  sending  a  message  
the message B2LAck(msg#) back to the LP. If the buyer  

satisfied with the quote, it finalises the deal by sending  
buying goods and with LP over delivering goods. 

The  quote   will  last   for  expirytime.   If  the   buyer  is  Table 1: Buyersônegotiation messages with sellers over 
destination, pickuptime, arrivaltime),   cost, expirytime).  

message    L2B(msg#,    LP,    (load,    quantity,    origin,  Note: B is the buyer, S is the seller and L is the LP. 
job.  It   then  sends  the   quote  to  the   buyer  with   the  B¬L  L2Back(msg#)  

B®L  B2Lack(msg#)  management system to compute the cost of the delivery  
pickuptime, arrivaltime), cost, expirytime)  

receiving  the  message,  the  LP  consults  its  operations  B¬L  L2B(msg#,  LP,  (load,  quantity,  origin,  destination,  
an  updated  quote,  the  cost  will  be  set  to  null.  Upon  pickuptime, arrivaltime), cost, expirytime)  

B®L  B2L(msg#,   buyer,   (load,   quantity,   origin,   destination,  message from a buyer to an LP, or when the buyer seeks  
B¬S  S2Back(msg#)  

delivered  to   destination  at  arrivaltime.  For   the  first  B®S  B2Sack(msg#)  
to  be  picked  up  from  origin  at  pickuptime  and  to  be  quantity), price,  expirytime)  

B¬S  S2B(msg#,  seller,   good,  quality,   (availabletime,  origin,  each of which specifies that there are quantity of    loads  
(availabletime, origin, quantity), price,  expirytime)  

pickuptime,  arrivaltime)  is  a  list  of  packaging  tuples,  B®S  B2S(msg#,  buyer,  good,  totalquantity,  quality,  

to   LPs.    The   (load,    quantity,   origin,    destination,  Direction Message 

destination,  pickuptime,  arrivaltime),  cost, expirytime)  
3.1 Buyer to Seller and Buyer to LP Negotiation  message   B2L(msg#,   buyer,   (load,   quantity,   origin,  

LPs  to  organize  shipping  of  the  product.  It  sends  the  
commitments.  At the same time, the buyer also contacts one or more  

is    done,   agents    are    obliged    to    discharge   their  

offers by sending acknowledge messages. When a deal  S2BAck(msg#) back to buyer in order to seal the deal.  

received  offers  and  sending  them  back.  Agents  accept  If the seller is satisfied with it, it will send the message  

Agents   negotiate   by   modifying   the   values   of   the  expirytime) with the new price back to the seller again.  

filling the null fields of the query with proposed values.  quality,     (availabletime,    origin,     quantity),     price, 

query. An agent replies to a query with an offer made by  price  by  sending  the  message  B2S(msg#,  buyer,  good,  

A  message  containing  fields  set  to  null  is  treated  as  a  buyer is not satisfied with the price, it negotiates on the  
describe some basic assumptions made by the protocol.  money  and  the  seller  has  to  supply  the  good.  If  the  

protocol   to    support   coalition   formation.    We   first  receives it, the deal is doneð the buyer is obliged to pay  

In   the  following,   we   present   a   simple  negotiation  B2Sack(msg#)   back   to   the   seller.   Once   the  seller  

buyer is satisfied with the offer, it will send the message  

version of these systems.  position  to  supply  the  good,  it  will  not  reply).  If  the  

firms  (especially   larger  ones)  tend   to  employ  some  offer lasts for expirytime   (in case the seller is not in a  

and implementation of such systems, but note that most  at a specific price, ready at origin on availabletime. The  

context-sensitive output. We do not discuss the design  indicating that the seller  will be able to offer the good,  
business  context,  and  thus  provides  highly  (availabletime,  origin,   quantity),  price,     expirytime),  

access   to   real-time   data   about   the   firmôs   current  buyer with the message S2B(msg#, seller, good, quality,  

operations  management   system   is  assumed   to  have  the  price  quote  and  available  time,  then  replies  to  the  

likely to result in higher price quotes and vice versa. An  consults  its  operations  management   system,  retrieves  

quote to use in negotiation. Once again, rush orders are  expired.   Upon   receiving   the   message,   each   seller  

destination  and   delivery  deadlines  to   obtain  a  price  reply  ï otherwise  the  request  will  be  deemed  to  have  

such   a   system   with   details   on   the   loads,   origin,  provides the seller with a deadline within which it must  

vice  versa.  Similarly,  an  LP  should  be  able  to  query  locations  with  distinct  available  times.  The   expirytime 
higher for early shipping deadlines (i.e. rush orders) and  meet  the  order  by  sourcing  production  from  multiple  

obtain  a   price  quote.  This  quoted   price  is  typically  (see below) indicating that the seller would be able to  

product must be ready (typically a shipping deadline) to  have  replied  to  the  buyer  with  a  similar  list  of  tuples  

product  requirements  and  the  date/time  by  which  the  have non-null values. This is because the seller would  

operations    management   system    by   providing    the  seller,  the  (availabletime,  origin, quantity)  triples  may  

negotiation.  Thus  a  seller  should  be  able  to  query  the  offer).  In  subsequent  messages  from  the  buyer  to  the  
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value from range [-1,1]. The value is updated over times.  

buyers, sellers  and LPs, and their trusted values.     Each  

table  keeping  record  of  other  agents,  including  other  

Agents maintain trust differently. Each buyer has a trust  

such  as  time   and  quality  promised  by  other   agents.  

criterion in the sense that it depends on other attributes  

Among  the  four  attributes,  trust  is  a  special  decision  

allows  agent  to   act  wisely  in  dynamic  environment.  
every  time  it   senses  a  change  in  environment.   This  

increased.  The  agent  updates  its  strategic  weight  table  

decreased   while   the   weight   of   lead   time   will  be  

of  the  attribute   ñpriceò under  this  condition  will  be  

shortage of a raw material gò(good g  G), the weight  
iq weight  w to  it.  For  example,  when  ñthere  is  a  stock  

affected by the condition X  will be assigned a specific  p 

p q certain  condition   X expressively.  Each   attribute   a 

under such conditions. It specifies in the table about a  

it will update the range of the weights and their values  
results of the reactions will be analysed by the agent and  

good,  quality,  (availabletime,  origin,  quantity),  price, 

will reply by sending the message Bm2Bl(msg#, buyer, agent  in  the  trust  agent  is  associated  with  an  integer  
same  good  of  the  same  quality at  availabletime,  they  
invitation and if they find that they are in need of the  

interested  agents.  The   interested  agents  consider  the  

value  of  origin,  quantity  and  price  set  to  null  to  all  

(availabletime, origin, quantity), price, expirytime) with  

good, quality, 

or  iii )  randomly  selected.  The  leading  agent  sends  the  

message      Bl2Bm(msg#,      buyer, 

around this time previously, ii ) they are located nearby,  

being interested if i) they used to buy the same good at  
buyers who might be interested. Agents are considered  

leading  agent  consults  with  its  knowledge  about  other  

coalition to agree on the prices with sellers. Firstly, the  

form a buying coalition then negotiates on behalf of the  

leading buyer, who tries to negotiate among buyers to  

price and join another coalition for saving delivery cost.  
coalition. A buyer can join a coalition for discount on  

buyer wants to form a coalition of buyers, it becomes a  

This allows agents to maximise benefits freely. When a  

and  delivery  costs.  A  buyer  can  join  any  appropriate  
environment affects its business and how to react. The  

Buyers  can  form  coalition  to  share  discount  on  prices  
learns   from   its  experience   that   how   the   changing  

from  customer,  or  a  combination  of  them.  An  agent  
Table 2: Buyersônegotiation messages on buying goods. 

be  a  stock  shortage,  a  financial  concern,  a  complaint  

of the lower and upper bounds. A condition change can  
Note: Bl is the leading buyer, Bm is a member buyer. 

in a range of integer numbers. The agent controls values  Bl¬Bm  Bm2BlDelAck(msg#)  
under a certain condition. The weight of an attribute is  Bl®Bm  Bl2BmDelAck(msg#)  

Bl¬Bm  Bm2BlAck(msg#)  counsels the agent a value of the weight of an attribute  
Bl®Bm  Bl2BmAck(msg#)  Each agent maintains the strategic weight table, which  

pickuptime, arrivaltime), cost, expirytime)  
Bl¬Bm  Bm2BlDel(msg#, buyer, (load, quantity, origin, destination,  

pickuptime, arrivaltime), cost, expirytime)  for the best combination of seller and LP. 
Bl®Bm  Bl2BmDel(msg#, buyer, (load, quantity, origin, destination,  Figure 1: Strategic weight table, utility calculation and ranking 

quantity), price, expirytime)  
Bl¬Bm  Bm2Bl(msg#,  buyer,  good,  quality,  (availabletime,  origin,  

qS2 qp qL8 qp 2  a w +  a w (msg , L ) 9 8 (msg , S ) 3 quantity), price, expirytime)  
Bl®Bm  Bl2Bm(msg#,  buyer,  good,  quality,  (availabletime,  origin,  qS1 qp qL8 qp 1  a w +  a w (msg , L ) 8 8 (msg , S ) 2 

Direction Message qS1 qp qLy qp 1  a w +  a w (msg , L ) 7 7 (msg , S ) 1 

q qp  a w Sellersôoffers LPsôoffers 
3.3 Buyer to Buyer Negotiation  Buyerôs ranking table 

2 2 22 q  X a w under condition X .  p the weight of the attribute a 
1 2 21 X a w pq value retrieved from the corresponding offer, and w  is  p 2 1 12 condition X holds X a w 

q qp q  can  be  achieved  by  a w ,  where  a is  the  attribute  q qp 1 1 11 X a w U =  a w Where 
offer and that of the LPôs offer. The utility of an offer  Condition Attribute Weight 

for each combination by combining utility of the sellerôs  Strategic weight 

of sellers and LPs offers. The agent computes the utility  

offers. The third field is the utility for each combination  who know how to make good profit in the long run.  
The  first  two  fields  are  merely  reference  to  the  exact  the  near  optimal  is  acceptable  to  experienced  agents  

q qp (msg#, agent), LPsôoffers (msg#, agent) and  a w .  in form of relation among attributes and facts. Therefore,  

achieved from internal or external sources. They can be  ranking  table  composed  of  three  fields:  sellersôoffer  

of   the   price.   The   environment   conditions   can   be  (msg#,  agent)  for  each  active  offer  and  create  a  new  
pq of  each  attribute  a .  It  creates  a  new  tuple  q material, the weight of time is 10 times more than that  weight  w 

p 1 in normal situation. In the face of a shortage of a raw  environment  condition  X and  take  the  corresponding  

For example, the weight for time and price are equal to  compute    the    utility,    it    checks    for    the   current  

which affect the weight, or importance, of an attribute.  kept in buyersôknowledge base. Whenever it needs to  

manner.   The  environment   conditions   are   the  facts,  trust value. All the offers made by sellers and LPs are  
number    of   environment    conditions   in    one-to-one  fails to keep up with its promise, the buyer decreases the  

dynamic weight table associates a set of weights with a  trust value for that agent. On the other hand, if an agent  

have  a  dynamic  weight  table  for  each  attribute.  The  provide high quality of good, etc., the buyer increases  

a fixed weight attached to each attribute, we propose to  agent  performs   well,   e.g.,  keeps   up  with   schedule,  

proposed by Keeney and Raiffa ([7]). Instead of having  low value to trust, e.g. 0.3 or 0.4 to the new agent. If the  

We   modify  multi-attribute   decision   making  scheme  When a buyer is dealing with a new agent, it may give a  
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may  form  coalition  with  others  when  it  does  not  have  
to  appropriate  value.  The  leading  buyer  computes  for  

When contacted from either a buyer or a seller, an LP  
pickuptime, arrivaltime), cost, expirytime) with cost    set  

L2B(msg#,   LP,   (load,   quantity,   origin,   destination,  
LPsônegotiation messages over delivery jobs. 

and cost set to null to LPs. The LPs reply with message  
Table 3: Sellersônegotiation messages over selling goods and 

pickuptime,  arrivaltime)  set  to  all  membersôrequests  

expirytime)  with   (load,  quantity,   origin,  destination,  leading LP, Lm is member LP. 
origin,    destination,   pickuptime,    arrivaltime),    cost, Note:  Sl  is the  leading  seller,  Sm  is  a  member  seller. Ll  is 
and  send  message  B2L(msg#,   buyer,  (load,  quantity,  Ll¬Lm  Lm2LlAck(msg#)  

Ll®Lm  Ll2LmAck(msg#)  the leading buyer. The leading buyer collects all replies  
Sl¬Sm  Sm2SlAck(msg#)  

arrivaltime) and  cost set to appropriate values back to  
Sl®Sm  Sl2SmAck(msg#)  

with  (load,   quantity,  origin,   destination,  pickuptime,  pickuptime, arrivaltime), cost, expirytime)  
Ll¬Lm  Lm2Ll(msg#,   LP,   (load,    quantity,   origin,   destination,  destination,  pickuptime,  arrivaltime),  cost, expirytime)  

pickuptime, arrivaltime), cost, expirytime)  
Bm2BlDel(msg#,     buyer,    (load,     quantity,     origin,  Ll®Lm  Ll2Lm(msg#,   LP,   (load,    quantity,   origin,   destination,  
with  their  plans.  The  interested   agents  sent  message  price, expirytime)  

Sl¬Sm  Sm2Sl(msg#, seller, good, quality, availabletime, quantity,  destination,  pickuptime,   and  arrivaltime   are  suitable  
price, expirytime)  

agents.  The   recipient  agents   consider  if   the  origin,  Sl®Sm  Sl2Sm(msg#, seller, good, quality, availabletime, quantity,  

with load, quantity  and cost set to null to all interested  Direction Message 

destination,  pickuptime,  arrivaltime),  cost, expirytime)  

Bl2BmDel(msg#,     buyer,    (load,     quantity,     origin,  deal is done.  

coalition.  The  leading  buyer  sends  message  message Sm2SlAck(msg#)  back to the leader. Then the  

located nearby. The process is similar to forming buying  unsatisfied   agents    agree,   they   accept    by   sending  

in buying within the same buying coalition or may be  how   the   leading   buyer   does   it.   Once   all   of   the  
agents. Those agents may have been already interested  satisfied with any of them, it can negotiate, similarly to  

Any  buyer  can  try  to  manage  transportation  for  other  agents by sending message Sl2SmAck(msg#). If it is not  

satisfied with all quotes, its finalises the deals with other  

loosing opportunity.  quantity,  price,   expirytime).  If   the  leading   seller  is  

single seller. If the time runs out, then all of them suffer  Sm2Sl(msg#,    seller,    good,    quality,    availabletime,  

virtually  similar  to  that  between  a  single  buyer  to  a  The  recipients  reply   with  the  prices-quoted  message  

If  the  seller  does  not  accept,  the  negotiation  goes  on,  other  sellers  who  can  mutually  cover  the  outsourcing.  

is now formed. All members are obliged to pay the bills.  quantity,  price,  expirytime)  with   price  set  to  null  to  
Bl2BmAck(msg#) to all members. The buying coalition  Sl2Sm(msg#,    seller,    good,    quality,    availabletime,  

seller    accepts    it,    the    leading    buyer    sends    the  sellersôshare  on  goods  and  prices.  It  sends  message  

with the price increased by the excess to the seller. If the  outsourcing   to  other   sellers.   It  computes   for   other  

(availabletime,   origin,  quantity),   price,     expirytime)  capability  and  consults   with  its  knowledge   base  for  

send   the  message   B2S(msg#,   buyer,   good,   quality,  other sellers. It firstly consults with its own plan for its  

limit. Whenever it goes beyond that, the leading buyer  considers  outsourcing  is  beneficial,  it  negotiates  with  

its  share  on  the  discount  (Kraus  et  al.,  2004)  up  to  a  seller receives a quote it considers out of its resources or  

may try to satisfy the demanding buyers by giving away  Sellers  can  form  coalition  when  appropriate.  Once  a  
origin, quantity), price,  expirytime). The leading buyer  

3.4 Seller to Seller and LP to LP Negotiation  Bm2Bl(msg#,   buyer,    good,   quality,    (availabletime,  

they  may  negotiate  on  the  price  by  sending  message  

formed. If any of them is not satisfied with the share,  expires.  

send the message Bm2BlAck(msg#) and the coalition is  and  forward  until  every  agent  is  satisfied  or  the  time  

interested agents. If the all interested agents agree, they  negotiates  with  the  LP.  The  process  repeats  backward  

(availabletime,  origin,  quantity),  price,  expirytime)  to  demanding goes beyond the threshold, the leading buyer  

message      Bl2Bm(msg#,      buyer, good, quality, share  on   the   saved  cost   up  to   a  threshold.   If   the  
each interested agents. Then the leading agent sends the  negotiate  with  the  unhappy  buyers  by  giving  away  its  

way  discussed  above.  It  then  computes  the  price  for  with their preferred costs. The leading agent can try to  

select the one with maximal utility, computed the same  destination,  pickuptime,  arrivaltime),  cost, expirytime)  

Upon  receiving  quotes  from  sellers,  the  leading  buyer  Bm2BlDel(msg#,     buyer,    (load,     quantity,     origin,  

negotiate  with  the  leading  agent  by  sending  message  

quantity), price,    expirytime).  interested agents are not satisfied with their costs, they  

S2B(msg#, seller, good, quality, (availabletime, origin, acknowledge message to the LP. The deal is done. If the  

sellers.   The    sellers   will   reply    with   the   message  Bm2BlDelAck(msg#).   The   leading   buyer   sends   the  
(availabletime, origin,  quantity), price,    expirytime) to  happy   with   their   costs,   they    reply   with   message  

and sends the message B2S(msg#, buyer, good, quality,  with cost set to their costs. If all the interested agents are  

buyers have responded. It then sums up all the quantitys  destination,  pickuptime,  arrivaltime),  cost, expirytime)  

leading   buyer  assumes   that   all  the   truly  interested  message Bl2BmDel(msg#, buyer, (load, quantity, origin,  

back  to  the  leading  buyer.  After  the  expiry  time,  the  interested  agent.  It  then  sends  to  interested  agents  the  

expirytime) with the quantity set to an appropriate value  the   best  offer   and   compute  for   the   cost  for   each  
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i.e., buyers to buyers, buyers to sellers, sellers to sellers,  

negotiation  protocol  allows  thorough   communication,  
Princeton University Press, Princeton, 1953. negotiation   protocol   and   decision   mechanism.   The  
[9] von Nuemann, J. and O. Morgenstern, , 3 edition,  We   propose   a   simple   framework,   which   involves  rd 
marketplaceò, proceedings of AAMAS 02.  

5. CONCLUSION AND FUTURE WORK  coalition formation and payoff division in an electronic  

[8] Li, C. and K. Sycara, ñAlgorithm for combinatorial  

John Wiley & Son, New York, 1976  coalitions.  
Multiple  Objectives:  Preferences  and  Value  Tradeoffs,  dynamic  environment.   Agents  can   form  overlapping  
[7] Keeney,   R.   L.   and   H.   Raiffa,   Decisions   with  algorithm  for  mobile  agents   to  form  coalition  under  

problems in static coalition formation and proposed an  2004.  

share  over  the  discount.  Klusch  et  al.  ([5])  addressed  incomplete  informationò,  proceedings   of  AAMAS  04,  
advantages of compromising in coalition formation with  They deploy genetic algorithm to search for the optimal  
[6] Kraus,   S.,    O.   Shehory,    and   G.    Taase,   ñThe  buyers and sellers who are located in distributed sites.  

Hyodo  et  al.  ([3])  addressed  the  optimal  coalitions  of  IEEE, 17(3):42-47, 2002.  

commit themselves to the jobs as parts of the coalition.  formation  among  rational  agentsò.  Intelligent  Systems,  

Trust  is   used  as  a  mechanism   to  enforce  agents   to  [5] Klusch,  M.   and   A.   Gerber,  ñDynamic   coalition  

the  coalition  formation  based  on  trust  among  agents.  1984  

profits actually earn more. Breban et al. ([1]) addressed  Formation,   Lawrence   Erlbaum   Associates,   London,  

found  that  agents  who  are  willing  to  give  away  their  [4] Kahan,  J.  and   A.  Rapaport,   Theory  of  Coalition  

among sellers in order to form coalition quickly. They  759-767, 2003.  

proposed a compromise strategy for distributing profits  genetic algorithmò, proceedings of IEA/AIE 2003, pages  

looked for the most satisfiable sellers. Kraus et al. ([6])  coalition  formation  among   buyer  agents  based   on  a  

sellers  selected  the  most  profitable  deal  while  buyers  [3] Hyodo,  M.,  T.  Matsuo,   and  T.  Ito,  ñAn  optimal  

Goldman  et   al.  ([2])  searched   for  a  strategy   where  2001.  

who   will   allocate  the   good   from   sellers   to  them.  European Workshop on Maamaw' 01, Annecy, France,  

formation. Buyers submit their requests to the mediator  buyers   to   select   sellersò,   proceedings  of   the   10th  

([8])  addressed  the  combinatorial  auction  in  coalition  strategies:  for   sellers  to   satisfy  purchase-orders,   for  

of our proposing framework as the followings. Li et al.  [2] Goldman, C. V., S. Kraus, and O. Shehory, ñAgent  

multi-agent systems. Previous work has done some part  2002.  

Coalition   formation   is   an   active   research   area   in  proceedings of the 1st AAMAS, pp306-307, ACM Press,  

mechanism  based   on  inter-agent  trust   relationshipsò,  
4. RELATED WORK  [1] Breban, S. and J. Vassileva, ñA coalition formation  

REFERENCES  for the new job.  

involved with the route a LP run regularly and the route  

with the cost of doing the job and the profit. The cost is  successful at the end.  

fairness  and   efficiency.  LP  negotiation  is   concerned  agents  can  adapt  their  strategies  to  cooperate  and  be  

manage  the   multilateral  negotiation   for  the   sake  of  want to explore that under changing environment, how  

bilateral negotiation, they may force the leading LP to  stead of modeling supply chain competitive games, we  

buyers and sellers. Some LPs may not be satisfied with  to evolve strategies in order to enhance cooperation. In  

done. If not, it negotiates with the leading LP similar to  this framework, we want to develop agents who are able  
Lm2LlAck(msg#)  back  to  the  leading  LPð the  deal  is  perform better in dynamic coalition formation. Based on  

is    satisfied    with    the     offer,    it    sends    message  utilization   of   knowledge   base   should    help   agents  

its own resources and its on-going plans. If the member  forecast   what   will   happen  in   the   future.   Efficient  

agent tries to accommodate the on-negotiating job with  agents  have  to  learn  from  the  past  and  project   it  to  

calculated  values   to  potential   agents.  Each   member  dynamic  environment.   Under  uncertain   environment,  

origin,   destination,   pickuptime,   arrivaltime)    set   to  networks,  CPNets,  are  suitable  for  more  complex  and  

arrivaltime),   cost,   expirytime)  with   (load,   quantity,  approaches, e.g., Markov decision processes, Bayesian  

(load,  quantity,  origin,  destination,  pickuptime,  inadequate  in   complex  settings   in  real   world.  New  
section. The leading LP sends message Ll2Lm(msg#, LP,  traditional   utility-based   decision    mechanism   seems  

enough  potential   to  distribute  the  good   on  assigned  the environment in order to make suitable decision. The  

negotiate with LPs, each of which is considered having  environment. Agents can select appropriate weights for  

distribution area into sections and decide to bilaterally  agents   to  adapt   its   decision  to   suit  with   changing  

more  profitable.   The  leading   LP  may  divide   whole  is a modification of Keeney et al.ôs ([7]), which allows  

enough  resources  or  it  finds  that  forming  coalition  is  buyer to LPs, and LPs to LPs. The decision mechanism  

6 The  Fourth  International  Conference  on  Electronic  Business  (ICEB2004) /  Beijing  



 

7 
 

 

A Study of Benefits of Information Sharing between Production Systems 

and Service Centers 

pressure,  temperature,  vibration,  viscosity,  wear  debris,  and occur in less-than-happy circumstances (for example,  
strategically   located    sensors   and    transducers   (e.g.,  experience are indirect (through independent dealerships)  
satisfaction.   Expert   system   software   combined   with  interact with car owners; most of the "touches" they do  
maintenance  and  leads  to  increased  customer  most  auto  makers  have  relatively  few  opportunities  to  
costs  over   six  times  more   as  compared  to   proactive  will have a better idea of customers needs. For example,  
performance.  It  is  estimated  that  reactive  maintenance  With OEMs taking a more proactive role in service, they  
proactive  maintenance  to  provide  failure  free  

onboard  diagnostics  for  monitoring  machine  health  and  addition to manufacturability at the design stage.  
in   design    and   manufacturing   phase    can   introduce  fault diagnosis, reparability and serviceability aspects in  
For example, a company which considers service phase  products. It is thus important to consider the maintenance,  
and  service  phase,  which  has  not  been  given  attention.  service   to   design   will   help   produce   more   reliable  
There is lot of interaction between the production phase  good service will boost the product sales. Feedback from  

and cost of service phase. On the other hand, providing  
repair services, call centres and emergency services.  design and manufacturing phases affects the performance  
preventive   maintenance,   testing   and  fault   diagnosis,  has become a significant   factor.  Decisions  made  during  
and sales. The service phase comprises of activities like  products and gaining customer loyalty, after sales service  
phase involves procurement, manufacturing, distribution  have  to   sell  cars  worth   $150  billion.  In   the  sale  of  
diagnosis   and   the   serviceability.   The   manufacturing  producing $2 billion profit from product sales GM will  
logistics  requirements,  ease  in  assembly,  ease  in  fault  yielded  $2  billion   in  profits.  On  the   other  hand,  for  
design products taking into account the manufacturability,  study   reported  that   $9   billion   in  after-sale   revenue 
phases.  During   the  design  phase,  collaborative   teams  importance  of   providing  good  service.   A  recent  GM  
could be divided into design, manufacturing and service  demanding  better  service  and  OEMs  are  realizing  the  
cycle - from cradle to the grave. The product life cycle  as repair, maintenance and the upgrades. Consumers are  
services  to  the  customer  through   out  the  product  life  through sales of spare parts and after-sale services such  
goal  of  delivering  value   in  terms  of  both  goods  and  Every  product   sold  is   a  potential  source   of  revenue  
are an assemblage of companies formed with the primary  

Integrated Manufacturing and Service Networks (IMSNs)  process more efficient.  

health  monitoring   and  as  a   result  making  the   whole  
1. INTRODUCTION  and   moisture)   will   provide   comprehensive   machine  

KeyWords: Manufacturing, Service, Bullwhip effect, Service Center Design. 

information for service centre resource management. 

of  integration.   We  study  the  effect   of  reactive  (feedback)   and  also  the   proactive  (feedforward)  use  of 

In all the above models, we make use of cause effect diagrams and system dynamic models to study the benefits 

more realistic setting.  

between the two entities. The second model, IMSN with single product, evidences the benefits of collaboration in a  

that  captures  the  relationship  between  manufacturing  and  service  networks  and  makes  a  case  for  coordination  

against problems like bullwhip effect percolating from supply chains into IMSN. The first one is a conceptual model  

In this paper, we present two models each with increasing complexity to elucidate the benefits of integration and alert  

units and service centre received practically no attention. 

between design  and  manufacturing is  very well  studied,  the subject  of collaboration  between  manufacturing 

design,  manufacturing  and  sales  units  of  the  manufacturer  and  the  service  centres.  While  the  integration 

life cycle - from cradle to the grave. Manufacturing-service integration will lead to information sharing between 

primary goal  of delivering value  in terms of  both goods and  services to  the customer through  out the product 

Integrated  Manufacturing and  Service Networks  (IMSNs)  are an  assemblage  of companies  formed  with the 
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medical equipment, aircraft engines, ink jet printers, etc.  
organizationally.  

be   automobiles,   agriculture   equipment   like   tractors,  
service  phase:  physically,  informationally  and  

sells the same to a pool of customers. The product could  
product, which needs to be overcome by integrating the  

The  manufacturer  designs  the  product,  produces  it  and  
The  supply  chain  limits  itself  to  the  point   of  sale  of  

life cycle and the business process integration viewpoints.  
shown in figure 2.  

important  in  practice  and  implementation,  the  product  
several   geographically   distributed  service   centres   as  

[7,   8].  There   are   two   other   viewpoints,  which   are  
complex  product  with  one  manufacturing  company  and  

on the importance of manufacturing in service economy  
We   consider    manufacturingïservice   network    for   a  

From the economic point of view there have been studies  

3. MODEL DESCRIPTION  
services bundles is an important issue.  

proposition.  Pricing  of  services,  products  and   product  
capacity planning.  

engines,  etc   service  is  integral   part  of  product   sales  
terms of improvement in service levels and better service  

industrial  equipment  such  as  heavy   machines,  aircraft  
information between OEMs and the service providers in  

higher   than   in   product  sales.   For   certain   types   of  
Our attention here is on showing the benefits of sharing  

various surveys that profit margins in service are much  

products  [3,  6,  9,  10].    It  is  now  established  through  
Figure 1: Perspectives on Product Service Convergence  

Mckinsey on the benefits of selling solutions rather than  
are lots of white papers and reports from Accenture and  Integration  
from  various  angles.  From  the  consumerôs  angle,  there  Application Software  
In  scanning  the  literature  on  IMSN,  one  has  to  search  Supply Chain à IMSN  viewpoint:  

Product life cycle viewpoint:  Business Integration  
2. LITERATURE SURVEY  

networks.  

to  the  literature   on  design  ï manufacturing  -   service  Convergence 
In this sense, our study here is a significant contribution  Product Service 

improve the sales.  
3.    Use  of  service  level  or  service  quality  feedback  to  

Solutions à Service economy  bull whip effect in service centre resources.  
Product+Services 2.    Use of marketing and sales information in reducing  Agriculture à Industrial  

improve both the serviceability as well as reliability.  Economic viewpoint:  Customer viewpoint:  

1.    Use of service centre feedback in product design to  

demonstrates the benefits of:  literature [2].  

parts, etc. Our study here using system dynamic models  operations   has    received    attention   in    the   business  

oscillatory behavior in its resources: repair crews, spare  product  sales   revenues.  Optimization  of   field  service  

system  which  could  lead  to  service  system  exhibiting  that   after-sales   service   revenues   constitute   30%   of  

should be cautious about bullwhip effect in the integrated  computing and communication industries. They observe  

servicing  for  months.  Also,  while  designing  IMSN  one  benchmarking  study   of  14   companies  in   electronics,  
automobile is manufactured in days but it may not go for  sequential    game.   Cohen    et    al.   [5]    report    on   a  

much   faster    than    failure   rates.    For   example,    an  service quality/price are characterized by equilibrium to a  

service  networks.   The  production   rates  are   generally  independent  service   operator.   The  product   price  and  

manufacturing system occur at much faster rate than in  of  after-sales  service  between  the  manufacturer  and  an  

they  form  large  discrete  event  networks.  But  events  in  framework, where there is competition for the provision  

dynamical systems and so are service networks. Together,  competitive   (as  opposed   to  single-firm   optimization)  

It is known that manufacturing systems are discrete event  designs  the  joint  product/service  bundle.  They  adopt  a  

choices  facing  the  manufacturer  of  durable  good  as  he  

diagram for conceptual model and single product model.  build a product life-cycle model to study a set of strategic  

the  system  dynamic models. We develop a cause effect  widely  used  to  study  these  problems.  Cohen  et  al  [4]  

OEM and the service centres. The vehicle for our study is  simulation and mathematical optimization techniques are  

between  design,  manufacturing  and  sales   units  of  the  received lot of attention. Queueing theory, discrete-event  
want  to   quantify  the   benefits  of  information   sharing  problem  [12],   spare   parts  management   [1,  11]   have  

manufacturing-service integration. More specifically, we  literature,  preventive  maintenance   [12],  the  repairman  

In  this  paper,  we  study  the  benefits  of  not  integrated  into     other  phases  of  PLC.   In  service  

phase for possible pre-emption.  design to the customer but the service and recycling are  

quick feedback all the way to the design/manufacturing  (PLC) is given to the direct chain of events i.e. from the  

information  of  the  problems  that  arise  in  service  and  a  reuse  and  disposal.  Most  attention  in  Product  Lifecycle  

Getting  involved   in  service   would  provide  first-hand  production, customer use, service and finally disassembly,  

when repairs are needed or a vehicle recall is required).  As  is   known,   the  product   goes  through   the  design,  
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centre and product design interaction can lead to design  process is initiated. The new capacity arrives after a fixed  
variable influencing the product sales. Also, the service  accumulated for repair, the service capacity procurement  
dynamic  model   by   making  the   service  quality   as  a  reduces   the    backlog   of    jobs.   Whenever   jobs    get  
past  customers.  We  incorporate  this   in  to  our  system  1.     Feedback system: Loop 2 is the feedback loop that  
quality influences the product sales particularly from the  

It  is  known  from  the  literature  that  after  sales  service  Figure 3: Cause-Effect diagram for Conceptual Model  

Figure 2: A typical manufacturing-service network  

Servicing  
serviceability  

Design for  

Center  

Service  
sales  

Regional  

Center  

Service  order to maintain the required service level:  
mechanisms  for  controlling  service   centre  capacity  in  

level  
service capacity in appropriate manner. We explore two  

Service  
sales. The service level can be maintained by controlling  

in turn lead to lower service levels and lower the product  

will be more number of products for repair. This would  
Sales  

in figure 3 shows that as the population increases, there  Design  Manufacturing  And  Pool  
population growth to maintain quality of service. Loop 1  

Marketing  Customer  
the   service  capacity   needs   to  be   synchronized   with  

increases, more number of products comes for repair and  

to perform the repairs. As the population of sold goods  

capacity in timely manner. repairs and service centre makes use of service capacity  
service  centre   would  help   them  increase   the  service  population.  Whenever  a   product  fails,  they   come  for  

necessary. Transferring the regional sales information to  produced   are  inventoried   and   sold   goods   enter  the  

delay   of  three   months   and  decreased   as   and  when  place  according  to   the  utility  function.   Excess  goods  

that  the  repair  centre  capacity  can  be  increased  with  a  Goods  are  produced  at  a  constant  rate  and  sales  take  

hiring or firing the repair men. In this study we assume  

physical and human resources and this can be changed by  diagram for this is shown in figure 3.  

improvement. The service centre capacity consists of the  is   considered   here  for   illustration.   The   cause-effect  

centre  profitability  is  monitored  for  possible  production, population, sales, service level, repairs, etc.  

service  etc.  The  service  quality  as  well  as  the  service  The simple manufacturer-service network with elements:  

service levels such as the delivery time and the quality of  can have a huge impact on the performance of the system.  

needed. The resources of the service centre determine the  information  between  manufacturing  and  service  phases  
access  the  CAD  designs  and  the  manufacturing  data  if  collaboration.   The   model   demonstrates   that   sharing  

may  contain  information   on  the  spare  parts,  and   can  manufacturing,  marketing  and  service  centre  

knowledge from the crew reports, etc. The data base also  We  first  present  a   simple  model  to  show  benefits  of  

equipment as well as similar ones installed elsewhere, the  
4. CONCEPTUAL MODEL  equipment  history,  types  of  problems  reported  for  this  

informational resources include the data base containing  

repair  centre  is  through  a  call  centre  or  help  desk.  The  demonstrate this.  

equipment, and spare parts. The customer interface of the  marketing  department.  We  will  present  three  models  to  

resources:   repair  crew,   disassembly   tools,   diagnostic  repair   centre    will   improve   the    sales   forecasts    of  

repair   centre   has    generally   the   following   physical  about regional sales. Similarly, service levels provided by  

and the repair time depends on the type of failure. The  centre resource planning will be enhanced by information  

The  breakdown  service  could  be  either  major  or  minor  performance of system by bringing coordination. Service  
down service generally conducted by the service centre.  marketing  and  sales  will   lead  to  improvement  in  the  

by in built diagnostics or by periodic checks, and break  Information exchange between design, service centre and  

maintenance where the product performance is monitored  

performed by the customer with on-line help, preventive  which will result in more product sales.  

maintenance and repair services are possible: self service  positive influence of the service levels on product design  

spare parts and also breakdown servicing. Three kinds of  serviceability etc.    We use a utility function to show the  

require  after  sales  support  for  preventive  maintenance,  diagnostic   features,   modular   products   with   ease   in  

The common feature is they are all durable products that  of    high    reliability    products,    products    with    fault  
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Since the number of repairs completed is at most equal to  sales and the service operations of the IMSN.  
of  jobs  to  be  completed  (including  the  backlog  jobs).  promoting   collaboration   between   the   manufacturing,  
number of repairs completed in that day to total number  system  (as  shown   in  Figure  4)  can   be  prevented  by  
8. Service level for a particular day is the ratio of  The  fluctuations   in  service   capacity  observed   in  the  
capacity is engaged for a day.  and accordingly the sales decline as shown in Figure 4.  
7. For  performing   one   repair  job,   one  unit   of  service centres are unable to maintain their service levels  
long.  leadtimes   involved  in   service   capacity   addition,  the  
6. We assume the product life-cycle to be 10 years  need   for   excess    service   capacity.   Because    of   the  
because of the delays involved in hiring and training.  sudden  increase  in  product  sales  after  a  lag  creates  a  
5. Acquisition  of  service  capacity  takes  120  days  reactive feedback system results in a bull whip effect: a  
0.01*Population  capacity  than   required  needs   to  be   added.  Thus  the  
4. Mean  number  of  failure  per  day  =  the  service  up  to  the   desired  levels,  sometimes  more  
(Mean_Service_level - 0.7)*10000/3.  Hence, to rapidly clear the backlog of jobs and to bring  
influences  the  sales.  Product  Sales  =  and  jobs  continue  to  accumulate  in  the  interim  period.  
3. The   service   level    is   the   only    factor   that  Consequentially  the  service  levels  continue  to  decline  
2. Car life = 10yrs or 3650 days  service  capacity  addition  is  not  immediate.  
1. A production rate of 1000 units/day is assumed.  acquiring and deploying service capacity, the impact of  
assume the following values:  capacity.  However  since  there  is  an  inherent  delay  in  
software  to   simulate  the  system  dynamic   model.  We  the accumulation of jobs by increasing the service center  
use  the   cause-effect  diagram   in  figure   3  and   Ithink  An  IMSN  based  on  a  feedback  mechanism  responds  to  
feedforward mechanisms in the cause-effect diagram. We  

The dotted arrows in figure 3 indicate the feedback and  corresponding systems.  

than system 1, which is reflected in the populations of the  

service level, the population in system 2 has more sales  population growth  
significant benefits. We observe that because of the high  arrival  rate)  ï Backlog  ï Capacity  to  support  expected  
population growth. The graph in figure 4 illustrates the  Amount of capacity freed = Current Capacity - 1.2*(Job  
variation  in  the  service  level,  which  in  turn  effects  the  equation:  
On the other hand, feedback system shows considerable  Overcapacity  is   removed   according  to   the  following  

taking into account the lead time.  120 days * Failure rate  
accurately  predicts   the  required  capacity   and  adds  it  Capacity ordered every 120 days = Population growth in  
fluctuations.    This   is    because    feed-forward   system  

multiplied by the failure rate.  
very high service levels while the feedback system shows  

required    extra   capacity    is    the   population    growth  
feedback.  The  feed-forward  system  is  able  to  maintain  

120   days   we   forecast   the   population   growth.   The  
feedback.   2)   System    with   both   feed   forward   and  

We have assumed the lead time to be 120 days and every  
Figure 5 compares the two systems: 1) System with only  

service capacity.  
centre.  

IMSN allows us to have feedforward control to add the  
collaboration between the manufacturing and the service  

service  capacity.  Information  visibility  that  comes  with  
service capacity shown in the figure can be prevented by  

procurement of capacity we can ensure timely increase in  
clear  from   figure  4.  The   kind  of  fluctuations   in  the  

added  population.  Taking  into  account  the  lead-time  in  
service  levels  decline  bringing  down  the  sales.  This  is  

the incremental service capacity required to support the  
involved  in  increasing  the  service  centre  capacity,  the  

used  to  forecast  the  growth  in  population  and  calculate  
excess  service  capacity.   Because  of  the  set   up  times  

2.     Feedforward   system:  Sales   information  can   be  
increase in product sales will after a lag create a need for  

feedback  system  creates  a  bull  whip  effect:  a   sudden  
arrival rate) - Backlog  excess  capacity  needs   to  be  hired.  Thus   the  reactive  

Amount of capacity freed = Current Capacity - 1.2*(Job  declines  and  jobs  accumulate.  To  clear  this  up  quickly,  
following equation:  operational,   in  the   interim   period,  the   service   level  
and   excess   capacity    is   removed   according   to   the  is  a  delay  in  acquiring  service  capacity  and  making  it  
Everyday the service centre is checked for overcapacity  jobs by increasing the service centre capacity. Since there  

Feedback system (system 1) responds to accumulation of  
Capacity in the process of procurement  

jobs)*1.1 + (Backlog of jobs) / 5 ïExisting Capacity ï outlined above.  
Capacity ordered on any day = (Rate of arrival of new  We  simulate  both  feedback  and  feedforward  strategies  

the feedback system for capacity requisition is:  capacity = mean number of failures = 0.01*Population  

information  about  product  sales.  The  equation  used  by  Under  the  above  assumptions,  the  ideal  service  centre  

typically  operate   in  this  fashion   when  they   have  no  

reactive, feedback system and most service centres would  of failures, 1).  

lead  time  from  the  time  an  order  is  placed.  This  is  the  the capacity, Service level = Min (Capacity/Total number  
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Hence, to predict the load on the service centre we need  aspire   towards.   In    reality   this   reference    utility   is  
Also, as a product gets old it comes more often for repair.  which  defines  a  target  utility  level  for  the  company  to  
at a higher rate, resulting in greater number of repair jobs.  utility  function,  similar  to  the  utility  described  above,  
increase in product sales over time the population grows  customers. Furthermore, we also incorporate a reference  
rate  increases   with  the  age   of  the   product.  With  an  positive   influence    on   the   utility    as   perceived   by  
earlier analysis, is the assumption that the product failure  periods,  better   product  and   service  qualities,   have  a  
model  presented   in  this  section,  as   compared  to  our  from buying the product. Similarly, free service contract  
distributed. One key differentiating factor in the extended  on the utility function since higher prices deter customers  
service   centres,    each   of   which   are    geographically  Product price and service price have a negative influence  
of  simplicity,  we  have  assumed  aggregated  models  for  

included in our model of an IMSN. However for the sake  price +1000*Service level + Free service contract.  
this  manner,  the  concept  of  design  for  serviceability  is  Utility = -Product price + 1000*Product quality - Service  
failure events and consequentially repairs is reduced. In  

reliability  of  the  product  increases  and  the  number  of  
warranty period.  

Concurrently,   as   the   product   quality   improves,   the  
quality,  service  price  and  quality  and  the  length  of  the  

prices,   in  turn   stimulating  further   sales   and  profits.  
a  consumer  is  a  linear  function   of  product  price  and  

improved product quality, reliability and reduced product  
For our analysis we assume that the utility of a product to  

These investments bear fruit at a later time in the form of  

percentage of the profits are continually invested in R&D.  
manufactures and services a single product.  

during  warranty.  In  addition,   we  assume  that  a  fixed  
features  into  a  more  realistic  model  of  an  IMSN  that  

service  provision  and   cost  of  providing   free  services  
period.  In  this  section  we  attempt  to  incorporate  these  

both  products  and  services,  less  the  cost  of  production,  
and the service and the quality and length of the warranty  

The  profits  of  the  IMSN  are  derived  from  the  sales  of  
factors such as the price and quality of both the product  

in reality the purchase decision is influenced by multiple  
product  

is based primarily on the quality of the service. However,  
Figure 9: Influence diagram for IMSN with single  

assumption that the consumer's decision to buy a product  

The basic model presented in Section 4 is simplistic in its  

PRODUCT  

5. MODELING IMSNS WITH A SINGLE  

feedback  

maintain higher service level than system with only  
Figure 5: System with Feed-forward and Feedback  

Population system 1 

system 1 

Service level 

assumptions is presented in Figure 9.  
Population system 2 

servicing  a  single   product  under  the  above  operating  system 2 
influence   diagram   for  an   IMSN   manufacturing   and  Service level 
process   to    remedy    the   service    deterioration.   The  

levels  and  quality,  requiring  some  kind  of  monitoring  

result in more service demands putting a strain on service  

sales and growth in the product population will over time  accumulated jobs  
product  will   expectedly   increase.  However   increased  Figure 4: Buildup in service capacity to clear  
service bundle offers superior value the demand for the  

utility of the product offered by the IMSN. If a product  

reference  utility  (utility   of  competitive  offerings)   and  

day is directly proportional to the difference between the  Capacity 

its sales. Hence, the number of sales that take place in a  

offered by the IMSN, relative to the competition, higher  

proposition.  As  can  be  expected,  the  better  the  product  
Backlog of jobs 

towards,  by  improving  the   product  and  service  value  

utility level also provides a goal for the company to work  

competitive  pressures  facing  an   IMSN.  The  reference  

competitors.  In  this  manner  we  are  able  to  account  for  

equivalent  to  the  utility  of  the  products  offered  by  the  
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In  terms   of  the  future,   we  develop  multiple   product  
service capacity is needed to complete a single repair job  

IMSN  with  just  a  feedback  system.  Since  one  unit  of  repair crews and spare parts.  
feedforward system is more planned in comparison to an  the service centres to reduce the bullwhip effect on the  
11 that the service capacity growth in an IMSN with a  departments.  Feed  forwarding  the  sales  information  to  
involved in the system. It may be observed from Figure  centres feedback to design teams and sales and marketing  
consistent   service    levels,   inspite    of   the    dynamics  particular  we   study   the  beneficial   effects  of   service  
feedforward and feedback mechanisms is able to provide  study   providing   a   framework    for   the   analysis.   In  
compared as shown in Figure 10. Clearly an IMSN with  white  papers  on   benefits,  ours  is  the   first  systematic  
with both feed-back and feedforward were simulated and  there are several studies in the form of business cases and  
The  service  levels  for  IMSNs  with  only  feed-back  and  between manufacturing plant and service centres. While  

In  this  paper,  we  have  studied  the  information  sharing  
first few days before being gradually replaced over time.  

non-linear manner, as it rapidly becomes outdated in its  6. CONCLUSION  
6.    The   product  becomes   obsolete  in   6  years,   in  a  

time.  feedforward 
5.    The  probability  of  a  product  failing  increases  over  with only feedback and system with feedback and  
100%.  Figure 11: Comparison of service capacity for system  
meaning that the ROI for R& D investments is more than  
non-linearly   for    incremental   investments    in    R&D,  

4.    Product   quality   &  Manufacturing   cost   improves  

products  

3.    Profit  margin  of  10%  incorporated  in  the  price  of  

Service Price = Service capacity cost*(1 + service level).  

relationship.  

service   level   offered   as   dictated   by   the   following  

2.     The   price  charged  for   service  dependent  on  the  

money per period.  

1.     One   unit  of  service  capacity   costs  100  units  of  

based on the following parameters and assumptions.  
feedback and one with both feedforward and feedback.  the behavior of realistic IMSN models. Our analysis was  
with  (Figure 3), establishing the fact that it is harder to predict  
Figure  10:  Comparison  of  service  levels  for  an  IMSN  intricate  than  the  basic  model   presented  in  Section  4  

within   this   extended   and   realistic   model   are   more  

influence  diagram  it  may  be  noticed  that  the  dynamics  

required extra capacity is added as appropriate. From the  

for  number  of  failures  per  day  after  240  days  and  the  

population and age of installed base a forecast is made  

the first 120 days of operations. Based on growth of the  

was set to be adequate to meet all demands occurring in  
capacity  addition  was  120  days  and  the  initial  capacity  

study,  it  was   assumed  that  the   lead  time  for  service  

and  the  bottom-line  for  the  IMSN.  For  the  simulation  

system  in  terms  of  its  ability  to  improve  service  levels  

that the feed-forward system is better than the feedback  

The above model was simulated in IThink to demonstrate  

profits for an IMSN with only feedback.  

requirement.  and  feedforward  mechanisms  are  50%  higher  than  the  

employed  to  forecast  and  plan  for  additional  capacity  compared.  The  profits  in  an  IMSN  with  both  feedback  

the other hand, in a feedforward system, the sales data is  the   entire  lifecycle   of  the   product   and  their   profits  

the reference service level, service capacity is added. On  with both feedback and feedforward were simulated over  

feedback based system, if the service level drops below  backlog of service jobs is cleared. The models for IMSNs  
are  maintained  at  the  required  level.  For  example,  in  a  IMSN with only feedback is eventually eliminated as the  

and  service  sectors  and  for  ensuring  that  service  levels  be  noticed  that  the  excess  service  capacity  added  in  an  

for controlling the interaction between the manufacturing  capacity increases only in a stepwise manner. It may also  

feedback mechanisms, explained in the earlier sections,  lead-times  in   service  capacity   acquisition  the  service  

Additionally,    we   incorporate    the    feedforward   and  incoming   repairs   jobs.    However,   due   to   the   long  

one with a feedforward system, will trace the number of  

base. synchronized  manufacturing   service  network,  such   as  

to track both product sales and the age of the installed  in  a   day,   the  service   capacity  over   time  in   a  well  
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A Study of Corporate Managerial Module and Information System 

Orienting Agile Virtual Enterprises  

services (TEAM)  and Basic  Organization  Unit (BOU). 

Virtual Group  (VG), project team  based on products  or 

virtuality and time-validity. There  are  four  tiers,  namely  Virtual  Enterprise  (VE), 

agile effects.  The characteristics are  integration, agility, production procedures, adopting the forms of teamwork. 
VE is  to fulfill the joint  destinations and to  achieve the The   managerial   approaches    of   VE   focus   on   the 
The  motivation of  the  emergence and  development  of 

3. ORGANIZATION OF VE  

2. CHARACTERISTICS OF VE  
autonomous and independent. 

of agile manufacturing. business opportunity. Their members are 

which vary with the markets and become  the kernel part opportunities,  uniting  or  dismantling in  terms  of 

marketing of products are implemented by means  of VE, ò  Time-validity  of VE:  VE are  based  on the  market 

The   management,   development,   manufacturing   and 

development  of new  products  and better  management. organizations, namely functional virtuality. 

advantages of enterprises, concentrating on the finance,  but  there  are  no  corresponding  internal 

resources and strategically join the competitive manufacturing, assembling, management and 

achievement   in   information   technology   and    social virtuality. The VE have functions such as 

that   the   enterprises   make   good   use   of   the   latest varying environment, namely organizational 

enterprises (VE).  The fundamental  concepts  of VE  are changing objectives, replacing products and 

Agile   manufacturing   on   the  basis   of   agile   virtual stable,   but   they   can   reconstruct   in   terms   of 

manufacturing model was  put forward in the  report, i.e. markets,  the   structure  between  members   is  not 

Century   before    the    American   Congress.    A   new ò  Virtuality   of   VE:  In   order   to  fit   the   dynamic 
a  report  entitled  Manufacturing Strategies  of  the  21st 

Iacocca Institute of Lehigh University in USA, proposed flexibility and managerial relevance. 

Rick  Dove,  together  with   more  than  100  experts  in cross-organizational   participation,  manufacturing 

Department and  13 well-known  enterprises, Roger  and characteristics refer to connection, 

In   1991,  supported   by  American   National   Defense perspective of business management, these 

scalable,  namely  RRS  characteristics.    From  the 

managerial modes and competition models. being  reconfigurable,  being   reusable,  and  being 

the  enterprises and  management  review the  traditional opportunities  and   promoting  creativity,   such  as 

have creativity to develop new products. Consequently, the   dynamic   markets   by  grasping   the   market 

individuality  and  diversity  call  for  the   enterprises  to are able to react and accomodate to the demands of 

reorganize    and   adjust.    The   customersô    needs of ò  Agility  of VE: Agility  indicates that the enterprises 
simple   managerial    structures,   which    are   easy    to 

changeable markets also  call for the  enterprises to have the major approach to the system reconstruction. 

have  flexibility   and  adaptability  in   the  market.  The Integration is the  primary function of  VE and also 

increasing  greatly. All  these  call for  the  enterprises to conformity and resources complementation. 

diversity, and  the  uncertainty of  the market  demand  is This   can   be   realized   by   means   of  resources 

Consumers   prefer  the   concept   of  individuality   and in  order  to develop  prominent  competitive  edge. 

are  great  changes   in  global  economic  environments. the VE, conforming and exerting their unity effects 

With the  development of  information technology, there advantages dedicate their  competitive privileges to 

relevant enterprises with varied managerial 
1. INTRODUCTION  ò  Integration   of  VE:  Integration  indicates  that  the 

Key Words: Agile virtual enterprises, Operation modules, Management information systems 

methodology is also proposed in the paper. 

extended  to  the corresponding  information  systems,  and  the  development  of  systematic logic  modules  and  kernel 

the analyses  of the  characteristics, organization forms  and operation  processes in agile  virtual enterprises,  studies are 

The operation modules and information  system construction are essential contents in agile virtual  enterprises. Based on 
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VE have cooperation  and competition. In  terms of 
potential  products  and  service   in  the  market  in ò  Managing,   Tracing  and  Recording:  Members  of 
social  environments.   The  VE  will   discover  the normal operation of VE. 
new products,  analyses of market  competition and the   important  bases   for  the   establishment   and 
the market  feedback, research and development  of Sound allocation  programs of risks  and profits are 
market  investigation  and  prediction,  analyses   of enterprises   and  accomplish   their   establishment. 
to   acknowledge   the   business   objects,   namely forms,  ensure  the   relationship  between  member 
opportunities. There  are varied approaches  for VE sharing  and  risk  partaking,  define  the  allocation 
starting  point  to  grasp  and  identify  the  business principles   as   resource   complementation,   profit 

ò  Identification   of  Business  Opportunity:  It  is  the the   selection    of   partners.    VE   observe    such 

evaluation of  the vital  capabilities is  the basis  for 
be decomposed into 5 phases. relevant   potential    partners.   In    particular,   the 
and profits.  Consequently,  the management  of  VE can the market objectives,  investigate and evaluate  the 
provide their  predominant resources and share  the risks reset of kernel resources, and they  also concentrate 
vital   technology,  markets   or  brands),   and   members make profits through  time-limited cooperation and 
enterprises that  manipulate the  essential resources  (e.g. ò  Selection  of Partners and Establishment of VE: VE 
The management  of VE  is proposed  by one  or several 

plays a vital role in the success of VE. 
4. MANAGEMENT PROCESSES IN VE resource  possessors.   The  coalescence   capability 

the conditions of Internet communications between 
the effective cooperation by setting up network system. products,  involving  the  resource distribution  and 
cross-disciplines,  etc. The  ultimate goal  is  to establish in   light   of   the   characteristics   of   the   chance 
organizations,   and   between   members   among   other kernel capability. VE  ensure the demand resources 
organizations, between internal and external supply of chance products or services  by their own 
priority combination issues between internal enterprises. The  member  enterprises achieve  their 
dynamic  organization.  The  whole  procedure  involves the  production and  management  processes within 
allocation  of  the  profits  and risks  Ÿ management  of information  between enterprises  and  harmonizing 
Ÿ decision    on   the   cooperation   strategies   Ÿ the Virtual Enterprise  are gained  by means of  sharing 
essential resources Ÿselection   of the  business partners ò  Structural   Analyses   of  VE:   The  advantages   of 
of  the  business  processes  Ÿ the confirmation  of  the 

the description of the  business opportunity Ÿ definition strategies of their members. 

In the  construction of  VE, the  procedure is as  follows: terms of  the product  and technology  development 

Fig.1 The Description of Tier Structures of VE 

BOU BOU BOU BOU BOU BOU organization  
Corporate basic  

é 

Team Team Team Team Team Team Team Team Team organization 
Corporate mobile 

Internet/Intranet/Extranet 

cooperation Compatibility between enterprises Transference Supply  chains Virtual Interruption & Cooperation 

Virtual group Virtual group Virtual group Virtual group é VE 

Products or service Market opportunity 

chains. The third tier is the mobile organization between 

interrupted compatibility, transference and supply enterprises, illustrated as Figure 1. 

methods of cooperation are virtual cooperation, physical  material and  dynamic  associations  within the 

functional  projects  by  information  network,  and  their tiers represent  the many-to-many  mapping between the 

cooperation   between  enterprises   made   up  of   many made up of equipment, staff and technology. All the four 

numerous  functional  projects.  The  second  tier   is  the fourth tier is  the basic manufacturing organization  units 

The  first   tier   is  the   virtual  enterprise   made  up   of enterprises by establishing basic  organization units. The 
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such characteristics as encapsulation, inheritance, 

decision-making.   Object-Oriented    Methodology   has people,  property,  materials,  production,  supply,   sales, 

sharing, communication, cooperation and configurated   corresponding   to   subsystems   such    as 

the   enterprises    with   environment    for    information business organizations are  matched. The parameters are 

departments  and all  the production  phases.  It provides the  object-bank, orderly  business  processes and  sound 

interior  information   in  all  the   business  management missions of  the enterprises.    Objects  are selected from 

corresponding  to  the  treatment  of  the  businesses  and is  based  on  the  business  opportunity  and   production 

settlement of the basic data of enterprises, renovative and  connective MIS.  The designing concept 

Their   MIS   is    responsible   for   the    collection   and being  reusable, so  that  it is  convenient to  develop  the 

Information flow within enterprises is based on Intranet. multi-states,   modifiability,   dynamic   connection   and 

Fig.2 Logic Module of MIS in VE 

Technology within Enterprises across Enterprises 
Unit Integration Information Integration Information Integration 

Phase 1: Phase 2: Phase 3: 

Corp Corp 
MIS 

CAD MIS 

CAD ASP 

Intranet OA 

OA 

Corp Corp 

reorganization and agility. 
and the environments, illustrated in Figure 2. information, structures and functions, dynamic 
between enterprises  and  the environment,  between VE (MIS) of VE are  the complete distribution of the system 
flow  within  enterprises,  between  member  enterprises, characteristics  of  the management  information  system 
In the  logic module of MIS  in VE, there  is information traditional information system, the prominent 

development of enterprises. Compared with the 
5.2 Logic Module of MIS in VE are required  to accomodate  quickly to  the changes  and 

structural form in VE,  the business information systems 
multi-disciplines and multi-tiers. virtual manufacturing module that is the major 
large-scale cooperation on the basis of chaotic  changeable   environments,  particularly  in   the 
reliable and effective, and it is robust  in supporting business  management  of  enterprises.  However,  in the 
and   within   member   enterprises.   It   should   be traditional information  system  plays a  vital part  in  the 
information  integration and  management  between In   the  relatively   balanced   market  environment,   the 
sophisticated,  which   meets   the  demand   of  the 

ò  Robustness:   MIS  in   Virtual  Enterprise   is  quite 5. MIS OF VE 

reorganization. operation or after the disorganization of VE. 
new business flows after the dynamic application. These  processes will occur  during the 
integration and  adjustment, and  meet the needs  of belonging  of  the  new  technology  and  its  future 
flexible  for VE  so  that  it  can execute  functional the  business   management,  and   tackle  with   the 
require   that   the   corresponding   MIS   is   rather expenditure. Additionally,  VE reckon  the funds in 
operation   and   the   reorganization   of   the  units development expenditure, and manufacturing 

ò  Flexibility: The reconstruction of dynamic business the   apportionment  of   management  expenditure, 

contracted  interest-allocating   program,  involving 

expenditure,  rights  and   interests  in  light  of  the management information system can be integrated. 

opportunity,  they  will   reckon  the  correspondent within  VE   is  not   blocked  and   that  diversified 

the specific  products  and services  of the  business requires that  the Management Information  System 

ò  Reckoning and  Disorganizing: When VE complete member enterprises  and  within enterprises,  which 

regional barriers. Information flows between 
reorganize and even disorganize. network  information   technology  and  breaks  the 
the   member  enterprises   and   markets,  VE   will virtual  business  that  takes  the  advantage   of  the 
feedback  suggests that  there are  great  changes in ò  Openness  and Compatibility: VE  is a new  type of 

organizational structures dynamically. If  the 

regulations   and   market    situations,   VE   adjust 5.1 Characteristic of MIS of VE 

16 The Fourth International Conference on Electronic Business (ICEB2004) / Beijing 



 

17 
 

excavating   data.   Virtual   enterprise   modules   enable 

relative independence between member enterprises. enterprises to the high-tier management through 

structural  systems.   Additionally,  it  can   maintain  the back the information  from the mid  or lower tiers  of the 

applications,   and   the  compatibility   of   the   separate comparatively higher tiers to the lower  tiers, and to feed 

inter-operation between management objects and transfer the specialized information from the 
request  broker   (ORB),  and  it   meets  the  demand   of technology make it possible for the former enterprises to 

structural  systems.   It   defines  a   structure  for   object The   development   and    application   of   the    Internet 

individual   visit   to   objects   possible    in   a   separate 

canonical   system    construction   that    can   make   an VE are agility and integration. 

can  operate  between  distributive  objects,   and  it  is  a and manufacturing development. The soul  and kernel of 

CORBA is an  essential communication mechanism  that the  concept  of  agility, accommodating  to  competition 

behavior and  market competitive  strategies directed  by 

information system conforming to STEP. VE   are    the   advanced    organizational   management 

the engineering datum structure and distributive concentrated and  cooperative  managerial methodology. 

language, and it provides the datum information that has and replaces manipulating management with 

objects.   It   is   a   formal   information   module-setting management with  juxtaposition managerial  procedures, 
objects, and  the operation that confines  and permits the The managerial methodology  of VE replaces  sequential 

EXPRESS is to present objects,  information units of the focus on reshaping the  relationship between enterprises. 

internal  relationship   in  the   enterprises,  whereas   VE 

corresponding formats. The traditional  management theory  concentrates on the 

the traditional package treatment data through 

information system  for VE, and then  it is transferred  to 6. CONCLUSION 

STEP is to offer data module in  establishing distributive 

methodology and hacker inducement methodology. 

capability to be reusable. scanning methodology, network invasion testing 

encoding   efficiency,   system    maintenance,   and   the methodology, firewall technique, network security 

data and  enormous data  quantity. Also, it  improves the specification  of managerial  purview, datum  encryption 

the  characteristics of  VE such  as  versatile information behavior of  datum bank,  rich semantic  association, the 
OOM expresses  through objects.  It is  corresponding to through  safety   methodologies  such  as   the  state  and 

The   current   security   mechanisms   can   be   fulfilled 

request broker architecture (CORBA). 

module-setting  language  (EXPRESS),  common  object MSASP, XSL). 

exchange of product model data (STEP), a ò  web  integration technologies (Servlets, JSP, 

object-oriented  methodology  (OOM), standard  for  the OASIS, ICE, RosettaNET, OBI, WIDL), 

and supported by significant technology, namely ò  XML-based  E-commerce protocols (BizTalk, CBL, 

on  the  basis   of  Internet/Intranet/Extranet  technology, MQSeries, FIPA-ACC), 

This sort of information flow is  integrated in enterprises middleware systems (JMS, MS-Message Server, 
ò  open  and standard distributed messaging 

5.3 Core Methodology of MIS in VE Mobile Objects), 
ò  intelligent  mobile agents (FIPA, OMG-MASIF, 

two major factors to be considered. (ODBC, JDBC), 

bank safety  of MIS  and network  system safety  are the ò  standard  interfacing to federated multi -databases 
enterprises.    Regarding the security of  the system, data commercial products), 

setting up corresponding external server of the OMG-JointFlow, XML-WfMC standards, many 

e-commerce  systems,  which  can  be   fulfilled  through and workflow management systems (WfMC, 

promulgation and  communication, advertising  systems, ò  open  and standard business process automation 

based on  Internet. Their  MIS is  applied to  information Language, PSL), 

Information  flow between  VE  and  the environment  is (UML, UEML, WfMC XML -based Business 

ò  business  process modeling tools and languages 

cooperative enterprises. Business Objects and Components), 
part of Intranet between the enterprise and its processes and objects (EJBs, OAG and OMGs 

intimate member enterprises.  It can also  be viewed as a ò  standardized  modeling of business components, 
assumes   the    information   communications    between (XML, ebXML, WSDL), 

between  public   Internet   and  specialized   Intranet.  It ò  information/object  exchange mechanisms and tools 

accomplish   their  mutual   goals.  It   can   be  a   bridge services (J2EE Framework, ActiveX Framework), 

cooperative network that  makes enterprises connect and ò  open  distributed object oriented middleware 

on  Extranet.  Their   MIS  is  outstretched,   and  it  is   a (TCP/IP, HTTP, RMI, SOAP), 

Information flow  between member  enterprises is  based ò  open  inter-operable  underlying  network protocols 

management. enterprises also involves: 

prediction and decision-making of business Information  Treatment   Methodology  of   agile  virtual 
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A Study of Single-vendor and Multiple-retailers Pricing-Ordering Strategy 

under Group-Buying  Online Auction 

backlogged demand  increases as the  waiting time  to the 

time-dependent function,  which  ensures that  the rate  of management and auction process. 

the   selling    price   and    the   backlogging    rate   is    a auctioned. Hence, our  study tries to bridge  the inventory 

where the demand rate is a convex decreasing function of online auction markets, where almost  all products can be 

(2003) generalize the work  of Wee and consider a model important  issue   for  those   products.  Internet   expands 

stock  deteriorates  with  time.   Papachristos  and  Skouri does   not   consider   inventory   because   it   is   not   an 

pricing  and  partial  backordering  when   the  product  in (1999)  survey. However,   the  traditional auction  theory 

deterministic  inventory  model   with  quantity  discount, traditional auction  studies  can be  found in  Klempererôs 

policy   of   price  discount.    Wee  (1999)   introduces   a proves   the   Revelation   Principle.   The   details   about 

have paid the attention on the perishable product with the Revenue   Equivalent   Principle   and    Myerson   (1979) 

manufacturer.  Meantime,  in recent  years,  some  studies expected revenue, Vickrey (1961) proves the well-known 

multiple regional wholesalers who  are served by a single to traditional auction  models. By considering the sellerôs 

(1991)  consider a  price-dependent demand  function  for the GBA as  the pricing mechanism,  it is helpful  to refer 

maximizing the  supplier's profits  only. Zahir and  Sarker at which  they all  ñwinò (Horn et  al. 2000).  When using 

However,   their    objective   function    is   restricted    to GBA enables bidders  to aggregate to  offer a lower price 

another  to be  the  ñwinnerò  with  the  highest price,  the 

Rosenblattôs model. traditional auctions,  where bidders  compete  against one 

Buscher  and   Lindner  (2004)  further   extend  Lee   and such  as LetsBuyIt.com  and  Yabuy.com.  Different from 

the   vendorôs    ordering   and    discount-pricing   policy. homogeneous multi-unit auction, has many users on sites 
Monahanôs  model and  developed an  algorithm  to solve Moreover, the group-buying auction (GBA), a 

cost to the  buyer. Lee and Rosenblatt  (1985) generalized 

maximized the  vendorôs gain; it  is done at  no additional different from the traditional quantity discount policy. 

vendor-oriented  optimal   quantity  discount  policy   that individual  buyerôs purchase  quantities. These  are  much 

was one of the early authors who analyzed a purchase   quantities   of  all   buyers,   and   not   just   an 

interest. Starting from Crowther (1964), Monahan (1984) which  means  the price  declines  monotonically  in  total 

The  price  discount   policy  is  a   subject  of  significant Each buyer in  the GBA will only buy  a piece of product 

buyers and  every buyer  will be  charged the  same price. 

and the buyer. (Yang, 2004). does  not  lead  to  price  discrimination  among  different 

is to setup a  pricing policy acceptable to both the  vendor form. However, the GBA, unlike the traditional  discount, 

resources and profit. One  of the most common strategies Group-buying auction is  also a kind of quantity  discount 
the  cooperation   includes   the  sharing   of  information, 

between the vendor and the buyer. Based on mutual trust, auction, is employed in our study. 

supply chain network  requires a cooperative relationship particular  pricing mechanism,  the  Group buying  online 

(minimize)  their individual  profits  (costs). An  effective difference   between   our   work   and   theirs   is   that   a 

independently and opportunistically to maximize buyers,  in which,  the  products is  perishable.  The  main 

self-interest,   are    separate   economic    entities   acting chain  consisting  of  one  vendor  and  multiple  different 

The  supplier  and buyers,  with  different  objectives  and In  our  paper,  we also  analyze  the  two-echelon  supply 

1. INTRODUCTION  following replenishment point decreases. 

Keywords: Group-buying online auction, supply chain, newsvendor model, B2B market 

mechanism in the B2B e-market, under which, all members of the supply chain will improve their payoffs. 

supplier is  also studied.  Finally, it  is concluded that  the group  buying online auction  is a  useful and  efficient pricing 

decision of  the retailers  was analyzed. Then,  from the  perspective of the  supplier, the  optimal pricing strategy  of the 

where one supplier faces 2  different retailers, who cooperate in the order  decision making. Firstly, the optimal ordering 

and opportunistically  to maximize  their individual profits.  In this  paper, a GBA  model in the  B2B market  is studied, 

The supplier and buyers, with  different objectives and self-interest, are separate economic  entities acting independently 
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1 2 where  p >p .  Then   the  retailers   will  bid  their   order 
1 2 First,  the  supplier  will  set  the  price  curve  (p ,  p ,  l), 

ừ 2 n Ó 0 supplier  and  each   retailer  faces  independent  markets. Ử 
ordering decision process,  order products from  the same 1 Ừ s.t. n Ó 0 

Ử Suppose  two retailers,  which  will cooperate  during  the 1 2 ứ n + n Ó l 

2 n 
2. MODEL DESCRIPTION  2 2 2 1 2 2 Ú + S  n  dF (  ) x ī ( n + n ) p 

+Ð 
(1) and describe the future research directions. 1 0 n 0 1 2 n , n 

1 1 1 1 1 2 2 Ú Ú Ú discount strategy.  In section  5, we  summarize the paper max S  xdF   x (  ) + S  n dF   x (  ) + S  xdF (  ) x 
1 2 +Ð n n retailers.  In Section  4,  we study  the  supplierôs  optimal 

Programming I  Section  3  deduces  the   optimal  order  strategy  for  the 
Solve two nonlinear programming problems 2, we  build the model  with one  supplier and 2  retailers. 
[Step I] The rest of  this paper is  organized as follows. In  section 
This problem can be solved in two steps: 

the B2B e-Market environment. 
1 2 1 +  ī (1 H  n ( + n ī l )) p ) order to  make a  more effective and  efficient decision in 

2 n coordination  strategy in  a  two echelon  supply  chain in 
2 2 2 1 2 1 2 2 Ú + S  n  dF (  )) x ī ( n     n     H  n      n     l   p + )( ( + ī ) effort  is  to  regard  the  GBA  as  a  useful  and  resultful 

+Ð 
in academia to  study the GBA in the B2B  e-market. Our 1 0 n 0 1 2 n , n 
travel. To the best of our knowledge, our paper is the first 1 1 1 1 1 2 2 Ú Ú Ú max( S  xdF   x (  ) + S  n dF   x (  ) + S  xdF (  ) x 

1 2 office  supplies  and  vehicles,  vegetables  and  company +Ð n n 

connectivity,  electricity  and  gas,  computer  equipment, is to maximize the whole profit of both retailers, i.e., 

When the two retailers cooperate, their optimal strategy computer   hardware,  software,   telecommunications   & 
1 2 1 goods and services,  such as, furniture,  commercial print, +  ī (1 H  n     n      l   p ( + ī )) ) 

B2B market, the GBA has  been employed to sell diverse i 0 n 
i i i i i i 1 2 2 profitable. According  to Anand  and Aron (2003),  in the Ú Ú S  xdF   x (  ) + S  n dF   x     n   H  n      n     l  p (  ) ī ( ( + ī ) 

i +Ð n the B2C  to the B2B  market (Clark 2001)  which is more 
Hence the payoff for retailer i  is practice,  Mobshop changed  its  strategic  direction  from 

ừ better  positioned   for   future  growth.   In  the   business 0, if x < 0 
Ừ where H  x (  ) = . GBA websites oriented toward the B2B market should be ứ 1, if   x Ó 0 

segment. Kauffman  and  Wang (2002b)  suggest that  the 1 2 2 1 2 1 p    H(n      n      l)p = + ī + (1īH(n    +n    īl))p   , 
the B2B  market, which is  a more prosper  and profitable 

the wholesale price 
They, however,  all do not  study the  GBA mechanism in 

is related  to the sum  of the retailersô order  quantity, i.e., 

0 
pricing mechanism to the newsboy model. i i Ú S  xdF   x  . When using  the GBA, the  wholesale price (  ) 

i novel products in  the uncertain market and  link this new n * 

a  GBA model  for  a  monopolistic  manufacturer  selling i S 
i i quantity is n = F ( ) and the payoff is trends (Arcelus et al., 2003). Chen et al. (2004b) consider *  ī 1 i S ī p 

inventory literature has paid little notice to  the marketing 
i 0 n 

scale  economies of  production.  On the  other  hand,  the i i i i i i Ú Ú S  xdF   x (  ) + S  n dF   x     n  p (  ) ī .   The   optimal   order 
GBA in different scenarios, e.g., demand  uncertainty and i +Ð n 

They  compare  the  posted pricing  mechanism  with  the the  newsboy   model  and   the  payoff   for  retailer   i  is 
(2003)  devise  an  analytical  model  to  study  the  GBA. selling price is p. Then each retailer faces the  situation as 
consumers  to achieve  a critical  mass.  Anand and  Aron When no quantity  discount is offered, the  supplierôs unit 
GBA is  still  a new  concept, the  websites  must educate 

RETAILERS  Kauffman and  Wang (2002b)  point out that  because the 
3. THE ORDER STRATEGY FOR THE on   the   empirical    study   of   twelve   GBA   websites, 

for Mobshop-listed products over  various periods. Based 
face a statistic game. GBA. They  analyze  the changes  in the  number  of bids 
retailers  make  their  decision  simultaneously.  i.e.,  they Wang  (2002a)   conduct  an  experimental  study   of  the 
salvage 0. All information is common knowledge and the (independent private  values) assumption.  Kauffman and 
end of the auction,  the unsold products are perished with incentive compatible for bidders under the IPV 

i the demand is a random variable with PDF  F  . At the optimal  strategy.   They  prove   that  the   mechanism  is . 
i for  the  GBA,  based on  which  they  study  the  biddersô retailer i faces the ith  markets with unit sale price  S , and 

1 is rare.  Chen et al.  (2002) build  a dynamic game  model their  order.   Otherwise,  the  unit  price   is  p .  Suppose 
2 lacks a theoretical framework  and  the study on the GBA greater than l, then all the retailers pay unit price  p to get 

Although  the  GBA is  widely  used  in  the  E-market,  it quantity. If  the sum  of the  order quantity  is equal  to or 
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respectively. Otherwise, the optimal solution is 
1 1 2 2 

quantity for tow retailers is N   =z   ;  N    = z * * 

1 2 1 2 Theorem 2 If   n  +n    < l and ́  >ˊ  , the optimal order *  *  

2 n * 
2 2 2 1 2 1 1 2 Ú + S  n  dF (  )) x ī ( n + n ) p since   n  +n    Ó l , hence *  *  *  *  *  

+Ð 
2 n 1 * n 0 0 2 2 2 1 2 2 * Ú + S  n  dF (  ) x ī ( n + n ) p ) 2 1 1 1 1 1 2 2 Ú Ú Ú *  *  *   ́ = ( S  xdF   x (  ) + S  n  dF   x (  ) + S  xdF (  ) x 
+Ð *  

1 2 +Ð n n * * 1 n 0 0 * 2 z 1 1 1 1 1 2 2 Ú Ú Ú = S  xdF   x (  ) + S  n  dF   x (  ) + S  xdF (  ) x 2 2 2 2 *  Ú + S  z  dF (  )) x ī lp 1 2 +Ð n n * * 
+Ð 

2 n 1 0 z 0 2 2 2 1 2 2 Ú + S  n  dF (  ) x ī ( n + n ) p ) 1 1 1 1 1 1 2 2 Ú Ú Ú  ́ = ( S  xdF   x (  ) + S  z dF    x (  ) + S  xdF (  ) x 
+Ð 1 2 +Ð z z 

1 0 n 0 1 2 n , n Suppose 1 1 1 1 1 2 2 Ú Ú Ú Ò max( S  xdF   x (  ) + S  n dF   x (  ) + S  xdF (  ) x 
1 1 1 1 2 2 2 2 (   (    ) F  z    īF   z      F   z    īF    z     < .  Q.E.D. (   ))( ( ) (    )) 0 1 2 +Ð n n ' ' 

1 2 1 which contrasts to +  ī (1 H  n ( + n ī l )) p )) 
1 1 1 1 1 2 2 2 2 2 2 S   F  z    īF   z     =S     F   z    īF    z (   (    ) (   )) ( ( ) ( )) n 

' ' 
2 2 2 1 2 1 2 2 Ú + S  n  dF (  ) x ī ( n     n     H  n      n     l   p + )( ( + ī ) We can deduce that 

+Ð 
1 1 1 2 2 2 S     īF   z     =S      īF    z (1 (   )) (1 ( )) , 1 0 n 0 1 2 ' ' n , n 

1 1 1 1 1 2 2 Ú Ú Ú max( S  xdF   x (  ) + S  n dF   x (  ) + S  xdF (  ) x 1 1 1 2 2 2 S     īF   z     =S      īF    z (1 (   )) (1 ( )) , 1 2 +Ð n n 
Since we can get that 

1 1 1 1 2 2 2 2 hence   ( F   z    īF    z ( ) (    ))( F    z    ī F ( ) (    )) z < 0 . 2 n ' ' 
2 2 2 1 2 2 Ú + S  n  dF (  )) x ī ( n + n ) p 1 2 1 2 1 1 2 2 Because   z  +z    =z   +z    = l , z  īz    =ī z   ī z ( ) , +Ð ' ' ' ' 

1 2 1 2 1 are two pairs of solutions (z , z ), (z ,z ). 0 n 0 
ô ô  

1 1 1 1 1 2 2 Ú Ú Ú Ò ( S  xdF   x (  ) + S  n dF   x (  ) + S  xdF (  ) x will prove  the uniqueness of the  solution. Suppose there 
1 2 +Ð n n Proof:  The existence  of the  solution  is clear.  Now,  we 

1 2 1 1 2 +  ī (1 H  n ( + n ī l )) p ) has one and only one solution (z ,  z ). 

2 ừ 1 1 1 2 2 2 n S (1 ī F  n (   )) = S (1 ī F   n ( )) 
2 2 2 1 2 1 2 2 Ú Ừ + S  n  dF (  )) x ī ( n     n     H  n      n     l   p + )( ( + ī ) 

1 2 ứ n + n = l +Ð 

1 Lemma 1 The equation group 0 n 0 
1 1 1 1 1 2 2 Ú Ú Ú ( S  xdF   x (  ) + S  n dF   x (  ) + S  xdF (  ) x 

1 2 +Ð n n 
Q.E.D 

Proof:  Because 1 2 1 +  ī (1 H  n     n      l   p ( + ī )) )) 1 1 2 2 retailer 1 is N   =n      and that for retailer 2 is ; N   =n    . *  *  *  *  2 n 
1 2 2 2 2 1 2 1 2 2 Ú Theorem 1 If n  +n    Ó l , the optimal order quantity for + S  n  dF (  ) x ī ( n     n     H  n      n     l   p + )( ( + ī ) *  *  

+Ð 

1 1 2 0 n 0 n , n 
we can get the retailersô optimal order strategy. 1 1 1 1 1 2 2 Ú Ú Ú = arg max( S  xdF   x (  ) + S  n dF   x (  ) + S  xdF (  ) x 
Using this method  and based on the following  theorems, 1 2 +Ð n n 

1 2 Therefore, it can be deduced that   ( n   n , ) *  *  the larger one is the optimal solution. 
1 2 1 +  ī (1 H  n ( + n ī l )) p )) Comparing the value of the objective function (1) and (2), *  *  

[Step II]  2 n * 
2 2 2 1 2 1 2 2 ừ Ú 2 + S  n  dF (  ) x ī ( n      n     H  n      n     l  p + )( ( + ī ) n Ó 0 *  *  *  *  *  Ử +Ð 

1 Ừ S.T. n Ó 0 1 n Ử 0 0 * 
1 2 1 1 1 1 1 2 2 Ú Ú Ú ứ n + n < l = S  xdF   x (  ) + S  n  dF   x (  ) + S  xdF (  ) x *  

1 2 +Ð n n * * 2 n 
2 2 2 2 1 2 1 Ú n + S  n  dF (  ) x ī ( n + n ) p * 

2 2 2 1 2 2 Ú +Ð + S  n  dF (  ) x ī ( n + n ) p ) *  *  *  (2) 1 0 n 0 2 , 
1 2 

1 n n 
1 1 1 1 2 Ú Ú Ú max S  xdF   x (  ) + S  n dF   x (  ) + S  xdF (  ) x 

1 2 +Ð n n 

Programming II  
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+Ð 

1 n 0 0 * 
1 1 1 1 1 2 2 Ú Ú Ú S  xdF   x (  ) + S  n  dF   x (  ) + S  xdF (  ) x 

*  
1 2 +Ð n * n * 
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1 2 2 s.t. l(p )> n   + n and supplier. *  *  

2 2 practical  and  helpful   for  the  decision   making  of  the for any  given  p , suppose  the discount threshold  is l(p ) 

2 ừ extend the number of  the retailers from 2 to k.  It is more 1 1 1 2 2 S (1 ī F   n   l (    ( ))) = S (1 ī F   n    l (    ( ))) 
Ừ 1 2 Another  important   area  for  the   future  research  is  to n (l) and  n (l) s.t. , 

1 2 ứ n   l     n   l ( ) + ( ) = l 

0 0 study such a case. 
1 1 2 2 Ú Ú  ́= S xdF   x (  ) + S  xdF   x  , (  ) another story.  Hence, it  is interesting and  meaningful to 

1 2 n n * * they  make the  decision  completely  independently, it  is 
Let we define with each other during the ordering decision. However, if 
discount quantity threshold l. In our model we assume that the retailers are  cooperative 

2 The  supplier  will  determine  the discount  price  p and 

chain will improve their profits. 
higher consumer satisfaction. conclude  that with  the  GBA,  all members  of  a  supply 

2  will  choose  N because  more  order  quantity  implies  a the   optimal   discount   strategy   is    also   studied.   We 
1 2 retailer the  same expected  profit and  N <N , the  retailer order strategy. Then, from the perspective of the supplier, 

1 2 Assumption 1 Suppose if  order  N and  N will bring the optimize  the  retailersô  payoff  and  deduce  the  optimal 

e-Market.  After  building up  the  model  framework, we 
discount quantity threshold l. retailersô discount strategy and order  strategy in the B2B 

2 The  supplier  will  determine  the discount  price  p and special  pricing  mechanism  and  study  the supplier  and 

In this  paper, we  employ the  group-buying auction  as a 
1 1 2 p     c   N    Q ī )(     (   ) + N (   )) Q 

5. CONCLUSIONS AND FUTURE RESEARCH 1 2 2 1 2 (    (     (   ) H  N   Q      N    Q    l   p + (   ) ī ) +  ī (1 H  N   Q (     (   ) + N (   ) Q ī l )) 

supplier is 
get more profit, i.e., it is a Pareto improvement. i according the  former section  is N (Q), the  payoff of  the 
Employing  the GBA,  all  the supplier  and  retailers will curve Q,  suppose  the retailer  iôs optimal  order  quantity 

1 2 profit is   ( p īc   n   +n     .When  using GBA,  with price )( ) offer any discount. *  *  

1,  . the supplierôs  unit selling price  is p. Then  the supplierôs keep  p i.e the supplier should not use GBA, i.e., do not 
2 supplierôs strategy. When no quantity discount is  offered, optimal price curve is (p,  p ;l); else, trading price will 
*  

We  use  a   Stackelberg  game  framework  to   study  the 2 2 1 2 2 Theorem 3 If l = l(p ) and (p   īc)l(p    )) >n    +n   , the *  *  *  *  

STRATEGY  
2 2 profit is  ( p   īc  l  p ) ( ) . 4. THE SUPPLIERôS OPTIMAL DISCOUNT * * 

2 p 
2 2 2 p = arg max( p ī c l  p ) ( ) .Then, the  supplierôs optimal 1 1 2 2 optimal solution is N   =n   ;  N   = n *  *  *  *  *  

2 2 2 supplierôs profit is ( p   īc  l = p   īc  l   p ) ( ) ( ) .Let 1 1 2 2 optimal  solution   is N   =z   ;  N    =z    .  Otherwise,   the * * 
1 1 2 2 supplierôs profit is  ( p  īc    n   +n     . When l = l(p )( ) ), the 1 2 1 2 1 2 *  *  Comparing ˊ with ˊ ,  If  n   +n    < l and ́  >ˊ  , the *  *  

i 2 If l  > l(p ) ,  the retailer  iôs order  quantity is n  and the [Step II.]  *  

Otherwise, we will begin the step II. Q.E.D 
2 1 1 2 2 Hence set l < l(p ) is not optimal for the supplier. retailer  1 is N   =n      and that for retailer  2 is ; N   =n    . *  *  *  *  

2 2 2 
the supplierôs profit is l  p   īc   <l    p     p   īc   . ( ) (    )( ) 1 2 1 2 * Comparing n   +n   with   l,  if n   +n    Ó l ,  the  optimal *  *  *  *  

1 2 2 Case 2:  if n   +n    <l  < l (p  ) ,  the sold  quantity is l,  and [Step I] *  *  

algorithm. 1 2 2 2 2 2 2 ( n  p   +n    p     p   īc   <l     p      p   īc   . )( ) (     )( ) *  *  *  
i for  retailer  i, N   , can  be  calculated with  the following 2 the price is p . The supplierôs profit is *  

Based on the above theorems,the  optimal order  quantity 1 2 1 2 Case  1: if  l Òn   +n   ,  the  sold quantity  is n   + n and 
*  *  *  *  

Q.E.D 2 Proof: If l < l(p ) 
deduce the result directly. 2 2 2 Lemma 2 For any given  p , optimal  l (p )   Ó l(p ) 

*  1 2 2 ( n   n     and the objective value is , )) ˊ .  Therefore, we can *  *  

2 1 n ( ) l  value is ˊ . The  optimal solution  for Programming  II is 
2 2 2 2 2 Ú + S  n   l dF   x ( ) (  )) ī l  p ( ) p 1 2 solution for  Programming I  is (z , z ) and  the objective 

+Ð 
. 1 2 Proof:  If  n   +n   < l .Using  K-T condition,  the optimal 1 0 n ( ) l  0 *  *  

1 1 1  1 1 2 2 Ú Ú Ú  ́ = ( S xdF   x (  ) + S n   l dF   x ( )      (  ) + S  xdF   x (  ) 1 1 2 2 N   =n   ;  N   = n 1 2 +Ð n ( ) l  n ( ) l  *  *  *  *  
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An E-Logistics Model for Effective Collaborative Commerce 

The three ingredients for effective C-Commerce are (a)  commerce  on  line  with  storefront  models,  from  there,  
With  the  birth  of  the  Internet,  companies  started  to  do  

deployment, and standardization of technology [2].  

affordability  of  business  applications,  quick  2.1 Stages of C-Commerce Evolution  
incorporate  high-speed  communication  networks,  
networks.  Additionally,   some  of   the  driving   forces  enterprise in a single secure environment.  
access   to    information,    high-speed   communication  across  organizational   boundaries.   It  also   unites  the  
and better products along with faster delivery and fast  brings  people   together  to  make   real  time  decisions  
economies of scales, customer anticipations of cheaper  The   Figure-1   above   represents    how   C-Commerce  
of    global    communications,    cost     efficiency    and  

development  of  c-commerce.  They  include  expansion  chain operations, and manufacturing processes [5].   
There   are   major    driving   forces   that    led   to   the  trading partners to optimize product development, supply  

exchange  of  intellectual   capital  within  enterprise  and  
chain process [1].   whereas  C-commerce  provides   dynamic,  web-enabled  
commerce  and  an  evolution  of  the  traditional  supply  order   placement,   fulfillment,   and   payment   delivery  
are embracing C-Commerce as the next generation of e- sense  that  it  primarily  deals  with  transaction  involving  
dot.com era, corporate strategies and venture capitalists  commerce  framework.  E-commerce  is  different  in  the  
sell  goods   and  services.  Even   after  the  fall   of  the  Collaborative  commerce  is  the  next   generation  of  E- 
a pre-defined community of trading partners to buy or  

commerce that is designed to construct a virtual link for  2. NEXT GENERATION E -COMMERCE  
models.   It  is   far  more   crucial   than  basic   B2B  e- 

enhances  customer  loyalty,  and  enables  new  business  complex business environment [3].  
creates  barriers   to  entry  in   a  particular  industry,   it  perform   competitively   in   a    dynamic,   increasingly  
and services. This helps to accelerate the business pace,  companies   to   transcend   traditional   constraints   and  
together   to design, build, market and deploy products  Today,   collaboration    is    the   key    factor   enabling  
involvement where members of the supply chain work  

Commerce  places  emphasis  on  supply  chain  measurement  
leverages   the   extensive   reach   of   the  Internet.   C- 6. Disciplined  approach  to  performance  
experience.  C-Commerce  is   a  business  strategy  that  5. Effective implementation  
business   agility   and   the   quality   of   the   customer  4. Organizational agility  
maximize   return  on   intellectual   capital   investment,  3. Tolerance for managed risk  
ultimate   aims    of   C-Commerce    initiatives   are    to  2. Internal capabilities for collaboration  
manage  knowledge  across  enterprise  boundaries.  The  1. Desire and capacity for fundamental change  
business  processes,  share  customer   relationships  and  

collaborative    framework    to    integrate    enterprisesô commerce to C-Commerce [4]. These factors are:  
given  to  commercial  relationships  carried  out  over  a  any   organization     to   successfully   evolve  from   E- 
Collaborative  Commerce  (C-Commerce)  is  the  name  environment. There are six critical factors identified for  

and  (c)  Adapting  business  models  to  current  market  
1. INTRODUCTION  Managing  supply   chain,  (b)  Leveraging   technology,  

Keywords: Collaborative Commerce, E-Logistics  

for an E-logistics model that it can be effectively employed for C-Commerce.  

chain management service to the players of logistics processes. This paper attempts to design an integrated framework  

the mechanism of automating the logistics processes and providing an integrated, end-to-end fulfillment and supply  

deploy products and services. Collaborative commerce is the next generation of E-commerce framework. E-logistics is  

emphasis on supply chain involvement where members of the supply chain work together to design, build, market and  

enterprise boundaries. This is a business strategy that leverages the extensive reach of the Internet. C-Commerce places  

framework  to  integrate  enterprisesôbusiness  processes,  share  customer  relationships  and  manage  knowledge  across  

Collaborative Commerce (C-Commerce) is the name given to commercial relationships carried out over a collaborative  
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equipment. Buyers, sellers and suppliers are integrated  Figure 3  
markets  such  as  steel,  auto  parts,  chemicals  or  airline  

Second  stage  of  C-Commerce  -  B2B  exchanges  in  

electronically.   

sales    forecasts   to    suppliers,    or    presenting   bills  

displaying  demand  for  production  materials,  showing  

saving  only  labor  cost.  Typical  applications  would  be  

limited  form  of  c-commerce,  with  very  limited  value,  

of the data, and allowing partners access to it. This is a  

Typically, this meant implementing a web presentation  
visible  to   external  trading  partners,  and   vice  versa.  

business process that allows certain internal data to be  

commerce,    a    one   dimensional,    single    e-enabled  

First   stage    of   C-Commerce   -    web   enabled   c- Chain  

The   Spoke   and  Wheel   Internet-Enabled   Supply  
commerce, from bottom-left to top-right:   

In the figure above, we can see the three stages of c- Planner), as shown in Figure 3 below.  
Figure 2  information  hub  called  an  ERP  (Enterprise  Resource  

rigid   chain    into   a   dynamic   chain    based   on   an  

applications)  change  the  supply  chain  from  a  linear,  

procurement,  e-commerce,  and  e-collaboration  

chain   operation   [9].       E-business   applications   (e- 

emerged  as  the  most  cost  effective  means  of  supply  

Internet integrated all branches of the supply chain and  

These  Internet  enabled,   e-business  applications  have  

birth  of  electronic  business  (e-business)  applications.   

Internet  and  the  supply  chain  and  has  resulted  in  the  

revolutionize this process.   Web-Centric.  It is characterized by the marriage of the  
integration  costs.  Web  Services  promise  to  The  latest  generation  of  supply  chain  management  is  

exchange  transactions  over  the  web,  albeit  with  high  
MANAGEMENT  managed to undertake tremendous business-to-business  

3. LATEST GENERATION OF SUPPLY CHAIN  programming  interfaces   around   the  web,   and   have  

of    the    standardization    of    enterprise    application  

web business. We have been able to overcome the issue  competitive advantage [8].  

So far, we are in a very early stage in the evolution of  goods companies, major sources of differentiation and  

and  supply  chain  processes  are,  for  many  consumer  
2.3 How Web Services Redefine C-Commerce?  retail  customers.   Customer  relationship   management  

will  Internet  exchanges  affect  relationships  with  their  

faster and better [7].   CEOs  and  senior  executives  the  key  question  is  how  
Web  services  integration  among  business  processes  is  GlobalNetXchange and Transora.  For leading industry  

potential for todayôs organizations, and with the use of  began to invest heavily in B2B initiatives such as the  

process  and   bringing   cost  efficiencies   and  revenue  industry. Last  year   both  manufacturers   and  retailers  

velocity. C-commerce is vital in streamlining business  to-business (B2B) E-Commerce in the consumer goods  

increases  inter-enterprise  processes   and  supply-chain  look and guide for the current development of business- 

can  collaborate  with  several  partners  at  a  time.  This  strategy consultants Roland Berger provides an in depth  

multi-dimensional   collaboration  where   organizations  hard-wired,  integration  driven  effort.  A  new  study  by  

Web   services  allow   organizations   to  participate   in  is  a  plug  and  play  sort  of  C-Commerce  rather  than  a  

integration and seamless product design integration. It  
2.2 Enablement of Multi-Dimensional Collaboration  process   integration,   seamless   customer   satisfaction  

Service as a core integration engine to deliver seamless  

efficiency and productivity from both ends [6].   Third  stage  of  C-Commerce -  will be built on Web  
the  product   there  at  the   right  time,  and   increase  in  

lower  inventory  cost,  better  customer  service  -  getting  all industries, because of the cost of integration.   

companies to connect to their suppliers. This allowed for  reached the critical mass required for mass adoption by  

EDI. The next evolution was the use of the Internet by  The   first   two   stages  of   C-Commerce   have   never  

lowering transaction cost using Internet technologies like  brokerage fees and middlemen.   

products  and  customer  service  and  increase  profits  by  leverage   aggregated    buying   power    and   eliminate  

internal processes better so that they can provide better  reconfigure its supply chain through the marketplace to  

companies started to use the Internet to help make their  through a web portal. In this stage, each enterprise can  
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manager  and  will  update  the  corresponding  PO  upon  

process   is   also   invoked   by   the   business   process  

the purchase order (PO) will be updated. The shipping  

an e-logistics process. Whenever a response is obtained,  
18. www.idea-inc.org 

to get the basic services such as obtaining the quotes in  
17. www.ircbeginner.com  

The business process manager invokes the RFQ process  
16. www.logistics.about.com  

15. www.muirmedia.com   

14. www.fisig.com   
Figure 4 

13. www.eaijournal.com   

12. www.helixcommerce.com   

11. www.sagainfotech.com   
10. www.e-insite.net   

9. logistics.about.com   

8. www.pantellos.com   

7. internet.about.com   

6. www.itworld.com   

5. www.intelligententerprise.com   

4. collaborationadvisor.com  

3. www.acm.org   

2. www.businessweek.com   

1. www.computerworld.com   

consumer) server, as shown in the Figure 4..   
REFERENCES  such as B2B (business to business) or B2C (business to  

business  process   manager  in  an   e-commerce  server  

the  following  diagram,  e-Logistics  interacts  with  the  commerce with the active help of E-logistics.  

Quotes  (RFQ),  Shipping,  and  Tracking.  As  shown  in  tries  to  come  out  with  a  framework  to  implement  C- 

The  typical  e-logistics  processes  include  Request  For  impact from an environmental perspective. This paper  

organizations.  They   also   have  direct   and  profound  

workflow systems in an enterprise [13] [14] [16] [18].   the    forward    and    reverse    logistics    functions    of  
visibility  and  can  be  part  of  existing  e-commerce  or  implications  of  e-logistics  models  and  practices  cover  

that are automated by e-logistics provide supply chain  commercial  and  consumer  perspective.  The  

players of logistics processes. Those logistics processes  important    organizational   offering    from    both    the  

fulfillment and supply chain management service to the  or   electronic   logistics   (e-logistics)   function    is   an  

processes   and   providing   an   integrated,   end-to-end  Organizations realize that a strong supporting logistics  

E-logistics is the mechanism of automating the logistics  their delivery, and trace an order every step of the way.   

With it, customers can buy and pay for materials, direct  
4. E-LOGISTICS  the  perfect  information  sharing  channel  for  logistics.  

 Because the Internet extends around the world, it offers  

[10].   
5. CONCLUSION  on to the customer, often resulting in increased business  

logistics can result in cost savings, which can be passed  
agreements   with   customers   are   honored.   Efficient  ELPIF.  

resources,  logistics  have  to  ensure  that  service  level  manager shown above represents the high-level view of  

on to re-use, re-cycle, or disposal. By coordinating all  interaction diagram of e-logistics and business process  

through the industrial process to the customer, and then  their  shipment   with   the  help   of  that   number.  The  

flow  of  materials   in  the  supply   chain,  from  source  processing  e-commerce  system.  Customers  can  track  

and safely as possible. Logistics is concerned with the  tracking number will be bound to the PO number in the  

been  how  to  deliver  products  to  customers  as  quickly  tracking number will be given to the customer and that  

When  it  comes  to  logistics,  the  challenge  has  always  completion.   Along  with   the   shipment  of   goods,   a  

26 The Fourth International Conference on Electronic Business (ICEB2004) / Beijing  



 

27 
 

Figure 1 

Purchasing 

Firewall 

Supplier 2 

Engineering 

Supplier 1 
SERVER  PORTAL  Syndication 
CONNECT  CONNECT  

Manufacturing 

Partner 

Field Services 

Sales & Marketing Customer 

The Fourth International Conference on Electronic Business (ICEB2004) / Beijing  27  



 

28 
 

 

An XCS-Based Intelligent Searching Model for Cross-Organization Identity  

Management in Web Service 

intelligent  searching   model  for   getting  right  service 

identity   distribution.   Therefore,    the   design   of    an 
routing   table  will   be   overhead  of   adjusting   global organization is not easy to perform. 

environment, re-configuring of network topology, 2.    The   prediction  for   global   identity   in  unknown 

For any changing  in an opening cross-organization  web 

cross-organization is complicated. 

way in opening internet environment [1][9]. 1.    The  table  schema  for depicting  global  identity  in 

e-commerce, identity management is developed as  same 

[7], etc.. Most of major  applications for m-commerce or environment. The major problems are: 

Identity Authentication System and Secure  Web Service is   more    complicated   than    in   single    organization 
Microsoft   TrustBridge    [6],   IBM    Tivoli   Federated Identity management  in cross-organization  web service 

assumption of fixed network topology, such as 
In   this  field   a  lot   of   searching  scheme   under   the CROSS-ORGANIZATION WEB SE RVICE  

2. IDENTITY MANAGEMENT IN  

if it will offers required global identity. 

It implies that service organization should be ñsearchedò learning and GA based evolutionary operations. 

organization which  detects  service request  from client. but also give  capability in searching rules  management, 

Internet, global identity is not necessary found from first required global identity in dynamic service organization, 
organizations [1].  For any cross-organization  service in identity is proposed. Not only give the  capability to find 

seamlessly traverse different sites on different searching model for accessing  cross-organization global 

The  cross-organization  web  service   allows  a  user  to For  achieving the  objective,  an XCS-Based  intelligent 

1. INTRODUCTION  organization is the major topic in the article. 

Keywords: Identity Management, Cross-Organization Searching Model, Web Service, XCS Classifier System 

identity in the open and cross-organization environment. 

management, the XCS-based  intelligent searching model can help  to predict where the web  service can find the global 

classifier  system [4]  will  be proposed  as  the kernel  system.  With the  characteristics  in  machine learning  and  rules 

global  identity  searching table  management  in  Web  service.  In this  article  the  XCS  (eXtended  Classifier System) 

To give  an intelligent searching  model for cross-organization global  identity management is  a better way  than a static 

searching table will not be practical due to frequently changing the registration of IMSI in different service provider. 

response  time. To  dynamically  re-assign a  IMSI in  different  mobile service  provider,  the traditional  global  identity 
identity management  with IMSI,  then it  will be a  challenge to  find the  organization for available  IMSI in  very short 

In the example about  IMSI in NP service mentioned above, if  there is an internet service will  be executed according to 

can be re-assigned to different mobile service provider if the IMSI apply the re-assignment. 

Subscriber Identification)  registration in  NP (Number Portability)  Service [3],  for instance. In  NP Service  each IMSI 

however, global  identity is  not  necessary registered  in specific  service organization,  e.g. IMSI  (International Mobile 

global identity  searching table  the target  service organization can  be looked  up directly.  For some business  program, 

Global identity searching table  that registers all related service organization is  the normal way we used to [2].  Through 
The ñidentityò  in cross-organization  web service  is defined as  global identity  rather than  private identity from  client. 

cross-organization becomes an issue for handling Internet service and distributive business process. 

internet service  provisioning cannot be  expected executing in  a single  close organization [1].  Identity management in 

Internet services  in distributive  organization are normally  built on  an open network  environment. In  the environment 
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[4]: Ŭ  t and ů t , ɟ  t with related () () () first service organization, go to 6. 
interaction  among  XCS rule  set,  rp  and  Environment identity is found,  then return the global  identity back to 

4.    If  right   service  organization  for   required  global .   Figure   3-1   indicates   the Ŭ  t and ů t handling () () 
enabled  by  payoff  and eop  which  is  set  by  XCS  for 

searching of right service organization will be run. developed  by Dorigo  and Colombetti  in  1998, will  be 
belong   to   the   first   service   organization,   then   the The   rp   (Reinforcement  Program)   [18],   which   was 
3.    Else  if  the global  identity  is confirmed  that  NOT 

is processed completely in multi-steps action. ů t if  () requester. Go to 6. 
one-step or  multi-steps action. The  flag eop  will be  set service ticket will  be generated and  reply to the  service 

management  and   first  service   organization  is   hit,  a is  handled   by ů t different  condition,   the   detected () 
2.    If  the  global identity  is  analyzed  through identity 

will  be   generated.  For ɟ  t the  corresponded   payoff () 
performance. , Ŭ  t in  timing t.  Furthermore,  for  each ů t handling () () 
recent  contacting would  be  adopted for  raising  access 

indicates  the  system action  for Ŭ  t In  equation  (3.2), () privacy,  authorization  and  transaction.  The  cache   for 

analyzed  in  terms  of  userôs  profile,  service  portfolio, 
1 n management process,  related identity  document will be KK ,a ééé.(3.2) Ŭ   ɴt a  , ()  {  }  

Identity management  process  is started.  In the  identity 

1.    A   service   requester  is   detected   via   client   ID. equation as below: 

the detected information can be expressed as  the ů t () requested is defined as the following way: 
detected binary information. The  action set for handling In   web   service,   normally   the   scenario   of   service 
information   in  timing   t,   L  indicates   the   length  of 

organization? indicates  the  detected binary ů t In  equation  (3.1), () 
required global  identity can  be ñmovedò to  any service 

that the required global identity belong to, especially the 
ééééééé (3.1) ů t  ɴ0,1 ()  { }  3.    How  to predict the  address of  service organization L 

depicted as the binary set way as below: organizations? 
environment was built on the information which can be 2.    How   to   define  the   relationship   among   service 
As a classifier system, the interaction between XCS and 

in acceptable response time? 
3.1 The XCS Interactive Environment 1.    How to  get global  identity for required  application 

management. cross-organization web service are: 
changeable  environment  as what  we  study  in  identity The   challenges   to   handle   identity   management   in 
is  very suitable  for representing  prediction  function in 

capability and  evolutionary GA  capability, XCS  model 2.2 Cross-Organization Identity Management 
By  the  characteristics  of  rules  management,   learning 

for its feasibility, but also for its flexibility.  
[13][14] regarding to classifier system simplification. necessarily implemented  with  intelligent way,  not only 
(Zeroth  Level Classifier  System)  Research since  1994 under   the  standards   above,  identity   management   is 
from  LCS,  XCS  was  also  derived  from  related  ZCS For  providing efficient  cross-organization  web  service 
rules and parallel process.  Except the capability derived 

mechanism with  rules of  expertise, messaging between (Simple Object Access Protocol) [10], SAML [11], etc. 
in  artificial   intelligence.  It  is  an   intelligent  learning WSDL (Web  Service  Definition Language)  [8], SOAP 
the major  research model for  evolutionary computation (Universal   Description,   Discovery   and   Integration), 
Stewart  W. Wilson  in  1995. Classifier  System  [12] is The  major   standards  in   web  service   include  UDDI 
LCS  (Learning  Classifier  System)  [4]  and   issued  by the problems  of finding, binding  and accessing service. 
XCS (eXtended Classifier  System) was developed from web service were taken. These standards normally  solve 

inspiration  for  business  operation.  Some  standards  in 
3. INTELLIGENT XCS MODEL  business partners,  suppliers and  customers is the  major 

e-commerce. Through web service, flexibility to 

Web service is  the major communication  mechanism in delivered global identity. 

be  required.  Execute  the  application  service  with  the 

2.1 Cross-Organization Web Service 6.    No further  cross-organization searching  action will 

fundamental research should be performed in advanced. then exceptional handling will be enabled. 

Before  answering  the  issues   mentioned  above,  some 5.    If right service organization cannot be found in time, 
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GA 
(GA Threshold), ɢ(Probability  of Cross ɗ Discount), 

1.    Exploration Actions are selected randomly. 
(Precision  of  Ů),  v  (Power  Parameter)  ,  ɔ (Factor  of 

0 
Ů (Learning Rate), Ŭ (Learning Coefficient), message are [4]: 

capability  includes   N   (Size  of   XCS  Population),    ɓ offer  ñcoveringò  capability  and  handle the  input  new 

The   XCS  system   parameters   regarding   to  learning For  the  issue mentioned  above,  2  operations  that can 

handling learning operation and system evolution. action? 
some  extended  Internal-State  registers  were taken  for but  no  right  classifier  can  offer  right ů t message () 
(Non-Markov   Decision   Support   Environment)   [23], 

it would make an issue: How can XCS handle new input 
Support Environment) [20][21][22]. For NMDSE 

However, for meeting the requirement of generalization, 
XCS  classifier  [19]  follow  MDSE  (Markov  Decision 

to  LCS, the  GA  operation and  learning  mechanism in 
below Figure 3-3. 

In addition,  XCS is  also derived from  LCS. According 
behavior  can  be  depicted as  the  figure  3-3  shown  as 

According to  the  algorithm RUN  EXPERIMENT, XCS 
cl ééé(3.3) x  ɴ ,   ,   ,Ů,    ,exp,   ,     , C  A  p f ts as  num {  }  

handling main loop [4]. 

algorithm RUN  EXPERIMENT was defined  in message represented as 
With   generalization,  initialization   process   and  XCS For   any  XCS   Classifier   cl the   attributes  can   be 

models in generalization application [5]. macro-classifier. 
model  [23][16].  Of  course, XCS  is  one  of  the  major of micro classifiers under the appointed 
researching  how  to approach  a  definite  generalization Numerosity num  which is  used for counts  the numbers 
regarding  to  artificial   intelligence  was  published   for operation in  action set, the size  as of action  set and the 
was  not  a  novel  model.  There  were  some  literatures classifier in  each action,  the time  stamp ts  for last  GA 
treated as  an NP  problem [24].  Actually generalization f, the counting  variable exp of using  corresponded XCS 
minimization-covering problem  so that normally  it was mechanism including Prediction error Ů, fitness  function 
Because generalization can be viewed as a classifier  system.   More  system  parameters   for  XCS 
However,   generalization  is   not   easy   to  implement. However,  XCS  is  more  powerful  than  the  traditional 

agent has solved. Figure 3-2: The Basic Information Structure in XCS 
completely  and accurately  represents  the  task that  the 

the   smallest    set   of    rules   (the   classifiers)    which 1 0 # 1 0 1 0 1 0 1 
§ Generalization is  viewed as  the problem  of finding Condition Action Prediction(State) 

Classifier 
system. The Generalization was defined as below[20] 

improves the access performance in traditional  classifier Figure 3-2: 
classifier  setsò must  be  as small  as  possible so  that  it Action   and  Prediction   (State),  as   table   depicted  in 
but  non-repeated   functional  classifiers.   The  ñprecise normal   classifier  system   which   includes   Condition, 
offering of  ñprecise classifier setsò  which got  complete The basic information  structure in XCS is  derived from 
[4].   The   objective   of   generalization   hypothesis   is 

Wilson, is one  of the important system  features in XCS 3.2 XCS Definition and Information Structure 
Generalization  Hypothesis,   which  was  developed   by 

Ŭ  t and ů t , ɟ  t and Environment with related () () () 3.3 Generalization Hypothesis and System Behavior 
Figure 3-1: The Interaction among XCS Rule Set,  rp 

subsumption) that were defined in [4]. 

Parameter If  Action Set will  be tested when 
XCS Rules Set 

subsumption) , doActionSetSubsumption (Boolean 

Parameter  If  Offspring  classifier  will  be  tested  when 
Ŭ  t () Problem / Message Cover all Conditions  [M]), doGASubsumption  (Boolean 

End of 
exp lr mna (Threshold  to ɗ (Exploration  Probability), p 
I I I ɟ  t () for  initialize  new  XCS  classifier, f ,  and Ů , p 

(Probability  of  Adopting  #:Donôt  Care  in   condition), ů t () 
Program sub # P (Threshold   of   Subsumption), ɗ Prediction), 

Environment Reinforcement 
Threshold), ŭ(Expected  Difference between Fitness and 

del (Deletion ɗ Over),   µ  (Probability   of   Mutation), 
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necessary. sub-field  ñClient  IDò  is  the  index  to  find  the  global 
Actionò  is  the pointer  which  links  to  more  actions if in  figure   4-1,   the ů Regarding  to   input   message 
predicted  target   organization.  The  sub-field   ñP_Next 
requirement.  The   sub-field  ñOrganization   Xò   is  the Figure 4-1: The Info. Structure of Input Message ů 
etc.,  that   will  rely  on   the  given  application   service Event ID Stamp ID A 
can  be enumerated  as  ñSendò,  ñReceiveò,  ñInitializeò, Requested Time Client Organization 
ñInvalidò, ñIn Actionò, etc., the  sub-field ñAction Typeò 

ů Input Message 
Stateò can be enumerated as ñAction Onò, ñAction Offò, 

cl , the sub-field ñAction x In action A of XCS classifier structure shown as figure 4-1: 

is  proposed  as  the   data ů information  structure  of 

XCS Classifier . The ů service request within input message 
Figure 4-3: The Information Structure of Condition C in express  how  to  find   right  global  identity  for  clients 

State Type X Action Therefore, both attributes C and A are  the key factors to 

Action Action Organization P_Next 
mechanism via GA operations. cl x Action A in XCS Classifier 
rules learning capability and self-evolutionary 

from its flexible searching  rules management, searching 
figure 4-3: cross-organization web service, XCS got the  advantages 
Also, the  action A can be  represented as information in issue from global identity searching in 

global  identity for  further  application process.  For  the 
classifier. client  is not  necessary  the  one which  can  offers  right 
links to  the  possible next  conditions in  the  other XCS service organization which detects the requirement from 
The sub-field  ñP_Next Conditionò  is the pointer  which In   cross-organization  internet   environment,  the   first 
ñOrganization  Xò  is the  predicted  target  organization. 
identity detected from client. The sub-field MODEL  
Conditionò.  The  sub-field  ñClient   IDò  is  the  private 4. XCS-BASED INTELLIGENT SEARCHING  
integrated  with  more  conditions  in  sub-field  ñP_Next 

operators ñNOTò, ñORò,  ñANDò, ñXORò, etc., that can Figure 3-3: The XCS System Behavior 
ñCondition Operatorò  can be  enumerated as the  logical 

cl selection ,  the  sub-field x In  condition  C  of   XCS  classifier 

action 

[A] after  XCS Classifier 
Action Set Figure 4-2: The Information Structure of Condition C in 

Operator ID X Condition t a 
Condition Client Organization P_Next 

Action cl x Condition C in XCS Classifier 
Algorithm 

Genetic 
information in figure 4-2: 

proposed   XCS   classifier,  it   can   be   represented   as 

On  the  other  hand,   regarding  to  the  condition  C   in 

actions Evaluation 
EXPERIMENT  ()[4]. previous Action 

will be  handled by  XCS  main loop   RUN ů [A] -1 for Array after  message 
t Action Set Prediction Following  the  principle  of  XCS   operation,  the  input r Learning 

Reinforcement Reward 
service in m - commerce environment. 

may  be   required   to  execute   cross-organization  web 

Messageò, ñTurn  on service of  donôt disturbò, etc.,  that System rules 
could be ñLoginò,  ñAccess Voice Mailò,  ñDeliver Short Classifier matching 

t NP telecommunication  service, the  requested Event  ID [P] in Set [M] for  s 
rely on  the requirement of  application. For example,  in Population Matching 

State the sub-field  ñRequested Event  IDò can be  enumerated 

for verifying  if the  service scenario is  right or not,  and 
classifiers in XCS population [P]. Stampò records  the execution  time which  can be  taken 
process,  it will  drive  deletion  actions  for the  weakest ),  the sub-field  ñTime ů to  handle the  input  message 
For   any   new   classifiers   generated   via   exploration Aò is null, then more  classifiers in XCS will be invoked 

global identity (Of course,  if the value of ñOrganization 
selected. ñOrganization Aò  is the  target  organization for  finding 

2.    Exploitation always  the most  predictive action  is identity  in   cross-organization   web  service,   sub-field 

The Fourth International Conference on Electronic Business (ICEB2004) / Beijing 31 



 

32 
 

rather than  the  fixed length  format which  was  used in 
[5] Gabriel Robert, Pierre Portier, Agnès XCS  classfier, should  be  represented in  semantic  way 
Berlin: Springer-Verlag , 2001 ,  condition  C,  action A  and  the  other  attributes  in ů 
Lecture  Notes  in  Artificial  Intelligence  (LNAI-1996). technology,  the  information  defined  in  input  message 
Systems. Third  International Workshop  (IWLCS-2000), 1.     For  efficiently  developing   XCS-based  intelligent 
description  of XCSò,  Advances  in  Learning Classifier 

W., and S. W. Wilson (Eds.), ñAn algorithmic cross-organization web service: 
[4] Butz, M. and  Wilson, S.. In Lanzi, P.  L., Stolzmann, developing XCS-based intelligent technology in 
http://www.tango.ie/pdf/mnp.pdf, 2000 model. However,  there  are still  some issues  happen  in 
Tango Telecom (Ireland), etc.,  can  be  implemented  with  XCS-based  intelligent 
Portability  ï  A   White  Paper  from  Tango   Telecomò, (Customer   Relationship  Management),   e-learningé., 
[3]   Tango   Telecom   white  paper,   ñMobile   Number knowledge management, case study in e-business, CRM 
Computing, Nov-Dec, 2003 More cross-organization web services, such as 
Security), ñIdentity Managementò, IEEE Internet 

Ravi   Sandhu  (George   Mason   University   and  NSD fulfilled in cross-organization web service. 
[2]  Duncan  A.  Buell  (University  of  South  Carolina), carried out with  static global identity searching  table, is 
2003, Hewlett-Packard Company the  dynamic  operation  requirement,  which  cannot  be 
Choreographyò,   IEEE   Coomputer    Society,   October management  in  cross-organization  web  service.  Also, 
[1]   Chris   Peltz,   ñWeb   Services   Orchestration   and why   the   XCS   is  proposed   for   improving   identity 

foundation  of  opening  environment   application.  It  is 
REFERENCES multi-rules   management  and   GA   operation  are   the 

The  characteristics   of   intelligent  XCS   which  offers 
analysis, will be the point. 

intelligent  mechanism,  via  innovation and  considerate 5. CONCLUSION 
to  integrate  research   with  web  service   and  artificial 

methodologies are  continually  developed. The  strength identity from the service organization. 
such as XCS, is  expanded very fast.    New theories and attributes  can   be  fed  back  with   the  returned  global 
The  research of  innovative  artificial intelligent  model, place, blood type, etc.. However, the additional  personal 
identity management in  cross-organization web service. as  name,  sex,  birthday,  phone  number,  address,  birth 
In  the   article,  XCS   was  taken   for   intensifying  the define global  identity such  as the  personal information 

Of course, there are more attributes that can be taken for 
cooperation. 

More  application  can  be  developed  via  this  business XCS-Based Intelligent Searching Model 
operation,  the  XCS  can  be  evolved  more  efficiently. Handling by ů Figure 4-4: The Input Message 
the  capability  of  rules management,  learning  and  GA 

weighted function  and neural  activation function.  With 
neural  network can  be  taken for  defining  higher  level 

n n cl A in cl C in XCS Attributes 3.     For  handling  higher  layer  of  input  message,   the 
Condition Action The Other 

simulation should be run as more as possible. 

experiments on dynamic classifier research and 

shortage   cannot   be   found   easily.   Therefore,   more 

system.  Without experiment,  potential risk  and  system 
1 1 cl A in cl C in System), more than 25 parameters will be handled in the XCS Attributes 

Classifier System) and traditional CS (Classifier The Other Condition Action 
LCS  (Learning  Classifier System),  ZCS  (Zeroth  level 

improving  performance   and   capability  developed   in 

operation   will    be   executed    more   efficiently.   For 

the  same  XCS.   Covering  procedure  and  related   GA 

distributedò. No repeated  classifiers will be allocated  in 

classifiers allocated in XCS can be ñnormally 

2. Through the generalization hypothesis, the ů Input Message 

web service. 
layer  information  representation  in   cross-organization 4-4: 
intelligent model  will  be beneficial  to decode  the high view of XCS performance system is looked as the figure 
language. To ñraiseò the information level in XCS-based 

cl and  macro ů ,  the relationship  of input  message x analysis executed in compiler  or interpreter for program 
structure for condition C  and action A in XCS classifier parameters, can follow the syntax  analysis and semantic 

,   information ů After   defining   the   input   message representation,   which  is   taken  for   all   XCS  system 

traditional  classifier system.  Such  kind  of information 
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Assessment of Service Quality of Logistics Center in Chain Stores 

Based on Fuzzy Logic and TOPSIS 

on planning  and improving of  logistics management in 

reveal weaknesses  of logistics  center and  give advices studied system. 
help  us  monitor  and  analyze  the  operation  state  and (8)  Make  the  further  analysis  and  discussion  on  the 

comprehensive appraisal model  respectively, which can (7) Draw a hierarchy directed graph. 

service   quality   of   logistics   center   and   propose   a (6) Gain the reachability matrix with minimum edges. 

significant  to  set  up  a  set  of  assessment   indexes  of (5) Acquire the reduced reachability matrix. 

to  enhance  service  quality.  Thus,  we  think  that  it  is (4) Conduct the region division and hierarchy division. 

and give advices on  how to take some countermeasures reachability matrix. 

accuracy data,  information and the  decision foundation (3)  Carry  out the  further  study  and  reasoning  on the 

scientific  service   quality  approach  is   helpful  to  get (2) Set up reachability matrix. 

competence  and  source  of  benefits  of  a  company. A elements in the system and establish an adjacent matrix. 

customs   construct  the   important   parts  of   the   core (1)  All   experts  and  analysts   discuss  and  select   the 

logistics  center   in  a   chain  store.   Satisfactory  loyal consistency et al. The steps of ISM are as follows: 
ultimate  standard  to evaluate  the  service  level  of  the impact factors  as feasibility,  economy, hierarchy,  time, 

due to  customs, and  whether they  satisfy or  not is  the to ISM on the  basis of comprehensive considering such 

Whether  the service  quality can  be  accepted or  not is Here we propose a  set of assessment indexes  according 

it is useful to study the service quality of logistics center. factors of it and give a corresponding assessment  result. 

function, the scale  benefits may be reached fully.  Thus, order  to  identify  and  analyze  all  the  relative  impact 

essence,  only  when  free  rein  is  given  to  the  service of logistics center  using a scientific appraisal  system in 

Service  is the  core function  of  the logistics  center.  In It is dispensable for carry out service quality assessment 

operation of the logistics center in chain stores. QUALITY IN LOGISTICS CENT ER 

is  important  for   researchers  to  pay   attention  to  the 2 .ASSESSMENT INDEXS OF SERVICE 

more complex than that of traditional retail stores. So, it 

the  objectives makes  the  management  of chain  stores assessment model. 
effective  operation of  logistics  center. The  pursuit  for based  on  TOPSIS,  the  other  is  fuzzy  comprehensive 

accomplishment   of   these   objectives   relied   on   the two  comprehensive   appraisal  models:  one   is  model 

costs, high-efficiency operation and scale economy. The decision-making  theory. In  the work  here,  we provide 

that chain  management aims  at reducing  the operation appraisal model suing multiple attribute 

act and impact themselves one another. It is well  known in   nature.  So,   what  we   should   do  is   to   establish 

warehousing, delivery, processing.  And those functions becomes a  multiple criterion  decision-making problem 

chain   store:   order,   transport,   inventory,  packaging, structure is  set up  here. Thus,  the assessment  problem 

individual  functions  in   the  logistics  management   of forward by using  ISM and the  corresponding hierarchy 

management in chain stores. There are commonly seven indexes  of  service   quality  of  logistics  center   is  put 

is   significant   to   carry   out   and   reinforce  logistics expert   survey  and   consulting,   a  set   of   assessment 

usually want  to get  logistics competition superiority,  it and construct the hierarchy of assessment indexes. After 
sustainable development  of chain  stores. For managers structural modeling) can  help us grasp the  chief factors 

logistics   management   is   the   key   process   for   the an  effective   system  analysis  tool,   ISM  (interpretive 

obtain and  possess mighty competition  fools. Effective assessment indexes and  decide the weights of them.  As 

keeps  enhancing  core  competence,  it  is  necessary  to logistics center that there are difficulties in selecting the 

If  a  chain store  that  wants  to  success  constantly and There are so  many impact factors  for service level of  a 

1. INTRODUCTION  a chain store perfectly. 

Keywords: Service quality, logistics center, assessment, ISM, fuzzy logic, TOPSIS 

demonstrate that the two novel methods are effective and feasible. 

forth: one  is model  based on TOPSIS,  the other  is fuzzy  comprehensive assessment model.  The experimental  results 

assessment indexes  are proposed.  Then, on  the basis  of this set  of assessment  indexes, two  appraisal models  are put 

In  this  paper, based  on  analysis  of  impact factors  for  service  quality  of logistics  center  in  chains  stores, a  set  of 
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ij  ij  ij  × . z = x /( x ) where indexes using AHP are as follows: 2 2 
1 The  steps  of  determining  the  weights   of  assessment 

i =1,2,L,n,   j =1,2,L,m, 
Using AHP ij  , Z = z (    ) . Z normalized decision matrix 
3.1  Determine  the  Weights  of  Assessment  Indexes 

Normalize decision  matrix A,  we can  acquire the 

assessment item with respect to the jth index. corresponding appraisal result is consistent with reality. 
ij  multiple  attributions  of  thing  to be  appraised  and  its is   the  appraisal   value   of   the  ith x Where 

ideal  solution, the  method is  capable  of reflecting  the 
ở Ợ n 1 n 2 nm x x L x method.  By   introducing  ideal  solution   and  negative Ở ỡ 
Ở ỡ to  ideal  solution)   is  a  simple   and  feasible  decision M   M   M   M Ở ỡ TOPSIS (Technique  for  order preference  by similarity (8) A = 

21 22 2 m Ở ỡ x x L x 
Ở ỡ 3. APPRAISAL MODEL USING TOPSIS  11 12 1 m ờ Ỡ x x L x 

index at first. Thus, we have: 62 is personal safety. u safety and 
range  type,  it   should  be  transformed  into  profitable 

61 A. In  spite of  the index  is profitable type,  cost type  or is  goods u treatment  speed of  customer  complaints. 
assessment item set U, we can construct decision matrix 51 52 is u is   returnability   and u time   of   delivery. According to  the evaluation value  of n elements  in the 

43 is the capability in  reducing lead u of quick delivery, 
Indexes 

41 42 is the  ability u is stableness  in delivery  timely, u 3.2   Normalization   of   the   Values   of  Assessment 

34 is  initiative   in  information  releasing. u accuracy, 
weights of each index with the overall objective. 

32 33 is   information u is   information   timeliness, u further  computation   we  can   get  the   comprehensive 

On  the basis  of  weight  vectors  in each  hierarchy,  by 31 is   information    convenience, u quick   response. 

23 24 is  the  cost  of u is  cost  ratio, u delivery  cost, to the overall objective 

Step 3.  Computation of  weights of assessment  indexes 22 the total value  of commodity delivered, is the total u 

13 21 weight vector again. is  commodity quality. is u commodity  variety, u 
Otherwise,  adjust  the  judgment  matrix  and   calculate 6 11 12 is   security. is   commodity  amount, is U u u condition,  and   the  weights   of  indexes   are  reliable. 

4 5 judgment   matrix   is   satisfied   with   the   consistency is  after-sale  service   and U is  date  of   delivery, U 
are all less than 0.1,  the CR consistency testing value 2 3 is information, U availability, is scale  economy, U 

and   stochastic CI the   consistency   testing   value 
1 

is   commodity U quality   of   a    logistics   center, stochastic consistency testing of the judgment matrix. If 

single criterion. Then, carry  out consistency testing and is the  set  of assessment  indexes for  service U Where 
root method  is used to  calculate weight  vector under a 6 61 62 (7) U   = u {  , u }  ,  characteristic B As  to  each  index  judgment  matrix 

5 51 52 (6) U   = u {  , u }  
and testing consistency 4 41 42 43 (5) U   = u {  , u , u }  Step 2.  Computation of  weights of assessment  indexes 

3 31 32 33 34 (4) U   = u {  , u , u , u }  
between index i and index j. 2 21 22 23 24 (3) U   = u {  , u , u , u }  relative  importance   degree  via   pairwise  comparison 

1 11 12 13 ij  ij  (2) U   = u    u {  , , u }  denotes   the (    ) b ,   where B = b , B matrix   is 

1 2 3 4 5 6 they  belong  to.   Here  we  assume  that   the  judgment (1) U = U   U   U   U    U   U {    , , , , , }  
matrixes  in  each  hierarchy  according to  the  criterion The corresponding indexes are listed as follows: 
indexes in  a  hierarchy, we  can construct  the judgment 

relationship  of  these  assessment  indexes.  As  for   the service quality of a logistics center is constructed. 
elements   in  the   set   V,  we   can   get  the   hierarchic into  other sub-indexes.  Thus, a  hierarchy  of assessing 
the  basis of  analysis  of the  relationship  among the  m security.  Moreover, each  index  can be  further  divided 
assessment indexes  set which contents  m elements. On information; 4) date of delivery; 5) after-sale service; 6) 
assessment  item  set  which  contents  n elements,  V  is commodity availability; 2) scale economy; 3) 

. U   is U(n),V (m) Supposing that  there  are two  sets logistics  center,  which  consists of  six  dimensions:  1) 

assessment  indexes  of  the   service  performance  of  a 

After  the   steps  abovementioned,   we  gain   a   set  of Step 1. Construct comparison matrixes 
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quality of the logistics center belongs to the degree k. 

k 1 2 m ,   then    the   service S    = max(    , S   S   L S , , ) If  

operator and m is the number of assessment degrees. the elements in U. We have: 
i of each item in the assessment item set U, and  sequence U in  the  second layer,  ñoò   is  matrix  product factor 

Calculate the  relative access  degree to  the ideal  points i i is  the  assessment  score  of the R , U belongs  to U 

i 3.6 Calculate the Relative Access Degree is  the  weight  of  the  factor W logistics  center,  and 

Where  S is  the appraisal  score  of service  quality of  a 
assessment item. 

i = 1 
i i i 1 2 m × is  the   distance  to   negative  ideal  point   of  each S (19) S =W  oR  =  W  R  = S   S    L S (    , , , ) ī 

n i is  the  distance to  positive  ideal  point  and S Where ñoò  is matrix product operator. + 

gained by experts  judgment and statistical  method, and j = 1 

i ij  j × S = ( v ī v ) i  = 1,2,    ,  . L n (15) ij  u membership  vector  for  the  factor ,  which  can  be ī ī 
m 

ij  i ij  is  the R , U belongs  to u the  number  of  factors j = 1 

i ij j × S = ( v ī v ) i = 1,2,    ,   . L n (14) ij  i + + 2 , m   is U under the  criterion u weight of  the factor m 

i ij  the corresponding formulae are as follows: ɤ (i=1,  2, é,  n.)  in the  hierarchy  U, and is  the U 
points of  each  item in  the assessment  item set  U, and 

i is   the   assessment   score   of   the   factor R Where Calculate the distance to  the positive and negative ideal 

j = 1 

i ij  ij  × 3.5 Calculate the Distance to Ideal Points R = ɤ o R (18) 

m 

formulae (10), (11). computation formula is: 

As   to    the   assessment   in    the   second    layer,   the j j have  the   same  definition  as   in  the v , v Where 
+ ī vector, and S is the vector of the final assessment result. 

j ij  Where ñoò   is matrix product  operator, W is the  weight (13) v = max{v  i    1,     ,n}  = L j  ɴ  J ī ' 
ụ Ứ n n o R ɤ j ij  (12) v = min{  v  i = 1,L,   } n j ɴ  J Ụ ủ + 
LL Ụ ủ If index j belongs to cost type, we have: 

S    W    R    W = o = o (17) Ụ ủ negative ideal solution. 2 2 o R ɤ 
Ụ ủ j j is  the v is  the positive  ideal  solution and v Where 1 1 ợ Ủ + ī o R ɤ 

j ij  v = min{v  i    1,     ,n}  = L j  ɴ  J (11) follows: ī ' 
a three-layer system,  the corresponding formulae are as j ij  

(10) v = max{ v  i = 1,L,  } n j ɴ  J acquired. In the work  here, what we should deal with is + 

profitable index, we assume: the  final assessment  results  in  the uppermost  layer  is 
and negative ideal points for each index. If index j is the lowest layer  to  the uppermost  layer  step by  step until 

system is to carry out comprehensive appraisal from the ,  we can  determine  the  positive  ideal points V matrix 
Fuzzy   comprehensive   assessment  for   a   multi-layer According to the weighted normalized decision 
ranking scores of  the service quality of  logistics center. 

fuzzy  comprehensive  assessment  to  achieve  the  final 3.4 Decide the Ideal Points for Each Index 
(multiple attributes  decision-making) problem.  We use 

service quality  of a logistics  center as  a fuzzy MADM indexes by using AHP. 
In the work here,  we also formulate the appraisal of the Where W  is the comprehensive weight  matrix of the   m 

ở Ợ n 1 n 2 nm v v L v Ở ỡ LOGIC  
Ở ỡ 

4. APPRAISAL MODEL BASED ON FUZZY  M M   M  M Ở ỡ V = ZW = (9) 
21 22 2 m Ở ỡ v v L v i higher C is, the better the item is. Ở ỡ 11 12 1 m ờ Ỡ v v L v i of C , we can sequence all items to be assessed. The  

points of each assessment item. According to value  
as follows: V matrix 

i Where  C is  the  relative access  degree  to the  ideal ,  we have  the  weighted  normalized  decision Z matrix 

i i Utilize  the weight  vector and  the  normalized decision S + S 
+ ī i (16) C = i    1,2,    ,n. = L i S 3.3 Construct Normalized Matrix ī 
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4 Shuangyang (0.05, 0.19, 0.34, 0.42) 4 0.476 4 

3 Huhui (0.10, 0.23, 0.44, 0.23) 3 0.601 3 

2 Hongqi (0.17, 0.20, 0.47, 0.16) 2 0.657 2 

1 Trust mart (0.21, 0.52, 0.13, 0.14) 1 0.742 1 

Score Sequence Score Sequence 
center 

No. Logistics Model using fuzzy logic Model using TOPSIS 

Table 1.    Appraisal score for service quality of logistics center 

each other. 

precision  and  their   computation  results  are  identical 

the two models proposed  here is feasible and have high 
consistent with actual  state, and it  should be noted  that 

that   the   assessment   conclusion   is   reliable   and   is 

abovementioned. shown in Table 1. The experimental results demonstrate 

indexes can be determined by using AHP as logistics  centers,   and   the  corresponding   results  are 

In  this   appraisal  model,   the  weights   of  assessment procedure   to   actual   service   quality   assessment   of 

sequence them quantitatively. for the two models proposed above. Then, we apply this 

can decide which grade a logistics center belongs to and abovementioned, we  develop a  computation procedure 

center.  By using  maximum  membership principle,  we Based  on the  analysis process  and  assessment models 

conclusions  about   the  service  quality   of  a  logistics 

Namely,  according  to  magnitude  of  S,  we  can  make 5. APPLICATION  
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Asymmetric Demand Information and Channel Profits When Retailers Compete 

1 1 2 2 2 1 
 (5) p   a ībp   +dp     +p    a ībp    + dp ( ) ( ) 

margin. J 1 1 2 2 
Ʉ = p q      p q + i Where  w  is   the  wholesale  price  and  m is  the  retail 

therefore, it will seek to maximize channel profit. 
i  i manufacturer   obtains   the  totality   of   channel   profit: p = w+  m (1) 

is centrally owned  and controlled, a  vertically integrated 

problem of an  integrated firm. Now,  if this supply chain retail margin and is expressed as 
i To  establish a  performance benchmark,  we analyze  the retail price,  p , is the  sum of the  wholesale price and the 

1 2 retailers set the retail margin  m ,  m , simultaneously. The 

The  manufacturer  sets  the  wholesale price  w,  and  the SYSTEM PROFIT 

2.THE INTEGRATED BENCHMARK AND  
knows the realization of the random variable,  a. 

knows  F.  However,  if  a  firm  acquires  information,  it 
functions. 

have  information  about the  demand  parameter,  it  only 
Note   that   the   two   retailers   have   symmetric   profit 

function  is known  by  all firms.  When  a  firm does  not 

of the variable a  areɗ,ů respectively. This distribution 2 
i Í j 1,2, i distribution function F.  The expected value and variance 

i i i j min max values in  the finite interval  [a ,  a ], with  cumulative (4) ˊ =m    a īb  w +m    +d   w + m ( ( ) ( )) 
uncertainty  over a.  Let  a  be  a random  variable  taking 1 2 (3) w   a ī b īd      w +m   + m (2 ( )(2 ))  possible   market   demand)  and   assume   that   there   is 

i = 1 We  denote  a  as  the  market  scale  (i.e.,  the  maximum 
i j × Ʉ= w a    bp ( ī + dp ) 

2 retailers. 
played   among   a   manufacturer   and    two   competing 

margins by quantity sold. They are, respectively phenomenon through a  game of asymmetric  information 
i retailer  i   ( ́ ) are  derived   by  multiplying  respective under asymmetric demand information. We  examine this 

The  profit  functions  of  the manufacturer  (Ø)  and  the extended the  results of  [5] with two  competing retailers 

The  main   purpose  and   contribution  of  this   paper  is 

selling its single product through two  competing retailers. profit-maximizers and assumed to be risk-neutral. 

We consider  a supply  chain  with a  single manufacturer loss of generality. All  decision-makers are 

cost of distribution, which are normalized to zero without 
themselves. We also assume constant average cost of  production, and 
consults  company or  by conducting  marketing  research 

purchase   similar   information    from   the   information the retailer i. 
i i easily.   But   manufacturers   have   long   been   able   to Where  p is the price  and  q is the quantity  demanded of 

obtain  the  demand   information  of  the  end  customers 

POS  (point of  sale) technique  etc.,  making retailer  can , 0 d b). i Í j (i 1,2, 
developing,  B2C  electronic  commerce  application  and 

i i j (2) q  =a  ībp   + dp New  market   information  technique,   such   as  internet 

1. INTRODUCTION  We assume a linear demand function, 

Keywords: supply chain, Channels of distribution, game theory. 

results are obtained finally. 

whether owning  the  information or  not, and  analyze these  six cases  in turn  solve for  a Bayesian  equilibrium. Some 

competing retailers under asymmetric demand information. We consider six cases  with the manufacturer or the retailers 
among  the  members  is  asymmetric.  The main  contribution  of  this  paper  is  extended  the  results  of  [5]  with  two 

manufacturer sets the  wholesale price, and  the retailers set the  retail margin, simultaneously.  The demand information 
We consider  a supply chain  with a single  manufacturer selling  a single product  through two competing  retailers. The 
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for a Bayesian equilibrium and obtain table 1. 
a. Similarly, We analyze  the other three cases in  turn solve 
3.2 Case 2: All of the members know the market scale 

members(table 1). 
expected profits of the three members, see table 1. It  is   not   diffcult  to   obtain  the   profits  of   the  three 
Substituting (10) and (11)  into (6) and (8), we  obtain the 

2(b    d)     2(3b   d) ī ī 3 b    d ī (18) w = ī 1 2 (11) m = m = a ɗ ɗ 
condition gives 

(3b    d)(b     d) ī ī Substituting   (16)   into  (17)   and   take   the   first-order 
(10) w = 

ɗ b 
.(17) 

i i i j E ́  [ ] E m   a īb  w a  +m    +d   w a  + m [ ( (   (  ) ) (   (  ) ))] = equilibrium, (8) and (9) gives 
1 2 

Since we have a symmetric case in m  = m 
expected profit 

i is a  function w(a), the  retailer i chooses   m to maximize 
i j (9) i Í j i 1,2, ɗ  b w ī (    +2     ) + (    +  )  = 0 m d  w    m Since the retailers  know that the manufacturerôs  strategy 

below. 2( b   d ī ) 4 
taking expectation  over a  gives the first-order  condition (16) w a (  ) = ī 1 2 

a m + m i and m Differentiating  equation   (8)  with  respect   to 
a, it maximizes (6). The first-order condition is given by 

(8) i Í j Since the manufacturer  chooses a w(a) for  each value of 

i i i j i 1,2, E ́   =E  m   a īb  w +m    +d   w + m [    ] [ ( ( ) ( ))] 
for a Bayesian equilibrium[5]. 

i retailer i  consists of a fixed  value of  m . We are  solving 
The expected profits of the retailer i is given by since the retailer  does not observe a,  the strategy for  the 

wholesale price  is contingent on  the realized value  of  a. 
1 2 

(7) 2 ɗī  b īd   w ī b īd   m   +m     = 4( ) ( )( ) 0 manufacturer consists of a function w(a), where 

distribution   of   a.   Accordingly,    a   strategy   for   the 

demand   scale,  a,   but   the   retailers  only   knows   the expectation over a gives the first-order condition below. 
information   in   which   the   manufacturer    knows   the Differentiating equation (6)  with respect to w  and taking 
This   more  complex   case  is   a   game  of   asymmetric 

1 2 (6) E Ʉ =E   w   a ī b īd      w +m   + m [   ] [   (2 ( )(2 ))] 
scale  a 
3.3 Case 3: Only the Manufacturer knows the market 

manufacturer is given by 

distribution of a. In particular, the expected  profits of the 
(table 1) 

maximizes   expected   profit   taking   into   account   the 
taking  expectation   over  a  gives   the  expected  profits 

knows the exact  value of the  demand parameter, a,  each Substituting  (14), and  (15)  into  (6),  and (8)  gives  and 
In  this  case,   although  none  of  the   channel  members 

3 b    d ī 
1 2 scale  a (15) m = m = 

a 3.1 Case  1: None  of the  members knows  the market 

(3b    d)(b    d) ī ī 
six cases in turn solve for an equilibrium. (14) w = 

ab Retailer 1  knows  the market  scale a.  We analyze  these 

scale a,  but Retailer 2  do not know;  (6) case6: Only  the 
1 2 the  Manufacturer  and  the  Retailer 1  know  the  market By symmetry . Solving (12) and (13) gives m  = m 

the Retailers  know the  market scale  a; (5)  case 5:  Both 

Manufacturer knows the  market scale a;  (4) case4: Only 
i j (13) a    b w ī (    +2     ) + (    +  )  = 0 m d  w    m know   the   market   scale    a;   (3)   case   3:   Only    the 

knows the market scale a; (2) case 2:  All of the members 

We consider six  cases: (1) case  1: None of the members The first-order condition of the retailer i is given by 

1 2 ASYMMETRIC DEMAND INFORMATION  (12) 2      4( a ī  b īd  w ī b īd   m  +m     = ) ( )( ) 0 
3. EQUILIBRIUM ANALYSIS UNDER  

manufacturer is given by 

profit. demand   parameter.  The   first-order   condition   of   the 

The problem  is concave,  and table  1 shows  the optimal In  this   case,  all   of  the   channel  members  know   the 
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[5] Chu Wujin, Messincer P  R. Information and Channel profit   when    the   manufacturer   has    no   information 
No.2,pp117 -134, 1996. retailer i desires  to tell retailer j  about a to  increase own 
retailer   channel.    Journal   of    Retailing,   Vol    72 report the information  to retailer j without any  cost, then 

[4] Choi S  C.  Price  competition in  a  duopoly common If  retailer  i  has  the  full  information  about  a  and  can 
pp271-296, 1991. 

with a Common  Retailer, Marketing Science,  Vol 10, 
2 c 2 2 c 4 

E ́  [ ]  E ́  [ ] [3] Choi S  C. Price  Competition in  a Channel  Structure *  *  

Cambridge, MA: The MIT Press, 1988. 2 c 1 2 c 3 2 c 5 2 c 6 
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*  *  *  *  [2] Tirole   J.The    theory   of    industrial    organization, 

Publishers, 269-297, 1999. 
1 c 6 1 c 4 E ́  [    ]  E ́  [    ] supply chain management. Boston: Kluwer Academic 
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[1] Corbett   C,  Tang   C.   Designing   supply  contracts: 

c 5 c 3 E Ʉ [   ]  E Ʉ [   ]  
*  *  REFERENCES 

c 1 c 4 c 6 c 2 E Ʉ [   ]  E Ʉ [   ]  E Ʉ [   ]  E Ʉ [   ] Result  1  (1) 
*  *  *  *  

is maximum. 

is vertically integrated, the expected distribution  quantity j ci E ́  [ ] under case i  as . We have following results 3    ī b    d *  

Since 0 d b  and <ɗwhen the supply chain ci 
E Ʉ [   ] case  i  as ,  and  the expected  profit  of  retailer  j 2ɗ b *  

We denote  the expected profit  of the manufacture  under 

(3 b    d   b    d ī )( ī ) 
1 2 4. RESULTS . p = p = 

ɗ (2 b    d ī ) 

Otherwise, the expected price is 

2( b    d ī ) (3 b    d     b    d ī )  ( ī ) (3b    d) ī 1 2 2 2 . p = p = integrated, the expected  price is Where  S= ,  T= *  *  ɗ 2 b ɗ b ɗ 2 2 2 
3   ī b    d 

1 2 q =q = (2)  When the  supply  chain  is  vertically 
ɗ b 

ɗ.Otherwise,    the   expected   distribution   quantity   is 
1 2 integrated,  the expected  distribution  quantity  is  q +q = 

Result   4 (1)  When the  supply  chain  is vertically 

predominant position in the supply chain. 
Result 2  expresses the  manufacturer to  be placed  in the 

Although the  manufacturer  is not  a leader  in the  game, 

system profit is minimum. 

While  all  members  do  not  know  the  information,  the 

for only the manufacturer knows  the market information. 

the supply chain is vertically integrated; the next in  order 

Result   3 Total  channel  profits  are  highest  when 

(3 b    d ī ) 
2 i . E [    ]  ́ = 

*  ɗ b Table 1 Individual and System Expected Profits 2 
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Bidding Strategies Analysis for Procurement Combinatorial Auctions 

Rosenthal  (1996) considered  situations where  multiple 

bidding strategies are inadequate. Krishna and 

abundantly addressed. However,  discussions about CAs 
(3) The cost functions of simple bidders  are auctionsô bidding strategies and  winning probability are 
one diverse bidder in the basic model. price   multi-unit    auction.   The    topics   on    one-unit 
(2) Number of  simple bidders for each  object is n,  only problem  of  identification   and  estimation  in   the  first 

2001,].  Cantillon and  Pesendorfer  (2003)  consider the where   s(.) is strictly increasing with respect to q  . 
quite  rich [e.g.,  Krishna  and  Rosenthal, 2000;  Parkes, (1) S(q, p) =s(q)   ī p 
intractable.  Literature about  CAs mechanism  design  is 

the bidding vectors has quasi-linear form 
programming problem which is computationally 

non-price factors of the  objects. The scoring function of 
can be commonly formulated as an integer 

quality, in our model, is a unified  number to measure all 
general  allocation  problem  in  combinational  auctions 

bidding price  and supply  quality separately. Especially, 
CAs  is  Winners  Determination  Problem  (WDP).  The 

+ p q  ɴ R      ,  p  and   q  denote (1)  Bidding   vector  is {  ,   }  One of  the  most challenging  problems in  Procurement 2 

are below: 

much fairer, more feasible and more efficient. Other  assumptions and  their  mathematical expressions 

Auctions. It  will make  variety multi-units  procurement 

bundles,  which   is  called  Procurement   Combinatorial function for the object. 

allow the potential  suppliers to bid for  various products simple   bidder   has   a   privately  known   supply   cost 
When an auctioneer procure  items by auctions, she may objects,  there   are  n  interested   simple  bidders.  Each 

assets,  which  is  called  combinational auctions  (CAs). bidder  is interested  in  two  objects. For  each  of  the 2 

individual  asset, but  also bids  for  the combinations  of interested in  only one  of the  objects, while  the  diverse 

designers require attentions to  allowing bids not just for diverse  bidder  are  considered.  Each  simple  bidder  is 

Because of  the possibility  of such  synergy, the  auction format. And two kinds of  bidders, i.e. simple bidder  and 

may  depend strongly  on  which  other assets  she  wins. auction simultaneously  through a  first-price, sealed-bid 

implement. The  value of  assets  for a  particular bidder, In this  model, there  are 2 objects  to be  procured by an 

in computing power  have made them more  attractive to 

as 1976, by Jackson, for radio spectrum rights. Increases 2. MODELAND ITS ASSUMPTIONS 

(1999)]. Actually, such  auctions were proposed as  early 

much   attention   [Rothkopf   et.   al.(1998),    Sandholm multi-attributes procurement CA setting. 

submit  bids  on   combinations  have  recently   received we   will    discuss   bidding   strategies    in   a   specific 
FCC  combinational   auction,  auctions   where   bidders by a  scoring rule designed  by auctioneer.  In this paper, 

combinations  of  different  assets.  Possibly  because  of quality) auctions,  and corresponding  bids are evaluated 

enhanced  if bidders  are  allowed  to bid  on  bundles  or developing   a  model   of  two-dimensional   (price   and 

bundles of items. For this reason, economic efficiency is (1993)  studies  design  competition  in  procurement  by 

preferences not  just for  particular items  but for  sets or sufficient conditions  for such  equilibria  strategies. Che 

substitution) between the  auctioned assets, bidders have over different bid intervals, also  provided necessary and 

spectrum   rights.   Because   of   complementarities   (or strategies in which  bidders of different types  randomize 

airport   time   slots,   delivery  routes   and   FCC   radio with synergies, common values, and constructed 

variety  of  distinct   assets.  Examples  are  auctions  for and Wang (1996)  studied a simultaneous-auction model 

Many  auctions   involve  the   sale  (or   purchase)  of   a equilibrium strategies for  the synergy bidder.  Rosenthal 

second-price sealed-bid auction, and derived the bidding 
1. INTRODUCTION  objects  are  auctioned   simultaneously  by  means  of  a 

Keywords: Bidding Strategies, Procurement, Combinatorial Auctions 

both two kinds of bidders. 

bidder is interested in both.  With some further assumptions, we finally obtain the  equilibrium bidding strategies for the 

a diverse bidder considered in  this model. Each simple bidder is interested  in only one of the objects, while  the  diverse 

auction for 2 objects, through a first-score(price), sealed-bid  format. There are two kinds of bidders: simple bidders  and 

Che(1993)ôs research about one-unit multi-attributes auctions, we construct a multi-attributes procurement simultaneous 

Based on  the  work of  Krishna and  Rosenthal (1996)  about  combinatorial auctions  bidding equilibrium  analysis and 
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Note 
s i 2 2 2 s 2 and quality bidding    (   ) q    ɗ : p ' = p     s  q + ( ) ī s  q ( ) 

i 1 1 1 s 1 ɗ the expected revenue of any simple bidder with type p ' = p     s  q + (     )     (   ), ī s  q 
(9) s 2 2 s with v.  Note that  p   c  q ī (    (ɗ),ɗ)  = ī v b , then  we have q ' = q , 

1 1 s independent variable  v, and   B(.)   is strictly  increasing q ' = q , 

where Let    B(.)     denote   the    scoring   function   with    the 
1 1 2 2 Then construct a bid  {(    ',    '),(     ',     ')} q p q p , . ɗ score of the bidding by supplier with type parameter 

s s 1 1 2 2 1 1 2 2 s {(   ,    ),( q   p     q    p      , and , )}  q Í q , q Í q , b  is   the where q  (ɗ)    arg max[ (   )     (  ,   )] = s  q     c q ɗ ī ,  and 
Proof. Assume there exists  another equilibrium strategy s , ſ ɗ Let b    S(q  (  ), p) 

s 2 2 q (  )    arg max[  (  ) ɗ = s  q     c   q ɗ ī (  ,   )] (8) 

s 1 1 q     ɗ (  )    arg max[  (  ) = s q      c  q ɗ ī (  ,   )] . ɗ one-to-one mapping from v  to 
respectively is 

distribution   H(.)    of   v,  which   also  imply   that   the 
s s 1 2 the bidding strategy whose quality-bid   (     (  ),      (  )) q ɗ q ɗ distribution     F(.) of ɗ is transformed into 

0 follows ɗ Lemma  1.  The  diverse  bidder  with type , then ſ ī F  S ( (  )) v of supplier. Let H  v (  )   1 
ī 1 

0 v ſS    ɗ , v  can be regarded  as scoring capability (  ) Let 
only item 1 or only item 2. 

decreasing function, therefore  its inverse function  exits. separately corresponds  to expected  revenue of  winning 
0 by using  envelope  theorem, we  know S (.) is a  strictly of   winning   both   items,   while  the   last   two   terms 

In the above equation, first term is  the expected revenue 0 , S   ɗ ſ (  )    max[  (  )      (  ,   )], s q   īc  q ɗ  for    allɗɴɗ  ɗ [  ,   ] Let 
2 1 2 2 + L S (    )(1      (   ))( ī L  S p ī c ) 

1 2 1 1 3. BIDDING STRATEGY ANALYSIS  + L S (    )(1     (    ))( ī L S p ī c ) 

(7) 
1 2 1 1 2 2 bidderôs private information. = L S   L  S (    )  (    )[( p ī c )    ( + p ī c ) +Ŭ ] 

Ŭ where is  a non-negative  constant which  is  diverse 
1 1 1 2 2 2 ừ  ́(   (    (  ),     ),    (    (  ),     )   ) S   q ɗ p    S   q ɗ p ɗ Ử 

1 1 2 2 p     c  q ī (  ,   ) ɗ  p     c   q ī (  , ɗ )  Ŭ , get   both Ử 
is ɗ of diverse bidder with type Ử 

2 2 Ừ bidding strategy in  (5). Therefore, the expected revenue p     c   q ī (  ,   ) , ɗ get   item 2 (3) 
Ử Weôve  already  known  the  simple bidder  will  use  the Ử 
Ử 1 1 in item1 (or item 2) get score less than b. p     c  q ī (  ,   ) , ɗ get   item 1 
ứ probability of  all the  simple bidders who  are interested 

win   item  1(or   item   2)   with  score   b,   that   is,  the + p q  ɴ R     , is Profit of the diverse bidder, with bid {  ,   }  
2 

Intuitively,   L(b) is the  probability of diverse  bidder  to 
i r i (2)  ́ (q, p) =p  īc   (q,    ),r =1,2 ɗ 

L(b)    {H(B    (b))}  = (6) 
ī1 n denoted as 

It is convenient to define + ,  with bid {  ,   }  i p q  ɴ R     ,  is (4)  Profit of  simple  bidder 
2 ừ i ɗ 

i Ử 1 ī F (   ) ɗ 2. Ú i i Ử p (   )      (  ,    ) ɗ = c q ɗ + c q  t   t (  (  ), )[ ] dt 1 2 n bidder are    (  ,   ) c   q ɗ  for object 1  and    (  ,   ) c   q ɗ  for object 1 ī F  t ( ) Ừ (5) ɗ 
Ử private  information,  the  cost  functions  of  the  diverse 
Ử i r i q (   )    arg max[ (   ) ɗ = s  q     c   q ī (  ,    )], ɗ r = 1 or 2 
ứ [ɗ,ɗ]    with  the  identical  distribution F(.) ,   ɗ is  also 

Samuelson, 1981; Che, 1993,]: 
which is  drawn from  interval ɗ bidder is  denoted as 

bidding equilibria strategy [Riley and 
i 

following 
with respect  to q  and ɗ . Type  parameter  of the   diverse i has  the ɗ Therefore,  Any  simple  bidder   with  type 

1 2 common knowledge. c (.,.) and c (.,.) are, increasing 

i interval  [   ,   ] ɗ ɗ with identical distribution F(.) which are probability of bidder whose bidding is  { q(   ), p}  ɗ . 

i i where  prob{ win S(q(    ), p)}  ɗ represents   the   winning private information  of bidderi  , and ɗ is drawn  from 

i = [ v    b   H  B ī ]{   (      (  ))} b ,  which   is i denotes  type  of   simple  bidder ɗ where ī1 n 

ừ 2 i c   q (  ,    ), ɗ if   bid   item 2 Ử i (4) × prob win S  q {  (  (   ),   )} ɗ p 
i Ừ c q (  , ɗ ) = , 

1 i Ử c   q (  , ɗ )  if   bid   item 1 
i i i i ứ  ́(  (   ), q ɗ p ɗ ) = [ p    c q ī (  (   ),    )] ɗ  ɗ 
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1 s 1 Ĭ  ī (1      ( (     (   )) ī p )) (14) 

2 s 2 2 2 + L s  q (  (     (  )) ī p )( p ī c )}  

2 s 2 Ĭ  ī (1      ( (     (   )) L s  q ī p )) 

1 s 1 1 1 + L s  q (  (    (   )) ī p )( p ī c ) 

(.) is  convex. 

most 2 roots of equation (18). 

and  not  worth pursuing  here.  Therefore,  there  exit  at 

not  convex,  the  situation  becomes  more   complicated L s  q 

p p then the  function c (.) is indeed  convex. If c (.) is 

the  distribution  of production  capability  v  is  uniform, 

model.  However, if   G(.)   is uniform  distribution,  i.e., 

characterize in terms of the primitive assumptions of our 

p Generally, convexity of c (.) is not easy to 

1 2 Generally,  the pairwise  point  ( p   p , ) which  satisfies 

ɗ 

ɗ 

ɗ 

p 

ɗ 

used  in the  argument  is that  function c 1 1 1 s 2 2 2 s [( p     c  q ī (     (  )))    ( ɗ + p     c   q ī (     (  ))) ɗ +Ŭ ] 
p express (18)  as    (  ) c ɗ = c (   ) . The only  special feature p 

*  
1 2 p  p 

1 s 1 2 s 2 c   ɗ  to optimal  price  bid  p,  and  we  can  abstractly (  ) = max{  (  (     (  )) L s  q ɗ ī p   L s  q )  (  (     (   )) ɗ ī p ) *  

Actually, (18)  is the  correspondence from  optimal cost 
1 2 p  p 

n s s 1 1 2 2 max   ((     (  ),    ),(      (  ),     )   )  ́ q ɗ p q ɗ p ɗ c (  ) ɗ =Ŭ G (1 ī  +  ī p ) p G (1 ī p ) (18) 
*  n 1 expressed as follows: 

her price bid p, from (17) we have 
can   be ɗ problem   of   diverse    bidder   with   type 

ɗ,   i.e., c   ɗ ,  and (  ) cost  of diverse  bidder  with  type *  From  LEMMA 1  and  (7),  we  know  the  optimization 
Now  considering the  relationship  between the  optimal 

This completes the proof.Ǐ dp n 
(17) =īŬ G (1 ī  ī  + p ) p G (1 ī  +  ɗ  = p ) c (  ) 0 n *  1 1 2 2 d ́  1 > ́  ((   (   ),    ),(    (   ),    )   ) q ɗ p q ɗ p ɗ 

By first derivative of (16) with respect to p, we have (13) 
1 1 2 2  ́((   '(   ),    '),(     '(   ),     ')   ) q ɗ p q ɗ p ɗ + 2     (1 G ī p )(1 ī G (1 ī p ))( p ī c (  ))} ɗ n n *  

Thus, we have 

2 1 2 2 2 p + L S (    )(1      (   ))( ī L S      p      c   q ī ( )) 
= max{( G (1 ī p )   (2( × p ī c (  )) ɗ +Ŭ )) (16) 2 n *  

2 2 2 1 2 1 1 1 + ( p     c   q ī (    )) + Ŭ ]      (   )(1      (    )( + L S ī L S      p    c   q ī ( )) 
p 

s s max   ((    (  ),   ),(    (   ),   )   )  ́ q ɗ p q ɗ p ɗ (12) 1 2 1 1 1 > L S   L  S (    )  (    )[( p     c   q ī ( )) 
G     ſH   B (.) ( (.)) , and rewrite (15) as 

ī1 
1 1 2 2  ́((   '(   ),    '),(     '(   ),     ')   ) q ɗ p q ɗ p ɗ 

is drawn from [0,1]. Define p assume price 
therefore, 

s Without  loss of  generality,  let    (    (  )) s  q ɗ equal  1, and s 2 2 q    ɗ (  )    argmax   (  ) = s q     c    q ɗ ī (  ,   ) , and 
s Ĭ  ī (1      ( (    (   )) L s  q ɗ ī p )) 

s 1 1 q     ɗ (  )    argmax   (  ) = s q     c   q ɗ ī (  ,   ) 
s Note + 2  (  (    (  )) L s  q ɗ ī p   p )( ī c (  ))} ɗ *  

s 2 s 2 2 2 2 2 + [  ( s  q ) ī c   q (     )    (  ( ī s  q ) ī c   q ( ))]}  (15) p 
s = max{(    (  (   (   )) L   s q ɗ ī p )   (2( × p ī c (  )) ɗ +Ŭ )) 2 *  2 1 2 2 2 + L S (    )(1      (   )){( ī L S p     c   q ī ( ) 

p 
s s max   ((    (  ),   ),(    (   ),   )   )  ́ q ɗ p q ɗ p ɗ s 1 s 1 1 1 1 1 + [  ( s  q ) ī c   q (     )   (  (    ) ī s  q ī c   q (   ))]}  

Thus rewrite (14) as 

1 s 2 s 1 2 1 1 1 c ɗ =c    q (    (  ),   ) ɗ ɗ =c    q (    (  ),   ) ɗ ɗ ( ) + L S (    )(1     (    ){( ī L S p     c   q ī (   ) *  

(11) as ɗ 
s 2 s 2 2 2 2 2 + [  ( s  q ) ī c   q (     )    (  ( ī s  q ) ī c   q (    ))] +Ŭ }  uniquely. Now,  define optimal  cost of bidder  with type 

s corresponding cost   (   (   ),   ) c q ɗ ɗ is also determined by    ɗ 1 1 1 2 2 2 ī (  (   ) s  q ī c   q (   ))]    ( + p     c   q ī ( ) 
ɗ strategy   is   uniquely   determined   by ,   then   the 

s s By  LEMMA 1,  the  quality-bid,     (  ) q ɗ ,  in  equilibrium 1 2 1 1 1 1 s 1 1 = L S   L  S (    )  (    ){(  p     c   q ī (   )    [  ( + s  q ) ī c   q ( ) 

1 s 2 s 1 1 2 2 and      (   (   ),   ) c   q ɗ ɗ =c    q (    (  ),   ) , ɗ ɗ  ́((   '(   ),     '),(    '(   ),     ')   ) q ɗ p q ɗ p ɗ 
1 s 2 s s q (  ) ɗ = q (  ) ɗ = q (  ) , ɗ 

revenue of diverse bidder is below, Naturally, we can let 
1 1 2 2 objects,  that   is,   item  1   and  item   2   are  the   same. Then,   with  bid   {(    ',    '),(     ',     ')} q p q p ,   the  expected 

Now  restrict  attention  to   equal-bid  for  two  identical 2 2 2 2 2 S  q (    ',     ') p = S  q   p ( , ) = S 
of (14), is the solution to the maximal expected revenue. (10) 

1 1 1 1 1 S  q (   ',     ') p = S  q   p (   , ) = S , the first  order condition and the  second order condition 
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Auctions   with    Synergiesò,   Games    and   Economic follows the strategy: ɗ The diverse bidder with type 
[3] Krishna, V., Rosenthal, R.W., ñSimultaneous 

ừ i ɗ 
i Ử Harvard Univ.,2003 1 ī F (   ) ɗ Ú i i Ử p(   )      (  ,    ) ɗ = c  q ɗ + c  q t   t (  (  ), )[ ] dt Bidding   in    Multi-unit   Auctionsò,    Working   paper, n 1 ī F  t ( ) Ừ (23) ɗ [2] Cantillon, E., Pesendorfer, M., ñCombination Ử 

i Ử i r Economics,Vol.24, pp668-681,1993 q (   )    arg max[  (  ) ɗ = s  q     c   q ī (  ,    )], ɗ r = 1 or 2 
ứ multidimensional   auctionsò,    The   Rand   Journal    of 

[1] Che, Y. K., ñDesign competition through i follow the strategy: ɗ The simple bidders with type 

our Multi-attributes procurement auction model. 
REFERENCES Theorem 1. The following  constitutes an equilibrium of 

70321001. following result is immediate. 
Foundation   of    China   under    grant   70231010   and solution   is   better    than   interior   solution,    and   the 
This  paper  was  partly supported  by  National  Science 

words,     (  ) c ɗ  is the separating point in which boundary Ĕ 

interior  solutions,   we  need  to  define   (   ) c ɗ .   In  other Ĕ ACKNOWLEDGEMENT  
Essentially, in order to compare boundary solutions with 

the basis of this work. 
(22) ˊ  c   ɗ >ˊ  p   c   ɗ c     ɗ (0    (   )) (    (    (  ))    (   )) *  *  *  *  practical  environment,  which  could  be undertaken  on 

procurement combinatorial auctions,  in more general or then for all c  (   ) ɗ : 0 <c    ɗ <c  ɗ (  ) (  ) , we have Ĕ *  *  
relationship between bidders in multi-attributes 

ˊ  c ɗ  īˊ p   c   ɗ c  ɗ  = (0 (  )) (    (    (  )) (  )) 0 , Ĕ Ĕ interesting   to   study    collaboration   and   competition *  *  

heterogeneous   items    assumption.   It   may    also   be It   follows    that   if    there   exits      (   ) c ɗ  ,   such   that Ĕ 
to   multiple   diverse   bidders   in   primal  model,   and 

=ī + 2    2  (1 L ī p ) Ò 0 
combinatorial auctions. Future work includes extensions 

mechanism for multi-attributes procurement 
(21) dc (  ) ɗ 

*  first   step   of   constructing   equilibria   and   designing 

procurement auction.  This work could  be regarded as  a d {  (0    (   ))     (     (   (   ))    (  ))}  ́ c ɗ ī ́  p   c ɗ c ɗ *  *  *  *  
Che   (1993)ôs   work   about    one-unit   multi-attributes 

and Also, this  piece of research  can not be  realized without 

most important, procurement auction vs. selling auction. ī ́  (    (    (  ))    (   ))    0} p   c ɗ c ɗ Ó *  *  *  
attribute (price), first-score(price)  vs. second-price, and, (20) 
Rosenthal (1996)) are: multi-attributes vs. single 

c (  )    max{    (  ) :   (0    (  )) ɗ = c ɗ  ˊ c ɗ Ĕ *  *  ours  work  and  past  correlated  research  (Krishna  and 
two kinds  of bidders.  Basically, the difference  between Next, define a     (  ) c ɗ  as follows, Ĕ 
obtain  the  equilibrium  bidding strategies  for  the  both to compare the boundary solutions with interior  solution. 
bidder is interested in both. With  some assumptions, we in order to find  global maximizer, what we should  do is 
interested in  only one  of the  objects, while  the  diverse Since the domain of expected revenue (16) is  closed set, 
considered   in   our    model.   Each   simple   bidder   is smaller root is not. 
kinds of  bidders, simple  bidder and diverse  bidder, are 

p   c   ɗ  is  the  local  maximizer, while  the (   (   )) sure that *  *  a  first-score  (price), sealed-bid  format.  There  are  two 
condition  for  local  maximizer.   Consequently,  we  are procurement simultaneous auction for 2 objects, through 
ˊ  p   c    ɗ ''(     (    (  ))) < 0 .  It  is   the  second-order  sufficient In this paper, we construct a multi-attributes *  *  

to    p, at the greater root, is non-positive, i.e., 
4. CONCLUSION REMARKS the second  derivative of  expected revenue  with respect 

non-positive at the point  of the greater root. That means 
ừ ừ 0 if 0 < c (  ) ɗ < c (  ) ɗ is  concave.   Therefore,   the  derivative   of   d ́  dp is Ĕ Ử Ử *  
Ử Ừ dˊ dp =ī ŬG (1 ī  ī  + p ) p G (1 ī p    n    c   ɗ ) / + (  ) p(  ) ɗ = n *  Ừ Ử p   c (   (   )) ɗ if c (  ) ɗ > c (  ) ɗ (25) Ĕ *  *  *  Ử ứ p By convexity of c (.) , itôs easy to know Ử 

s ứ q (  )    arg max[  (  )      (  ,   )] ɗ = s  q     c q ī ɗ ừ Ử 
max{  (    (  ))}, p c ɗ for     other case Ử (17) *  

Ừ p   c (   (   )) ɗ = (19) Case 2: For any  given    (  ) c   ɗ , there exit two  solutions to *  *  Ử *  
Ử p c (   (   )), ɗ for   unique solution *  ừ ứ p(  ) ɗ = p c (   (   )) ɗ *  

(24) as the unique root or greater one of the two roots, i.e., 
Ừ 

s ứ q (  )    arg max[  (  )      (  ,   )] ɗ = s  q     c q ī ɗ 
p c   ɗ  as   the  solutions of  (17).  Define (   (   )) p   c    ɗ (   (   )) solution to  (17) *  *  *  

Corresponding  to  different  optimal cost     (  ) c   ɗ ,  denote Case  1:   For  any  given     (  ) c   ɗ ,   there  exits  a   unique *  *  
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Business Interactions with Web Services 

reciprocal activities. That is, the  set of activities form a 

business   processes  are   broken  up   into   causal  and 

ultimately dynamic e-business. Due to organizational and technical constraints, 

technology for respectively EAI, CRM, B2C, B2B, and 

of interactions in order to decide an appropriate enabler 2. CATEGORIZATION OF INTERACTIONS  
categorization allows  a  specification of  each category 

interactions and partnersô interactions. This to respond to business events or changes. 
interactions   into   customersô   interactions,  enterprise composing dynamically  the services  into new solution 
architecture defines,  specifies and categorizes business other   with   respect   to   SOA   architecture,   and   (6) 
implementing technology. The conceptual view services,  (5)  ultimately   connecting  services  to   each 
specifying  the  business interactions  regardless  of  the (statically   or   dynamically)   any   application   to  the 
1) The conceptual view architecture aims at and reused, (3) discovering the services,  (4) connecting 

publishing the  interfaces in a  registry to be  discovered 
business interactions perspective that are: applications  as  services in  order  to  unlock  them, (2) 
The framework consists  of three architectural  views of interfacing   the  enterprise   assets   that  are   data   and 

security and  transactions when matured will  allow: (1) 
enabling technology. That is, Web services. UDDI,  WS-I, BPEL4WS,  SOAP  and other  related  to 
hinder the deployment of business interactions standards of such a technology,  namely, XML, WSDL, 
point  up  design as  well  as  technical  issues that  may connections technology. Indeed, the underlying 
business  perspective  and  IT   perspective  in  order  to e-business. Web  services technology  is,  by essence,  a 
interactions  oriented  architecture  that  considers  both enable EAI, CRM,  B2C, B2B, and ultimately  dynamic 
The  framework   aims  mainly   at  providing   business i.e. between the enterprise and its customers/partners to 

effective connections  within and  across the enterprise, 
applications. [2][14],  presents  attractive  features in  terms  of  cost- 
effectively   existing   assets    in   terms   of   data   and instance  of  the   services-oriented  architecture  (SOA) 
with   attractive    features,   namely   connecting   cost- standard  [1];  and  also the  de  facto  Internet  standard 
interactions in order to  decide and deploy a technology how Web  services technology, the de  facto  integration 
namely  a   framework  with   three  views  of   business 3)    The  implementation   view  architecture   specifies 
work concerns with a business interactions perspective, 

different but  related perspectives  such as in  [16]. This that require connections. 
technology, one must abstract the business according to requirements  to  fill  the  business  processes  breakups 
boundaries  of the  enterprise. However,  to  deploy any The technical view focuses on technological 
dynamic  interactions within  and  especially across  the requirements and features of the connecting technology. 
requires  technologies   that  enable   cost-effective  and enterprise assets and  external applications, and (iii) the 
customers  and   partners  demand  and  behavior.   This existing   (or   to   develop)   connections   between  the 
new businesses events and conditions, namely integration   applications   and   middleware),    (ii)   the 
Businesses need to adapt rapidly and cost-effectively to computational assets (e.g. existing applications, 

(i)  the   existing  enterprise   informational  as  well   as 
1. INTRODUCTION  2)    The technical view architecture aims at  identifying: 

Key Words: Business Interactions, Framework, EAI, CRM, B2C, B2B, e-Business, Integration, Web Services, SOA. 

them into new solutions such as business processes that respond to business events or changes in business conditions. 

first unlocking  and adding value to  existing enterprise assets  such data and  applications; then dynamically  connecting 

Web services, a connecting technology, enables any kind of specified business interactions. Web services features allow 

specifies the required  connections for EAI, CRM, B2C  and B2B. The implementation  view shows how the  features of 

interactions  and  customersô interactions.  The  categorization  allows deciding  and  deploying  the  technical view  that 

interactions. The  conceptual view  defines  and categorizes  business interactions  into enterprise  interactions, partnersô 

conceptual architecture view, (2) a technical architecture  view, and (3) an implementation architecture view of business 

systems  and external  applications.  This  work  presents a  framework  of  business interactions  that  consists  of: (1)  a 

Business  interactions require  technologies  with attractive  features  to dynamically  connecting  enterprise information 
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message, (d) Understand the message, (e) Act business  processes and  business  events. Indeed,  local 
a  message to  the  partner, (c)    Read and  interpret  the involved providers/consumers, and the types of 
as shown in Figure  2: (a) Identify the partner,  (b) Send interactions   differ   according   to   the   types   of   the 
announced partners  to perform the  following activities deploying enabler technologies. First, business 
space,  situations  and   categories,  interactions  require categorize  business   interactions  while   deciding  and 
Regardless of their  characteristics, i.e. dynamics,  time, time,   dynamics,   and   situations,    it   is   a   must   to 

In addition  to their specification with  respect to space, 
2.3  Interactions Common Activities 

2.2  Categorization of Business Interactions 
Fig. 1. Categories of Business Interactions 

than simple knowledge integration. 
+ - 

from interactions  is more  relevant and  more complete Logistic Sub Processes (Supporting BP)   

Å  Emergent  knowledge. Indeed, knowledge resulting 
P-S computational resources (e.g. applications). 

P 
Å Unlocking informational (e.g. data) and P B {A -A}  { A -A}   {A -A}  

+  +  +     B Å  Synergy of business processes. {AT}  {AT}   {AT}  s    P-P P-P  =  =  =  Å  Internal and external exchanges of information. r  s 
BP  BP  BP  B-P é e r  

C-B Primary Primary  Primary for numerous reasons, namely: m e 

o n perspective. Business providers and  consumers interact 
t  t  

respect   to   a    business   (and   information   systems) s r  
u a ówhy   do  providers   and   consumers  interact?ô   With and Legacy Systems  
C P represented in the Information Systems  

Situations.  Situations   of  interactions   are  answer   to Business Objects and Coordination Artifacts as  

autonomous providers and consumers. Business Processes  

businesses, are dynamic relationships among 

goal-driven  businesses).  Interactions,  in  event-driven 
the organization (B-P). coordination  used to  offset  planned task  allocation in 
between business processes that cross the boundaries of are   often    rigid   and    fixed   (e.g.    mechanisms of 
3)   Interactions   across   businesses,   i.e.    interactions Dynamics. While interactions in goal-driven businesses 
in the different information systems and legacy systems. 

business objects (or coordination artifacts) as  presented are temporal, synchronous as well as asynchronous. 
Å  Interactions   between  business  processes  and  the Time. Action-reactions of  the providers and consumers 
business process is decomposed (A-A). 

activities  (AT ).   These  are     required   when  a   local and remote providers and consumers. 
Å Interactions between local business process Space. Interactions  involve local as  well as distributed 
processes (P-S). 

Å  Interactions  between local primary  and supporting in different situations. 
processes (P-P). dynamics. Moreover, providers  and consumers interact 
Å  Interactions   between   enterprise   (local)  primary interactions   are  characterized   by   space,   time,   and 

freedom (e.g. to leave at any  time). Therefore, business 2)    Internal (enterprise) interactions that are: 

Each  of them  has  a  certain  degree of  autonomy  and (C-B). 

consumers in  a synchronous  or asynchronous  manner. 1)    Interactions  between  business  and  its  customers 

activities performed  by  local or  remote providers  and business interactions: 

considers interactions  as a set  of reciprocal (or  causal) distinguishes   each   of   the   following   categories   of 

specification,   we   adapt   from   different   disciplines, approached  if EAI  is  not working  properly.  Figure 1 

different disciplines. A business perspective working   properly.    For   instance,   B2B    cannot   be 

The  concept   of  interactions   has  been   specified  by implement external interactions if the local ones are not 

internal  interactions.  That  is,  one  cannot  design  and 
2.1  Business Interactions partners/customers  are  based  on  the  effectiveness  of 

partners. Third, interactions  between a business and  its 
that enable cost-effective and dynamic interactions. dynamic   relationship   between   a   business   and   its 

abstraction allows  deciding  an appropriate  technology Whereas   Web   services   technology   allows    a   real 

before   to  come   to   a   technology  perspective.   The relationship   between   a   business   and   its   partners. 

specify  them  with  respect  to  a  business   perspective technology  may   be  suitable   for  a  long   term  fixed 

one needs to  abstract these interactions in order  to first to the enabling technology. For, instance, EDI 

organizational  and  technological  artifacts.  Therefore, interactions will not have the same priority with respect 

interactions,   which   are   generally   implemented   by of an event-driven business. Second, business 

processes breakups require a set of business interactions of a  goal-driven business differ from those 

and  serves  an  output to  a  consumer.  These  business with  partners  and customers.  Moreover,  the  business 

flow where each activity takes an input from a provider business  interactions   are  different   from  interactions 
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with enterprise applications integration (EAI) 

1. Interfaces of the IT subsystems that are implemented 

implementations. The interfaces are: 
4.1 SOA Architecture 

services  are,  by  essence,  specified  as  interfaces  and 

public  interface.  While,  the components,  objects  and 
the connection-oriented applications of Web services. 

systems  or  applications   will  be  wrapped   to  expose 
interacting  elements, (2)  dynamics, and  especially (3) 

systems  and  to   a  less  extent  enterprise  information 
advantages   with   regard   to   (1)   loose   coupling   of 

depend on  the types  of IT subsystems.  That is,  legacy 
lack of  maturity  of the  underlying standards,  presents 

encapsulated  as   a  set   of  endpoints.   The  interfaces 
architecture with  Web services technology, despite  the 

viewed as  endpoints. That is,  their internal behavior  is 
instances,  namely e-services  and  Web  services. SOA 

The   connecting   IT  subsystems   are   interfaced   and 
and RMI) before the advent of SOA architecture and its 

object-computing  middleware  (e.g.  CORBA,  DCOM 
legacy systems, components,  objects or services . B2B   using   traditional  middleware,   and   distributed 
subsystems, these are the partners information  systems, have been implemented  as EAI, ERP, B2C,  CRM, and 
3.  Partners   subsystems  that   interact  with   local  IT different  technologies.   Indeed,   business  interactions 

The  technical  architecture  view is  implemented  with 
mobiles. 

and  mobile clients  (MC:  clients  that  interact through 4. IMPLEMENTATION WITH WEB SERVICES  
browsers  (BC: clients  that  interact  through browsers) 

that  interact   through  standalone   applications),  Web SOA architecture. 
subsystems,  these are  stand-alone  clients  (SC: clients connections technology when  deployed with respect to 
2.   Clients   subsystems   that  interact   with   local   IT elements.  Web   services  technology  is   the  de  facto 

technology that allows loose coupling of the interacting 
processes. assets that donôt tightly depend on each other. That is, a 
used   to   sustain   primary   and   supporting    business of  transparent  and   self-contained  existing  enterprise 
information  systems  (EIS)  and   legacy  systems  (LS) implementing  technology must  emphasize  connection 

Local   subsystems   that   are   different   enterprise 1. To effectively  allow dynamic business  transaction, the 

represents different  categories of business interactions. 
of applications. The interacting IT subsystems are: This  connection-oriented  technical   architecture  view 
of information systems, legacy systems and other  kinds 

processes. The IT subsystems  may be any combination Fig. 3. Technical View of Business Interactions 
connecting IT subsystems that support business 

Business  
specifying  the  whole business  IT  system  as  a  set of 

The technical architecture view  (Fig. 3) aims mainly at LS LS 

EAI and ERP 

3. TECHNICAL ARCHITECTURE VIEW  

Fig. 2. Interactions Common Activities 

      e-Market  C 
i. Re-act  e. Act              CRM       &  M T4 

h. Understand  d. Understand          &       B2B  r  
g. Read  c. Read  t  B2C  e 

f. Receive message  C n n T3 
B VAN e t 

and  i r  
Internet  l a Partner Partner T2 

C P 

b. Send message C 
S T1 

a. Identify  Announce  

through B2C and CRM applications. 
Partner  3.   Interfaces  of   the   clients   that  are   implemented 

Partner 

Partner 
market brokers. Partner  
applications  (e.g.  EDI,  ebXML,  Web services)  or  e- Partner  

Partner  implemented through B2B electronic commerce 

2.  Interfaces  of  the  partners  IT  subsystems  that  are 

understanding (semantics required). computing, or SOAP). 

and   (i)  Re-act   according  to   the   interpretation  and messaging, message brokers, distributed objects 

and interpret the message, (h)  Understand the message, of  middleware  (transactional,  remote  procedure  call, 

(semantics required),  (f) Receive  a message,  (g) Read applications or  business processes)  and different types 

according   to   the   interpretation   and   understanding according to the integration orientation (data, 
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EAI  will  easily  support  Web  services.  Indeed,  Web 

4.3 Web Services Enabler of Business Interactions 
composition of primary and supporting business process. 

invoked, and consumed  by applications that enter in  the interactions as shown in the next section. 
by  interfacing   and  publishing   them  to  be   accessed, services  will   enable  all   the   categories  of   business 
present transparent view of business logic, rules and data as  CORBA, DCOM,  or RMI.  These  features of  Web 
services  technology.  Indeed, Web  services  technology technology can easily live with other  technologies such 
These   features   can  easily   be   enhanced   with   Web instance   of   SOA   architecture   [14].   Web   services 

standard,   but   also   the   de   facto  Internet   standard 
composition of business processes. services  technology not  only  the  de  facto integration 
within the different  connected systems, involved in the within  and outside  the  enterprise,  which  makes Web 
Å Control   of  flow   of  the   applications,   from Web  of  self-contained  and  loosely   coupled  services 
connected systems SOAP  allow   communication  and  execution   via  the 
between the applications and databases of the The standards XML,  WSDL, UDDI, WS-I, BPEL, and 
Å Translation  of data  and  messages  exchanged based on Internet protocols (e.g. HTTP, SMTP, MIME). 
or databases in order to connect them. composing services through  communications protocols 
Å Introspection to  look up and  find applications standards allow interfacing, publishing, binding, 
enterprise information systems and legacy systems). services   over    the   Web.   These    technologies   and 
Å Connection  of  the  applications  (in   different technologies   and   standards   that    allow   connecting 
features of EAI are: Web  services   technology  is  mainly   a  collection  of 
adapt  to   change  in   business  conditions.   The  main 

composite to rapidly respond to  business events, and to Internet protocolsò [1]. 

legacy   systems.    It   aims    at   making applications definition  using  XML-based   messages  conveyed  by 

heterogeneous   enterprise   information    systems   and software may then interact in a manner  described by its 
providing interface to technologies implementing XML. Other software can discover its definition. These 
EAI   is   an   integration   technology.   It   consists   of interface and bindings  are defined and  described using 

ñsoftware  system   identified  by   URI,  whose   public 
4.4.1 Web Services Enabler of EAI W3C/WS Architecture  Group defines Web  services as 

business interactions as summarized in Table 1. 4.2 Web Services as Internet Instance of SOA 
communication  features  enable  all   the  categories  of 

The features of  Web services technology, notably their network that is Internet. 

within  and   outside  the   enterprise  through  a   public 
and Dynamic e-Business standards that  enable communication between  services 
4.4 Web Services  Enabler of EAI, B2B, CRM,  B2C, technology is  the most  attractive due to  its underlying 

software agents [8]. Therefore, Web services 
Fig. 4. Web Services and  Common Activities communication   among    loose   coupling    interacting 

architecture. SOA aims mainly at achieving i. Re-act (applicationbehavior) e. Act (servicebehavior) 

h. UnderstandXML  d. UnderstandXML  designed and deployed with respect to SOA 
g. ReadXML  c. ReadXML  

This   element   of  the   information   system   must   be 
f. Receivemessage(SOAPmessage) standardized  interface  to  be  transparently  accessible. 

or retrieve data);  and provided with a well-defined  and 
Application 

           Bind business rule,  or data  operation (insert, update,  delete, Client Service 

the information system that  implements business logic, 
b. Sendmessage(SOAPmessage) 

We  consider a  service  as a  self-contained  element of 
Publish 

Announce 
dependent on the context or state of other servicesò. FindusingWS-I 

a. Identify that   is  well   defined,   self-contained,  and   does   not 
Partner 

network-addressable,  invocable unit  of  software logic Partner 

who   defines   a   service   as   ña   location-transparent, Partner 

Partner invokeò. A  more  technical definition  is given  by [13] 
Partner 

application at  another  enterprise may  find it  useful to (UDDI) 
Partner 

Registry application, so that another application or an 

defines a service as ñbusiness function of an 

business  oriented   definition   is  given   by  [10]   who 

definitions of the  term service. For instances, a  kind of implement the interaction common activities. 

communicate  with each  other [2].  There  exist several services stack  and  technologies (bolded  in the  figure) 

It is essentially a collection of services that underlying  Web  services.  Figure  4  shows  how  Web 

in 1996 as architecture based on the  concept of service. implemented by the standards and technologies 

SOA architecture was first described  by Gartner Group The above interactions common activities can  be easily 
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by PDA, office devices, and mobile  devices in addition 

deployment of applications that can be readily accessed middleware  (e.g.  COBRA,  DCOM,  RMI), and  (3)  a 
Web   services   will   facilitate  the   development   and integration   based   on   distributed   object   computing 

distributed   databases    [3]),   (2)    an   object-oriented 

approached, namely: (1) a data-oriented integration (e.g. 4.4.4 Web Services Enabler of B2C 
unstructured data? Various  integration ways have been 

interoperable   to    exchange   structured   as    well   as present better services, performance and reliability. 
and databases), running on different platforms, services. Indeed,  CRM as  Web  services will  certainly 
to  make  information  systems  (including  applications systems   are  better   suited   to  be   accessed   as  Web 
a business  perspective. That  is, the  issue is often  how internal   system.   On   the    contrary,   external   CRM 
integration problem  with an IT  perspective rather than representatives.  A  CRM  system  is  not  necessary  an 
Business  interactions have  been implicitly  seen  as an CRM   system  is   generally  used   by   customers  and 

information  such  as customer  contact  information.  A 
5. RELATED WORK  CRM  system  is  an   information  system  that  records 

effective connection. 4.4.3 Web Services Enabler of CRM 
selection   of   efficient   services   and   cost- 
Å UDDI and  WS-I  allows inspection  and 

specifications. 
services at run-time. 

between  businesses  applications  as  imposed  by  EDI business  applications or  services  to  bind to e-Business 
and the  problem  of fixed  record format  of exchanged Å Dynamic binding facility allows Dynamic 
Å Fix the problem of the difference in semantics, as Web services. 
network). Å Search  and  tracking  facilities  exposed 

accessed through the protocols  of the Internet (a public mobile devices in addition to Web browsers. 
different means, i.e. office  devices, PDA and dynamics to  businesses to  choose  transparent services 
interfaced (WSDL)  to be  accessible through ñtake   or   leaveò,   which   gives   more   freedom   and 
Å Applications involved in B2C  are better B2C connecting technology is  based on the  contract of type 
through Internet. deployed  through proprietary  networks.  Web services 
applications accessible from anywhere 

specified interactions (e.g. agreed upon format) 
Å Use of external as well as  internal CRM CRM 

specifications  assume   a  long   term  fixed   and  well- 
Messages format not fixed and standardized. 

Å Allow effective dynamics. Indeed, EDI 
Å Free    message   format    using    XML.  

role they are intended to in the economics arena. interactions 
to  a  less extent  medium  businesses  to play  the  right Businesses  are  really   autonomous  in  their  
maintenance is  very  costly, which  deprives small  and Å Dynamic  business  interactions.  
and medium  businesses.  Indeed, EDI  deployment and enterprise (VAN is no longer required). 

Å Entry  into  B2B  to  small  and  medium Å Reduce  the cost  of entry  into  B2B for  small B2B 

applications through BPEL. B2B to: 
Å Control    of  the   flow  of   the   integrated underlying  technologies   and  standards)  are   used  in 
messages. and Web services. Indeed,  Web services (with matured 
Å Use   of  XML  to  exchange  and  translate there are still challenges that can be addressed by XML 
Å Introspections  through UDDI and WSDL. standardize  the message),  to  XML  as EDI  standards, 
legacy systems. 

CORBA (used to reduce the cost related to VAN and to 
of  the   enterprise  information  systems  and  

complexity   of   multiple   connections),   DCOM   and Å Connection   of  loosely  coupled elements 
from  EDI  data  transmission, VAN  (used  to  simplify legacy systems. 
on  EDI specifications.  Despite  the  evolution  of EDI, the enterprise information systems and 
For large  organizations,  this has  been achieved  based Å Standardized  interfaces of the elements of EAI 
standardized) business documents  (e.g. order, invoice). Applications 
from different  businesses to exchange  agreed upon (or Interactions Value added by Web Services Technology 

A B2B  application consists  of connecting applications Table 1. Value added by Web services 

4.4.2 Web Services Enabler of B2B business interactions as summarized in Table 1. 
applications  used  to  implement  internal  and external 

middleware. Web services features add value to traditional 

complexity  and the  cost  of  the traditional  integration 

all features of EAI. Moreover, Web  services reduce the 4.4.5 Web Services Add-Value 

become the de facto  integration standard by supporting 

(when  matured  enough)  will  allow  Web  services  to reduce search complexity for exiting services. 

and outside organizational boundaries.  These standards any  kind   of   clients.  Moreover,   Web  services   will 

will  ultimately simplify  application  integration within businesses  logic, rules  and data  by  invoking them  by 

and standards.  The standards underlying  Web services applications  developers  to  better   leveraging  existing 

services are  just a  step in  the evolution  of technology to Web browsers. Web services will  permit 
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they are built on their own technology. 

However, they  do not  allow a  loose coupling  because REFERENCES 

added   networks   (VAN)   used  as   brokers   in   EDI. 
and  B2B   to  offset  the  complexity   related  to  value services as an Internet standard instance of SOA. 

productivity, these technologies have been used in EAI, supporting tools  towards a method  for deploying  Web 

effectively [15].  Due to  their great returns  and quality This work  can be extended  by developing  models and 

perspective  in order  to  help  developers operate  more 

DCOM  and  RMI  were  designed  mostly  from  an  IT which is critical for their survival. 

discovery  and  invocation.  In  this category,  CORBA, integrate business processes that cross their boundaries, 

applications  interoperable  through  a  broker  used  for businesses  need  to   cost-effectively  and  dynamically 

The object-oriented integration approach makes architecture   is    a   critical    issue    nowadays   where 

middleware (e.g. e-services, Web service). Deploying  Web  services  technology  with  respect   to 

service-oriented integration based on SOAP 
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Collaboration Strategy of Business-to-Business Enhancing Customer 

Satisfaction 

broader  network  of  component  and  customer  suppliers.  Exchange is enabling collaboration with trading partners  

outsourcing   and  have   become   more   reliant   upon  a  performing  data  integration   over  the  chain;   secondly,  

changes. Companies have increased their manufacturing  and  Synchronize   (Woods,  2002).   Firstly,  Integrate   is  

manufacturing  companies  has  experienced  fundamental  that  DCM  has  three  components:  Integrate,  Exchange  

and   its    uses.   The   supply-side    network   for   many  To be successful implementation of DCM, it is necessary  

serve consumersôand businessesôappetite for technology  
develop  more  advanced  and  sophisticated  products  that  resolved effectively through the web.  

sales  channels.  Companies  continue  to  innovative  and  broad  networks  and  rich  content  across  the  chain  are  

also  increased  due  to  the  expansion  of  distribution  and  between  low  cost,  speedy  transaction,  diverse  service,  

and  shorter  product   lifecycles.  Demand  volatility   has  only   become  possible   nowadays.   And   the   tradeoffs  

smaller  profit  margins,  more  rapid  product  price  drops,  the  chain.  Throughout  the  Internet,  the  integration  has  

costs   of  inaccurate   forecasts   have  increased   due   to  downstream integration between companies involved in  

market  demand  for  most  products  has  increased.  The  customer satisfaction, DCM should be extensive up- and  

accurately   forecast  demand.   Today   the   volatility   of  In  order  to  achieve   higher  operational  efficiency  and  
distributes  supply.  It   is  virtually  impossible  to   100%  

volatility,   accelerating    product   changes   and   highly  inventory turnover, etc.  

supply  and  demand  chain  processes:  increased  demand  efficiency   composed    of   lead-time,   inventory   level,  

complexity and criticality of intelligently executing upon  whilst   supply-side   ones   try   to   increase   operational  

because   three   market   dynamics    are   increasing   the  customer's  perception  of   the  service  from  them,  etc.,  

Why  Demand  Chain   Management  is  important?  It  is  enhance high customer satisfaction composed of fill rate,  

efficiency.  For  a  supply  chain,  demand-side  companies  

(Woods, 2002).  other   hand,    getting    customization   would    decrease  
operations  of  the  enterprise  to  match  a  given  demand  management  would  lose  customer  satisfaction.  On  the  

optimizing   the  sourcing,   production   and   distribution  satisfaction.  Implementing  a  rigid  approach  in  

supply   chain    management(SCM)   is    managing   and  improve   both    operational   efficiency    and   customer  

partner  collaboration   across  multiple   channels,  while  bundles of goods and services. However, it is difficult to  

synchronizing demand with supply through customer and  possible to serve customers individually with customized  

et  al.,  2000).  For  more  specific,  DCM  is  focusing  on  manufacturers  and  services.   Through  e-business,  it  is  

working backwards to raw material suppliers(Vollmann  satisfaction    is     one    of     important    challenges     in  

whole supply chain, starting from the end customer and  To   be    efficient   and    contribute   to    high   customer  
defined  a   practice  that   manages  and  coordinates   the  

In   contrast,   demand   chain    management   (DCM)   is  the new market volatility.  

finished products, and delivering them it end customer.  the manufacturing companies can not effectively manage  

raw materials, transforming them into semifinished and  across this chain of partners result in a situation where  

designed  to  produce  products   and  services,  procuring  chain partners. Information latency and lack of visibility  

A supply chain is composed of components involved in  manufacturing companies and their supply and demand  

supply networks are creating new business challenges for  
1. INTRODUCTION  Demand  volatility,  product   innovation  and  distributed  

Customer satisfaction  

Keywords:  Supply   chain;   Web-based  Integration   Strategy;  Demand   integration;  Supply   integration;  Efficiency;  

differently two performances.  

manufacturing  and   services  respectively.  Interestingly,   our  results  show   that  the   strength  of  integration   affects  
performances,   operating   efficiency   and   customer   satisfaction.   The   relationship   is   analyzed   with   respect   to  

four integration strategies produced by combining supply integration and demand integration and its impacts on two  

through collaboration of buyer and supplier across the chain. And the purpose of it is to find the relationship between  

This  paper  focuses  on  demand  chain  management,  which  accomplishes  the  synchronization  of  demand  with  supply  
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benefits  include  improved  supplier  reliability  (Carr  and  e-business applications to the supply chain: planning and  
also  improve  lead   times.  Through  the  Internet,   other  and  Whang  (2001)   have  offered  a  view  emphasizing  
The  supply  integration  does  not  only  reduce  costs  but  and reducing logistics costs (Lancioni et al., 2000). Lee  
buffer  inventories  and  eliminating  formal  paperwork."  customers and their suppliers, improving service levels,  
establishing long term contracts with suppliers, reducing  being  realized  by  speeding  up  communication  between  
on  the  basis  of  quality  and  delivery  instead  of  price,  management. And the greatest potential of the Internet is  
or dual sources of supply, evaluating alternative sources  scheduling,  target  marketing,  and  customer  relationship  
"obtaining frequent deliveries in small lots, using single  inventory  planning,  demand  forecasting,  order  
Handfield  (1993)  mentioned,  supply  integration  means  customers  and  suppliers   to  co-operate  each  other  for  
and  demand  integration  in  supply  chain  (Table  1).  As  faxing,    and    EDI.    Web-based    technologies     allow  
opportunities  separately   associated  with  either  supply  demand integration involved a patchwork of telephoning,  
Substantial  previous  research  highlights  many  were almost impossible to achieve and most supply and  

real-time  demand  information  and   inventory  visibility  
2. LITERATURE REVIEW  customers and suppliers over a supply chain. Pre-internet,  

And  the   Internet   is  an   enabler  to   actually  combine  

services.  

a  difference  between  the  impacts  in  manufactures  and  initiatives, and carrier schedules.  

operational efficiency and customer satisfaction, and also  customer  inventories,  demand  patterns,  sales/marketing  

impacts of each selected strategy on two performances:  information,   manufacturing  schedules,   vendor  stocks,  

investigates  whether  there  is  a  difference  between  the  aspects   of  the   supply   chain,   including  point-of-sale  

services   in  Korea.   For   more   specific,  this   research  the cost-effective capacity to generate visibility across all  

impacts  on  two  performances  with  manufacturing  and  of the operation of the supply chain. This is because of  
between adopting web-based integration strategy and its  opportunities to improve the efficiency and effectiveness  

The  objective  of  our  study  is  to  find  the  relationship  most   direct  effect   of  the   Internet   is  to   create   new  

information  and  conducting  business  transactions.  The  

each strategy.  The Internet creates a new environment for exchanging  

customer satisfaction, are increased through adoption of  drive  supply  chain  integration  (Lee  and  Whang,  2001).  

much    the   performances,    operational    efficiency   or  business  processes  ð  has  emerged  as  a  key  enabler  to  

the  plan  effectively,  a  company  should  investigate  how  communications to execute both front-end and back-end  

long-term plan for implementing strategies. To generate  E-businessð   the  use  of  Internet-based  computing  and  
Throughout  the  agreements,  a  company  could  decide  a  

industry  and  market,  etc.  with  suppliers  and  customers.  added activities.  

problems on sharing information, benefit, knowledge of  inventory  reductions  and  the  elimination  of  non-valued  

integration strategy requires collaborative agreements of  integration   strategy  are   demand   forecast   integration,  

integrations  (model  C).  Adopting  a  web-based  Basics   of   the  core   of   demand-driven   supply   chain  

integration  of  companies  (model   B)  and  demand-side  2002) and logistics communication (Corbett et al., 1999).  

other    dimensions    are    strategies    with    supply-side  Viswanathan, 2000; Cachon and Fisher, 2001; Heikkila,  

collaborating  with  both  sides  partners.  In  between  the  delivery    efficiently     and    rapidly     (Bhatnagar    and  
strategy   with   high   levels   of   web-based   integration  In demand chains, other interested issues are improving  

integration   of  both   sides,   model  D   is   oppositely  a  

model  A  indicates  a  strategy  of  little  or  no  web-based  1995).  

WestBrook,  2002).  They  are  shown  in  Fig.  1.  Whilst  planning and control systems (Bowersox and Daugherty,  

address    four    strategic    alternatives     (Frohlich    and  successfully,  which  could  include  shared  data  between  

the   chain,  demand   and   supply  integration   strategies  involving  the  web  would  make  the  demand  integration  

By using supply-side or demand-side integration across  demand  management.  Information  technologies  

controlling this amplification, which is essential to good  
higher level on e-business processes.  unstable    planning    over    supply    chains,    it    needs  

processes.   So  we   sampled  the   companies   posted  in  Venkataramanan,    1998).   Due    to    magnification    of  

struggling in integration of the Web with their business  non-vertically  integrated  firms  (Marbert  and  

or business process. It correctly says that they are now  up-  and  downstream  information  to  coordinate  

infrastructure of the Internet. But it is not for e-business  missed  production  schedules.  One  trend  is  integrating  

Korea firms are mostly on the level of high position in  misguided capacity plans, ineffective transportation and  

inventories,    poor     customer    service,    lost     profits,  

integration but also knowledge synchronizing.  would  incur  tremendous  inefficiencies:  excess  
increasingly  indispensable  for  not   only  exchange  and  noted,  distorted  demand  information  in  a  supply  chain  

value    network.   Also,    web-based    technologies    are  in supply chains (Fisher et al., 1994). As Lee et al. (1997)  

chain  performances  to  shape  demand  in  this  extended  challenges are improving demand visibility and planning  

synchronization,  that   integrates   knowledge  about   the  In   terms   of   the   demand-side   of   companies,  major  

Synchronize is creating business processes, not just data  

to   share   intellectual   capital   about   demand.  Finally,  Peason, 1999) and communication (Freeland, 1991).  
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the factor of operational efficiency describes companyôs  
greater  the  benefits,  as  Frohlich  and  Westbrook  (2001)  

strategies  by  using  the  two  types  of  integration.  While  
traditional  integration  with  suppliers  and  customers  the  

As it mentioned in Section 2, it generates four integration  
the highest levels of performance. The higher the level of  

sources of variables are described in Table 1.  
strategies. The DCM strategy (model D) should deliver  

Operational  definitions,  measure  items  of  variable  and  
deliver   the   fewest   benefits   among   four   integration  

through    the    relevance    of    demand     chain    factor.  
integration strategy (model A) in the Internet era should  

especially  related   to  customer   satisfaction  factor,  are  
As   Narasimhan  and   Jayaram  (1998)   studied,   a  low  

through   existing    studies   of    Table   1.   The    others,  

Some  factors  mentioned  in  this  research  are  extracted  
3.1 Research model and hypotheses  

variable  
3. RESEARCH METHOD  

3.2  Operational   definitions   and  measure   items  of  

broad networks and rich content across the chain.  
Fig. 1. Research model and hypotheses  

between  low  cost,  speedy  transaction,  diverse  service,  
lowest levels of customer satisfaction.  

speedy, and also, it can effectively resolve the tradeoffs  

Throughout   the  web,   the   integration  could   be   very  
(Model A)  (Model B)  integration  between  companies  involved  in   the  chain.  

Low integration  Supply integration  DCM   is    required    extensive   up-    and   downstream  

To  high  operational  efficiency  or  customer  satisfaction,  (Model C)  (Model D)  

Demand integration  DCM integration  
type of a product, etc.  

situation:  type  of  its  role  as  a  component  in  the  chain,  The four types of web-based integration strategy  
focusing  one  of   both  would  depend  on   a  company's  

H2c  H1c  more  important  rather  than  efficiency.  The  problem  of  
H2b  H1b  satisfaction.  In  the  chain,  high  customer  satisfaction  is  
H2a  H1a  increasing  operational  efficiency  and  customer  

mobile    telecommunication    technology     capable    of  

product. Heikkila (2002) studied on a demand chain of  

customer's  perception  on  pricing  and  the  quality  of  a  Operational efficiency  Customer satisfaction  
customer   loyalty,    recommendations,   and    enhancing  
customer  satisfaction  is  composed   of  higher  fill  rate,  

inventory turnover (Frohlich and Westbrook, 2002). And  

transaction   costs,   greater   profitability   and   enhanced  web-based integration strategy (model A) will have the  

operational  efficiencies;   faster  delivery   time,  reduced  H2c.   Manufacturers    and   services    adopting   a    low  

Web-based    DCM     strategy    performs    the     highest  satisfaction.  

strategy    will    have     medium    levels    of    customer  

customer satisfaction in external view.  supply  (model   B)  or   demand  (model   C)  integration  

more   beneficial   to   efficiency  in   internal   view   and  H2b. Manufacturers and services adopting a web-based  
Applying the Web into their demand chain makes them  highest levels of customer satisfaction.  

partners and respond rapidly to diverse customer demand.  DCM   integration  strategy   (model   D)  will   have   the  

visibility   across   their   extended   network   of   trading  H2a.  Manufacturers  and  services  adopting  a  web-based  

Through   the  Web,   firms   are   able   to  obtain   global  lowest levels of operational efficiency.  

web-based integration strategy (model A) will have the  

Our study involves above four strategies.  H1c.   Manufacturers    and   services    adopting   a    low  

with  suppliers  and  customers,  the  greater  the  benefits.  efficiency.  

suggests that the higher the level of integration intensity  strategy    will   have    medium    levels   of    operational  
DCM    (model   D).    Frohlich    and    WestBrook(2002)  supply  (model   B)  or   demand  (model   C)  integration  

members from customers backwards to suppliers called  H1b. Manufacturers and services adopting a web-based  

being   cooperative   among   the   whole   demand   chain  highest levels of operational efficiency.  

with high levels of web-based integration, which requires  DCM   integration  strategy   (model   D)  will   have   the  

(model B) or customers (model C). And last is a strategy  H1a.  Manufacturers  and  services  adopting  a  web-based  

involve web-based integration with either their suppliers  

two   models  are   introduced   groups   whose  strategies  The following arguments lead to the set of hypotheses.  

of  little  or  no  web-based  integration  (model  A).  Next,  
(Frohlich and WestBrook, 2002). The worst is a strategy  Fig. 1 shows the research model and study hypotheses.  

integration  practices  present  four  strategic  alternatives  integration (model A) and DCM (model D) approaches.  

Throughout the Internet, traditional demand and supply  strategies    should   logically    fall    between    the    low  

(model   B)   and   the   demand   integration   (model   C)  

supply chain using the Internet.  relationship. The performance for the supply integration  

execution of the front-end and back-end operations in a  noted,   and   the   Internet   should   only   reinforce   this  
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external  validity,  the  companies  sampled  in  Korea  do  

7 regions of Korea including Seoul and Busan and, in the  of customer are 91; 29 manufacturers and 62 services.  
company; the other is for his customer. We sampled from  cases; 40 manufacturers, and 78 services. And responses  
Questionnaires  were  divided  of  two  types.  One  is  for  response rate was 32.7%. Responses of company are 118  
manufacturing    and     services    from    across     Korea.  usable  questionnaires  were  totally  209  and  the  survey  
Data    were     collected    from    random     samples    of  fully  agreed,  4  =  middle,  and  1  =  not  at  all.  Returned  

Table  2  were  measured  by  a  7-point  Likert  scale:  7  =  
stage, we executed the survey.  consideration of Korean characteristic, all of variables in  
its  content  validity  and  overall  readability.  In  the  final  study,  to  gather  more  accurate  response  with  
with 90 manufacturers and service firms to further gauge  level of customer satisfaction about his supplier. In our  
instrument. In the second stage, we pre-tested the survey  and   operational  efficiency.   Customers   responded  the  
and customer satisfaction in the literature and drafted the  about their companiesôup- and downstream integration,  
demand  and  supply  integration,  operational  efficiency,  were  mostly  managers  with  enough  seniority  to  know  
stage,  we   identified  relevant   measures  of   web-based  by e-mail for convenience. And companyôs respondents  
The  survey  was  developed  in  three  stages.  In  the  first  company of manufacturing or services, and his customer  

Korea  is  ranked  higher.  640  questionnaires  are  sent  to  
3.3 Data collection  well in e-business and the infrastructure of the Internet of  

other customers 

Recommending producer to Chien et al.(2003) 

and delivery 
services 

Satisfaction of price, quality Chien et al.(2003), Frohlich and Westbrook(2001) 
producerôs products or satisfaction 

transaction (customer royalty) 
Customer for purchasing 

Intending to continuous Chien et al.(2003), Heikkila(2002) 
Levels of satisfaction 

(2000) 

Heikkila(2002), Lee and Whang(2001), Lancioni et al. products/services 
Chien et al.(2003), Frohlich and Westbrook(2001), Information support for 

et al. (2000), Lee and Whang(2001) 

Enhanced inventory turnover Frohlich and Westbrook(2001), Heikkila(2002), Lancioni customers 

and Whang(2001) suppliers or/and 
efficiency 

Improved greater profitability      Chien et al.(2003), Frohlich and Westbrook(2001), Lee integration with 
Operational 

by web-based Reduced transaction costs Lancioni et al. (2000), Lee and Whang(2001) 

Levels of achievement et al. (2000), Lee and Whang(2001), Rahman(2003) 

Faster delivery time Frohlich and Westbrook(2001), Heikkila(2002), Lancioni 

management 

Customer relationship Heikkila(2002), Lee and Whang(2001) 
customers 

with customers et al.(2000), Lee and Whang(2001), Rahman(2003) 
integration integration with 

Integrated demand forecasting Frohlich and Westbrook(2001), Heikkila(2002), Lancioni 
Demand supply chain 

Online order taking/receipt Lee and Whang(2001) 
Levels of web-based 

profiling 

Targeted marketing/customer Heikkila(2002) 

and tracking with supplier Lee and Whang(2001), Rahman(2003) 

Integrated order scheduling Frohlich and Westbrook(2001), Lancioni et al. (2000), 

with suppliers Lee and Whang(2001), Rahman(2003) suppliers 

Integrated demand forecasting Frohlich and Westbrook(2001), Lancioni et al. (2000), integration with integration 
Supply supply chain management with suppliers Lee and Whang(2001), Rahman(2003) 

Levels of web-based Integrated supply chain Frohlich and Westbrook(2001), Lancioni et al.(2000), 

with suppliers Lee and Whang(2001), Rahman(2003) 

Integrated inventory planning Frohlich and Westbrook(2001), Lancioni et al. (2000), 

Factor Operational definition Measure item Studies 

Table 1. Operational definitions and measure items of variable  
. 

support  for  products  and  services,  intent  to  continuous  indicating so-so and 7 indicating fully agreed.  

customerôs   perceptions   for   a   company:   information  7-point Likert scale with 1 indicating not agreed at all, 4  

integration,  the  factor   of  customer  satisfaction  shows  The scale for all measure items depicted in Table 1 is a  

and    inventory     turnover,    through     the  web-based  and likelihood to recommend supplier to other customers.  

performance: delivery time, transaction cost, profitability,  transaction,  satisfaction  of  price,  quality  and  delivery,  
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lowest levels of customer satisfaction. 
Not supported 

Services  adopting  a  low  web-based  integration  strategy (model  A)  will  have  the 
H2c 

lowest levels of customer satisfaction. 
Not supported 

Manufacturers adopting a low web-based integration strategy (model A) will have the 

strategy will have medium levels of customer satisfaction. 
Not supported 

Services adopting  a  web-based supply  (model B)  or demand  (model C)  integration 
H2b 

integration strategy will have medium levels of customer satisfaction. 
Not supported 

Manufacturers  adopting   a  web-based   supply  (model   B)  or  demand   (model  C) 

highest levels of customer satisfaction. 
Not supported 

Services  adopting a  web-based DCM  integration  strategy (model  D)  will have  the 
H2a 

the highest levels of customer satisfaction. 
Not supported 

Manufacturers adopting  a web-based DCM  integration strategy (model  D) will have 

lowest levels of operational efficiency. 
Supported 

Services  adopting  a  low  web-based  integration  strategy (model  A)  will  have  the 
H1c 

lowest levels of operational efficiency. 
Partial supported 

Manufacturers adopting a low web-based integration strategy (model A) will have the 

strategy will have medium levels of operational efficiency. 
Not supported 

Services adopting  a  web-based supply  (model B)  or demand  (model C)  integration 
H1b 

integration strategy will have medium levels of operational efficiency. (only Model B) 
Manufacturers  adopting   a  web-based   supply  (model   B)  or  demand   (model  C) Partial supported 

highest levels of operational efficiency. 
Not supported 

Services  adopting a  web-based  DCM integration  strategy (model  D)  will have  the 
H1a 

the highest levels of operational efficiency. 
Supported 

Manufacturers adopting  a web-based DCM  integration strategy (model  D) will have 

Hypothesis Decision 

Table 3. Results of hypothesis test  

*: P < 0.10, **: P < 0.05, and ***: P < 0.01 significance.  

type the clusterôs means performance is significant different from.  

a. m: mean; s: standard deviation; n: number of cases; alphabets in parentheses show which other integration strategy  

4.40  1.38  40  5.17  0.94  29  4.58  1.46  78  5.14  1.00  62  4.52  1.43  118  5.16  0.97  91  Total 

(A , B , C ) - (A ) - (A , B , C ) - ***  ***  ***  ***  ***  * * 
Model D 

5.28  0.85  22  5.40  1.01  15  5.16  1.06  29  5.45  1.11  25  5.21  0.97  51  5.43  1.06  40  

(D ) - (A ) - (A , D ) - ***  **  ***  * 
Model C 

3.50  0.40  5  4.90  0.72  5  4.65  1.39  17  5.13  0.71  15  4.39  1.32  22  5.08  0.70  20  

(A , D ) - (A ) - (A , D ) - * ***  ***  ***  * 
Model B 

3.78  1.01  8  5.18  0.66  7  4.74  1.23  18  4.88  1.01  14  4.44  1.24  26  4.98  0.90  21  

(B , D ) - (B , C , D ) - (B , C , D ) - 
* ***  ***  **  ***  ***  **  ***  

Model A 
2.40  1.19  5  4.13  1.59  2  3.13  1.65  14  4.71  0.93  8  2.93  1.54  19  4.60  1.01  10  

m s n m s n m s n m s n m s n m s n 

efficiency satisfaction efficiency satisfaction efficiency satisfaction 
Cluster 

Operational Customer Operational Customer Operational Customer 

Manufacturers Services Total a a a 

Table 2. ANOVA for performance by integration strategy and company type  

While  there  is  significant  in  between  adopting  model  C  

highest  operational  efficiency  than  the  other   strategies.  and customer satisfaction separately.  
chain  integration  strategy  (model  D)  have  archived  the  (models  A-D)  on  performance  for  operational  efficiency  

And in Table 2, the manufacturers that employed demand  regression was run to test effect of web-based integration  

manufacturers  and   services  were  merged   together  and  

integration strategy (model A) was the lowest.  H2b   and  H2c   for  customer   satisfaction,   the  total   of  

integration    strategy    (model    B)    were    next.    Low  of H1a, H1b and H1c for operational efficiency, and H2a,  

then demand integration strategy (model C) and supply  test by manufacturers and services. As a further evaluation  

(model  D)  was  archived  the  highest  performance,  and  hypotheses.  Table 3 represents the   results  for  hypothesis  

results.  In  the  table,  demand  chain  integration  strategy  model A. Using the results of ANOVA, we tested the set of  
ANOVA  and  the  Scheffé method.  Table  2  shows   the  each  other,   but  they  were   significantly  different   from  

and  performance  in  manufacturing  and  services,  using  model C and model D had not been significantly different  

relationships  between  web-based   integration  strategies  operational efficiency than model D. In services, model B,  

This    study    analyzed    the     differences,    concerning  higher  operational  efficiency   than  model  A  and  lower  

other  strategies.  The  manufacturers   with  model  B  had  
4. HYPOTHESES TEST AND RESULTS  and  model  D,  they  were  not  significantly  different  from  
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Collaborative Planning, Forecasting and Replenishment:  

Demand Planning in Supply Chain Management 

sharing  process  that  has  gained  increased  popularity  by    Wal-Mart   and    its    supplier,   Warner-Lambert,  

sharing information in supply chains).  An information  2003).  For example, the pilot implementation of CPFR  

2002;  Zhao  et  al.,  2002  a,  b  for  various  benefits  of  McCarthy and Golicic, 2002; Andraski and Haedicke,  
Cachon and Fisher, 2000; Lee et al., 2000; Thonemann,  Langabeer   and   Stoughton,   2001;   McKaige,   2001;  

end-customersô  needs  (see,  e.g.,  Raghunathan,  1999;  1998;   Williams  1999;   Barratt   and   Oliveira,  2001;  

joint    planning    processes     for    adding    value    to  costs, and quicker response to customer needs (Sherman,  

information  throughout  the  supply  chain  and  develop  reduced  order  picking/receiving  costs,  reduced  labor  
supply  chain  partnersô  willingness  to  share  real-time  among   supply  chain   partners,   reduced  cycle   time,  

success  of  supply   chain  integration  will  depend   on  scheduling,    more   amicable    business   relationships  

sharing among supply chain partners. Thus, the ultimate  fill rate, improved cash flow; more accurate production  
poorly   coordinated   data    exchange   or   information  inventory turnover, lower stock-out rate, improved order  

implementing supply chain integration is often due to  automation.    Other  benefits  of  CPFR  include:  higher  

logistics   related   problems.   A   lack   of   success   in  rather    than    relying    on    limited    transaction-level  

supply chain integration was one of the most pressing  communication processes throughout the supply chain  

conducted by Artman and Sabath (1995) indicated that  involved    by    utilizing    more    interactive,    broader  
Shipper/Mercer  Management  Consulting  Survey  it brings mutual benefits to all the supply chain partners  

integration.  Also,   the  respondents   of  the   American  consumer response (ECR), it differs from others in that  

recognized and successfully implemented supply chain  (EDI), vendor managed inventory (VMI), and efficient  
third   (26%)  of   the   300   U.S.  companies   surveyed  collaborative tools, such as: electronic data interchange  
chain.  In fact, Gustin (2001) reported that less than one  Figure  1.   Although  CPFR  evolved   from  traditional  

jointly  planning,  controlling,  and  designing  a  supply  The detailed steps of CPFR are graphically displayed in  

adopted  and  successfully  implemented   a  concept  of  generation (see, e.g., Ackerman, 2000; Logility, 2000).   

from  supply  chain  integration,  only  a  few  firms  have  resolve/collaborate   on    exception   items;   (9)    order  

revenue and profit.    Despite a host of benefits gained  forecasts; (7) identify exceptions for order forecasts; (8)  

asset  utilization,  larger   marker  share,  and  increased  resolve/collaborate on exception items; (6) create order  

product  flow,  quicker  customer  response  time,  higher  identify  exceptions  for  sales  forecasts;  (5)  

(or working capital), less frequent rush delivery, faster  create joint business plan; (3) create sales forecasts; (4)  
integration.  These benefits include: reduced inventory  comprised  of:   (1)  develop  front-end  agreement;   (2)  

through  inter-functional  and  inter-organizational  multiple supply chain partners.  The nine-step process is  

controlling,  and  designing  a  supply  chain  as  a  whole  fulfillment through continuous communications among  

begun to realize the strategic benefits of jointly planning,  chain   visibility   by   improving   order   forecasts  and  
business  functions,  a  growing  number  of  firms  have  demand planning process that aims to enhance supply  

focuses on the effectiveness and efficiency of separate  In  general,  CPFR  is  referred  to  as  a  nine-step  joint  

In  contrast  to  the  traditional  business  paradigm  that  

replenishment (CPFR).  
1. INTRODUCTION  over the years is collaborative planning, forecasting, and  

Key words: Collaborative Planning, Forecasting and Replenishment, supply chain management, demand planning  

forecasting, while synthesizing the past evolutions and future trends of CPFR in a supply chain setting.  

overview of CPFR in comparison to other alternative forecasting techniques such as agent-based forecasting and focus  

paper  unveils  the  invisible  challenges  and  opportunities  for  adopting  and  implementing  CPFR.  Also,  it  provides  an  

development and implementation of CPFR have not been fully understood by practitioners and academicians alike. This  

rates, increasing sales, and reducing customer response time. Despite increasing popularity, key drivers for the successful  

forecasting and replenishment (CPFR) that was proven to be successful in minimizing safety stocks, improving order fill  

chain partners. In particular, such interest sparked the rapid development and implementation of collaborative planning,  

keen interest in jointly creating customer demand, managing business functions and leveraging the strength of their supply  

Recognizing the value of information sharing among supply chain partners, a growing number of firms have expressed  
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agent-based    forecasting    which   was    designed    to  used to forecast the next periodôs demand.  Also, focus  

concepts  that  fits  into  the  supply  chain  framework  is  that performed best as the forecasting method that will  

stand-alone   forecasting  tool.   One   of  the   emerging  percentage error (MAPE); (3) select the forecasting rule  

demand planning and forecasting cannot rely on a single,  mean  absolute  deviation  (MAD)   and  mean  absolute  

processes   influencing  multiple   trading   partners,   its  simple rules with respect to forecasting errors such as  

series  of  inter-related  but  different  stages  of  business  forecasting rules; (2) evaluate the performances of these  

Since a supply chain involves the synchronization of a  simulate  the  past  forecasts  using  a  variety  of  simple  

forecasting   is  often   comprised   of   three  steps:   (1)  

2. CPFR VS. AGENT-BASED FORECASTING  future events such as sales or customer demands. Focus  

the past, and uses it to make a short-term prediction for  

simple forecasting rule-of-thumb, which worked best in  CPFR literature.   
Focus forecasting is an expert system that identifies a  5. Discuss the future outlook for extensions of existing  

research topics associated with CPFR;  

3. CPFR VS. FOCUSED FORECASTING  4.    Summarize  research  trends  and  identify  untapped  

application area, problem scope, and methodology;  

CPFR  literature   and   categorize  it   according  to   its     

3.    Develop  a  hierarchical  taxonomy  for  the  existing  and agent-based forecasting are summarized in Table 1.  

merits;   differ in many respects.  The differences between CPFR  

respect  to   their  practical  implications   and  technical  data  for  joint  demand  planning  and  forecasting,  they  

2.    Synthesize   the    existing   CPFR   literature   with  that both are intended to coordinate multiple sources of  

agent-based forecasting and focus forecasting;  CPFR and agent-based forecasting have similarities in  

demand  forecasting  and  planning  techniques  such  as  supply chain setting as a substitute for CPFR. Though  

1.    Compare  and   contrast  CPFR  with  other  related  forecasting  was   suitable  for   demand  planning  in   a  

setting.  Thus,    they   conclude    that    agent-based  

mind, the primary purposes of this article are to:   time  series  forecasting  techniques  in  a  supply  chain  

forecasting, that can complement CPFR.     With this in  end-customer  demand  than  a  collection  of  traditional  

tools,   such   as:   agent-based   forecasting   and  focus  agent-based  forecasting   performed   better  to   predict  

integration of CPFR with other alternative forecasting  agents).  Their experiments with actual data showed that  

2003).   One way of overcoming such obstacles is the  agents  (see  Figure  2  for  a  graphical  display  of  these  

Oliveira,  2001;  McCarthy  and  Golicic,  2002;  Seifert,  coordination  agents;  data  collection  agents;  interface  

exchange   (e.g.,  Mentzer   et   al.,   2000;  Barratt   and  four  multiple  agents  with  different  roles:  task  agents;  

difficulty   in   real-time   coordination   of   information  chain partners. In forecasting applications, they utilized  

infrastructure,   antitrust   laws,   legacy   systems,   and  demand  through  information  exchange  among  supply  

start-up   investment   for   building   a   communication  agent-based forecasting system to predict end-customer  
inadequate software and technology support, substantial  2000).  More  recently,  Yu  et  al.  (2002)  developed  an  

lack    of    scalability,   lack    of    internal    alignment,  Garcia-Flores et al., 2000; Fox et al., 2000; Ito and Saleh,  

chain partners, lack of trust among supply chain partners,  1988;   Satapathy  et   al.,  1998;   Swaminathan,   1998;  

cultural  and  technical   incompatibility  among  supply  communication  and  negotiation  (Van  Dyke  Parunak,  

without  its  obstacles.    These  obstacles  may  include:  joint   production  planning,   and   business-to-business  

Despite  the   aforementioned  promises,  CPFR   is  not  a material requirement planning (MRP), traffic control,  

supply chain issues including a shop floor control within  

companies can be found in Seifert (2003).  recently  introduced   to  handle   various  logistics   and  

illustration of CRPF implementation success for other  Exploiting  such  characteristics,  an  agent  concept  was  

reduced   by   25%  (Steermann,   2003).   The   detailed  

the combined Sears and Michelin inventory levels were  (Newell, 1989).   

centers-to-store fill rate was increased by 10.7%, while  time, and communicate with others in natural language  
improved  by  4.3%  and  Sears  distribution  abstractions, learn from the environment, operate in real  

reported  that  in-stock  levels  at  the  Sears  stores  were  knowledge, overcome erroneous input, use symbols and  

implemented  for   Sears  and  Michelin  in   2001,  they  its  ability  to   exploit  significant  amounts  of   domain  

Management    Report,     2002).    After    CPFR     was  its individual goals. An agent is often characterized by  

from 91.5% to 93.8% after adopting CPFR (Inventory  compete and cooperate with other agents while pursuing  

Johnson & Johnson reported to increase its in-stock rate  certain  actions  to  accomplish  a  set  of  goals  and  can  

annual   sales  by   3%  (Andraski,   2000).  Similarly,  an agent refers to an autonomous entity that can take  

15%, curtailed its stock-outs by 50%, and increased its  intelligent software agents.  According to Reis (1999),  

named Metro through CPFR, reduced its inventory by  automated    reasoning    capabilities     available    from  

Herlitz AG, which shared information with its retailer  through  non-proprietary  message  transfers  and  

2001). A German office supplies manufacturer named  system that aims to facilitate enterprise-wide integration  

sales volume by $8.5 million in 1995 (Fahrenwald et al,  agent-based forecasting is a computer-based forecasting  

reduced  lead  time  from  21  to  11  days,  and  increased  processes throughout the entire supply chain. In general,  

increased   average  in-stock   rates  from   87   to  98%,  automate the coordinated planning and communication  
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examples.   On   the    other   hand,   normative   studies  bullwhip phenomena using simulation models.  Most of  

to traditional stand-alone demand planning through case  forecasting on supply chain performance including the  

CPFR or evaluate the outcomes of CPFR in comparison  al. (2002) attempted to evaluate the impact of demand  

illustrate  the  numerous  managerial  benefits  of  using  (2002), Zhao et al. (2002a, 2002b), and Dejonckheere et  

(analytical)   studies.     The   descriptive  studies   often  Following this theme, Zhao et al. (2001), Zhao and Xie  

classification are descriptive (conceptual) and normative  2   for   detailed  summaries   of   past   CPFR   studies).   

The  broad  subcategories  of  methodological  impact of CPFR on supply chain performance (see Table  

share a common theme -- a verification of the positive  

4.2 Methodology  differences  among  these  studies,  all  of  these  studies  

effect) in supply chains.  Regardless of methodological  

partners involved in CPFR.  of demand forecasting on order variability (or bullwhip  

depending  on  the  number  of  horizontal  supply  chain  mathematical framework that helped measure the impact  

among  multiple  manufacturers  and  multiple  retailers)  studies;   (4)  Chen   et  al.   (2000)   who  introduced   a  

and many-to-many integration (e.g., CPFR partnerships  successful implementation of CPFR based on their case  

can  also  be  subdivided  into  one-to-one,  one-to-many,  (2002)    who   proposed    managerial    guidelines   for  

1997; Min, 2000). Either two-tier or n-tier integration  through an empirical survey; (3) McCarthy and Golicic  

downstream supply chain partners (see, e.g., Lee et al.  identified   key  inhibitors   for   CPFR   implementation  

view of true demand can be blocked by its immediate  chain   cost);   (2)  Barratt   and   Oliveira   (2001)   who  

end-customer demand since each supply chain partnerôs  planning  on  supply   chain  performance  (e.g.,  supply  

partner   tend    to   exaggerate   the    true   patterns    of  benefit   of  joint   demand   forecasting  and   inventory  

misalignment where orders to the upstream supply chain  model as a means of measuring the magnitude      of  the  

chain that often leads to amplified supply and demand  include: (1) Aviv (2001) who developed a mathematical  

ripple  effect  of  forecast  errors  throughout  the  supply  the last few years.  A few of these studies worth noting  

The bullwhip effect is generally referred to as an inverse  pioneering scholars who initiated CPFR studies during  

minimize ñbullwhipò effects as illustrated in Figure 3.   noticed  a  clear  research  stream  established  by  many  

vertically  extends  information  sharing  mechanism  to  Despite the relatively short history of CPFR, we have  

(multiple) supply chain partners across the industry and  
DIRECTIONS  whereas,   a  n-tier  integration  involves  more  than  two  

chain partners (typically the manufacturer and retailer);  5. SYNTHESIS AND FUTURE RESEARCH  

collaborative relationship between two primary supply  

n-tier integration.  A two-tier integration focuses on the  model was developed based on actual data.  

further sub-classified into: (1) two-tier   integration; (2)  and procedure was implemented, and whether or not the  
chain links.   The inter-organizational integration can be  taxonomy indicating whether or not the proposed model  

inter-organizational  integration across  vertical  supply  procedure,  we   included  the   third  dimension  of   the  

integration   across  different   business   functions;   (2)  determining the applicability of the proposed model and  

level  of   CPFR   integration:  (1)    intra-organizational  Since  supply   chain  managers  may   be  interested   in  
The  problem  scope  is  categorized  with  respect  to  the  

4.3 Implementation status  

4.1 Problem scope  

1971; DeLurgio, 1998).  

practicality of the CPFR study.  regression  and  econometric  models  (Chambers  et  al.,  

and  (3)  the   implementation  status  for  assessing  the  and    Box-Jenkins,   while    causal    methods   include  

evaluating the theoretical advance of the CPFR study,  exponential  smoothing,  decomposition,  linear  trends,  
CPFR  study,  (2)  the  methodology  as  a  criterion  for  1998).  Time  series  methods  include  moving  average,  

criterion  for  measuring  the  breadth  and  depth  of  the  relationship between a series and other series (DeLurgio,  

broad  classification  schemes:  (1)  problem  scope as  a  methods make predictions of the future by modeling the  
The CPFR taxonomy to be developed here uses three  demand (Tyagi, 2002).  Causal (multivariate forecasting)  

demand  pattern  can  be  extrapolated  to  predict  future  
4. TAXONMY OF THE CPFR LITERARURE  representation  of  the  future  and  that  a  productôs  past  

forecasting) methods assume that the past is an adequate  

forecasting).    time series and causal methods.  Time series (univariate  

detailed    distinctions    between    CPFR     and    focus  forecasting  techniques  which  may  be  categorized  as:  

and inter-organizational demand plans (see Table 1 for  core    mathematical    models    also    include   various  

multiple supply chain partners and develop both intra-  mathematical models and simulation experiments. The  

company, whereas the latter shares information with the  quantitative    models    can    be    broken   down    into  

forecasts  and  focuses  on  internal  forecasts  within  the  less    structured     forecasting    procedures.  These  

the former does not involve trading partners for making  performances  in  comparison  to  old  legacy  systems  or  

1997). Focus forecasting is different from CPFR in that  vertical    supply   chain)    on   various    supply    chain  

maintenance, and user friendliness (Smith, 1991; Smith,  impact  of  CPFR   (or  information  sharing  across  the  

forecasting is characterized by its simplicity, lack of file  designed  quantitative   models  to  assess   the  positive  
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Cooperation in Reverse Logistics 

materials,  gains   increasing  attention   globally  for   its 

commercial  returns,   excess  inventory  and   packaging Below is an example of the reverse logistics: 
extension of useful lifecycle for used products, 

Reverse  logistics, that  is,  all  operations  related to  the view? 
both from  an economical  as an  environmental point  of 

5. What  are the  costs and  benefits of  reverse logistics, 2. WHAT IS REVERSE LOGISTICS? 
distribution systems? 

for   reverse   logistics    with   classical production   and making. 
4. Is it possible to  integrate the activities that are typical 

automated  notification  to   support  integrated  decision 
3. How should the various activities be performed? 

requires greater information sharing and using 2. Who should perform the various recovery activities? 
create  visibility   in  the   returns  supply   chain  a   firm product parts, and materials? 
channels,  which   will  provide   the  highest   value.  To 1.  What alternatives  are available  to  recover products, 

Reverse logistics deals with five basic questions: and vendors and then directing  products into disposition 

communicating  with   internal  departments,   customers 
recovery. parcels, opening and inspecting products, 
ensure a sustainable (environmentally friendly) processing involves handling individual incoming 
used products, product parts, and/or materials in order to personnel  trained  in   non-standard  processes.  Returns 
all logistic activities  to collect, disassemble and  process information systems, dedicated equipment and 
production processes. Reverse Logistics though refers to information in  reverse logistics. Returns  require special 
internal  returns  of   defective  items  due  to   unreliable the  key to  establish  the  smooth  flow of  products  and 
some  extent,   similar  to   those   occurring  in   case  of future. Cooperation between all  supply chain partners is 
they  have  been used.  Some  of  these  activities are,  to harvesting information  that  helps reduce  returns in  the 
concerned with the care  for products and materials after maintaining   customer   loyalty,  cooperation   cost   and 
as  Product   Recovery   Management  (PRM).   PRM  is greatest value from returns. All  of this while 
The management  of these operations  can be referred  to every   company   needs   to  focus   on   recovering   the 
operations related to the reuse of products and materials. product  is,  how it  is  sold,  or  who the  customers  are, 
In  the broadest  sense, Reverse  Logistics  stands for  all specialized area of any supply chain. No matter what the 
could have.  Reverse Logistics  is a  rather general  term. Reverse Logistics  by  its nature  is a  very  complex and 
alternative  and   the  environmental  positive   impact  it 

promising  financial  potentials,   its  sustainable  growth 1. INTRODUCTION  

Keywords: reverse logistics, cooperation, supply chain 

cooperation in reverse logistics and the opportunities which arise through the processes of Reverse Logistics. 

Reverse  Logistics  to  be   successful.  This  paper  explains  the  various  elements   of  reverse  logistics,  the  need  for 

which will provide the highest value. It is necessary  to have a synchronized effort from all the supply chain partners for 

communicating with internal departments, customers  and vendors and then directing products into  disposition channels 

any   supply   chain   and   it   involves   handling   individual   incoming   parcels,   opening   and   inspecting  products, 

next practices in  business rather than adopt best  practices. Reverse Logistics is a  very complex and specialized  area of 

competitive advantage.  It has  forced businesses to  reengineer their  business processes  and look  into what can  be the 

performance. Improving  ótotal returns  performanceô can  transform an increasingly  costly and  complex process  into a 

reducing  the  ótotal cost  of  returnsô,  but  utilizing  returns  to  improve customer  loyalty,  merchandising  and  product 

and service  providers now  offer an  opportunity to  improve  overall ótotal  returns performanceô.  This means  not only 

the best  retailers and vendors  now have reason  to review how  their returns programs  are managed. New  technologies 

Many businesses have  now realized that  a Reverse Logistics  system can be used  to gain competitive  advantage. Even 
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unnecessary cost. 

5.1 Return-to-vendor adds significant and 3.7 Reverse logistics information systems 

LOGISTICS? sent to a landfill. 
5. WHY COOPERATION IN REVERSE  defective,  can be  reused  or refurbished,  or  need to  be 

distribution center,  it is not  clear whether  the items are 
this whole effort is headed. arrive.  Often, when  material often  comes  back in  to  a 
surprisingly,  logistics experts  often  disagree  on  where figure out  what to do  with returned  products once they 
cooperation  capabilities  are evolving  rapidly,  and,  not Disposition cycle  time is the  amount of time  needed to 
consortia as well. Supply chain visibility and 

company-to-company   initiatives   to   include   industry 3.6 Compacting disposition cycle time 
in  their firms.  CPFRôs  popularity is  spreading  beyond 

respondents indicated that  CPFR has been implemented entry point into the reverse logistics process.ò 
mentioned earlier,  this  practice is  catching on:  25% of defective and  unwarranted returned  merchandise at  the 
and logistics planning. According to the CGE&Y survey Gate  keeping  has  been  defined  as   ñthe  screening  of 
demand planning,  synchronized production  scheduling, 

effectiveness  with  new   product  and  package  design, 3.4 Gate keeping 
companies   can   dramatically   improve   supply   chain 

Planning,  Forecasting   and  Replenishment   (CPFR)  ï in-house. 
specified methodology ï known as Cooperation their   reverse    logistics   functions    than   keep    those 
through   joint  planning   and  action.   By   following  a however, it  makes more sense for  the firm to  outsource 
uncertainty out of future product supply/demand logistics   systems   and   procedures.   In   many    cases, 
businesses.  Cooperation goes  much further  to  take the Many companies have established sound reverse 
and  some  even  share  lots  of  information  about  their 

All  trading  partners  have  a  transactional  relationship, 3.3 Outsourcing 

Cooperation = Getting to Know You, Much Better and liabilities associated with the dispositions.ò 
4. WHAT IS SUPPLY CHAIN COOPERATION?  maximizes returns to the  owner, while minimizing costs 

excess material products, and  other assets, in a way that 
method of handling returns. returned  goods  as  surplus, obsolete,  scrap,  waste  and 
This   system  is   essential  for   orderly   and  organized Asset recovery  is the  ñclassification  and disposition  of 
subsequently   sorted,  processed,   and   ñdispositioned.ò 

returns  to such  a  central  location where  the  items are 3.2 Asset recovery 
returns.  All   of  the   companyôs  customers   send  their 

CRCôs  are  dedicated   specialized  buildings  to  handle the manufacturer or distributor. 

responsibility onto the  retailer, while reducing  costs for 
3.8 Centralized Return Centers items.   This    strategy   basically    passes   the    returns 

proposes guidelines  as  to the  proper disposition  of the 
to the manufacturer. Rather, it gives the  retailer an allowable return rate, and 
track returns at the store level back through the pipeline question  does   not  accept  returns  from   its  customer. 
reverse  logistics  system  should create  a  database  and Zero  Returns   is   a  program   where  the   company  in 
many  exceptions   involved   in  reverse   logistics.  The 

expansion, as  well  as to  have the  ability to  handle the 3.1 Zero returns 
logistics should be  flexible enough for  inevitable future 

today,   the  IT   system   developed   to  handle   reverse 
3. FACTORS IN REVERSE LOGISTICS 

With  the  emphasis  being  given  on  Reverse  Logistics 

FIGURE 1: REVERSE LOGISTICS IN RETAIL INDUSTRY 
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business impact. provide  mixed   results  and  also   pose  risks  to   brand 
the hard  and soft costs  are calculated  to determine true In-store  sales  and  return-to  stock  are  labor  intensive, 
associated with  returns are  far from  trivial when  all of recapturing   some  value   from  returned   merchandise. 
necessary cost of business. However, the costs There   are    a   number   of   established    methods   for 
Returns   have   traditionally   been   considered   just    a 

been low. 
business. 5.4 Value recovery from returns has traditionally 
6.6 Returns: not just a necessary cost of doing 

5-10% of sales. 
sources for increased revenue and customer loyalty. believe that  the total cost  of returns could  be as much  as 
have  the potential  to  be  one  of  the greatest  untapped major  impact nonetheless.  Retailers  interviewed recently 
should be  taken for bottom-line  improvements. Returns loyalty, are much more difficult to measure but can have a 
Retailing has become  competitive, so every opportunity identified. The soft costs, such as customer satisfaction and 

prices  from  suppliers  for accepting  returns  can  also  be 
6.5 Returns as a competitive advantage. for disposition, disposal fees and other direct costs. Higher 

storage and inventory space, third party vendors, packaging 
returns management. warehouse  staff,  customer   service  associates,  shipping, 
to address the  increasing demand for  better solutions in costs   can,   with   effort,   be   measured.   These   include 
New technologies  and  service providers  have emerged costs or fully understanding the business  impact. The hard 

manufacturers have difficulty  measuring all of  the hidden 
is the key. lines, cost  centers and  budgets. As  a result,  retailers and 
6.4 Taking full-Advantage of new returns technology These costs are cross-functional and hit numerous expense 

The  total  costs  associated   with  returns  are  significant. 
investments necessary to handle returns efficiently. 

special processes or to make the incremental 5.3 The total cost of returns is high. 
However, few of these providers have yet to develop the 

better  service,   lower  costs   and  increased  flexibility. buyers. 
fulfillment  and  logistics  functions  to  third  parties  for is  a   barrier  to  new   or  repeat  sales  to   time-focused 
Some retailers have successfully outsourced consumers has  often been slow.  This poor performance 

As a result, returns costs are high  and returning credit to 
efficiently? efficiently process this volume of returned  merchandise. 
6.3 Do third party logistic providers handle returns designed  for  handling  traditional  retail  simply  cannot 

information   systems   and    customer   service   centers 
the distributors and retailers. categories have been  reported. Most fulfillment centers, 
results  in necessary  price increases  to  their customers, retailing.  Rates   of  20%  to   beyond  30%   for  certain 
vendors.   Sending   more   products  back   to   vendorôs online  sales   are  substantially  higher   than  traditional 
Retailers  in many  industries  simply return  products to number  of   industry  research   firms,  return   rates  for 

particularly  with   returns.  According   to  data  from   a 
ultimately absorbed by retailers. in   all   areas   of    customer   service   and   fulfillment, 
6.2 The cost of returning items to vendors is With this boom in online retailing has  come some chaos 

buyers, in particular, expect fast credits and refunds. challenge. 
and traffic  to customer  service also  increases as  online 5.2 Merchants going online are finding returns a 
as a result of trial and impulse Internet purchasing. Calls 

businesses which are experiencing increased return rates all returns, including warranty and repairs. 
Return rates are high and climbing, especially for  online pricing with  their suppliers in exchange  for taking over 

retailers  are   now  negotiating   attractive  ñno  returnsò 
6.1 Return rates are higher than ever. In  an  effort  to  reclaim  some   of  these  costs,  leading 

Reverse logistics: major cost of return-to-vendor programs. 
Following   are  a   few   forceful  reasons   to  focus   on retailers,   distributors   and   manufacturers   is   another 

returns policies  among hundreds,  or even  thousands of 
6. Why focus on Reverse Logistics? administrative  costs of  managing the  complex, diverse 

product becomes increasingly out of date. The 

shrinkage costs  mount  at every  step of  the way  as the faster resale paths with higher recovery. 

the  supply  chain   is  dramatic.  Handling,  storage  and channels for selected merchandise that  offer more direct, 

Devaluation of product  as it moves  backward slowly in paths back to  consumers. The Internet  has enabled new 

products back to vendor/distributors for credit. 10%-20%  of  retail  value  due  to  slow  and  inefficient 

Retailers   in   many   industries   simply  send   returned channels have provided low  value recoveryðoften only 

equity  and  cannibalized  sales.   Traditional  liquidation 
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Cooperation  would  be  required  between  vendors  and and diminishing the brand equity of the retailer. 

affecting  customer   satisfaction,  retention  and  loyalty 
7.2 Return Material Authorization (RMA)  which  ultimately  results  in  an  irate  customer  thereby 

this  leads  to  friction  between  customers  and  retailers 
stocks.FIGURE 2 show the details. to accept products not returned in the original packaging, 
of  stores   and  accordingly  arrange   for  movement  of At the  retailer-customer interface:  Retailers may refuse 
demand for this product  exists elsewhere in the network discontinuity in information flow in the supply chain. 
expedite the returns process. The system should check if to  be  identified  by  any  scanning  media  leading  to  a 
and raise  exceptions and  alerts to warn  the retailer  and on the product  is lost and products  are not in a  position 
information  systems at  the  CRC should  be  responsive problems in reverse logistics since any identification put 
warranty  may  expire   during  this  time  delay.  Hence, is  of   a   different  product   all  together.   This   creates 
product  accepted   close  to   the  end   of   warranty,  its package in which  the product is returned  is damaged or 
time periods during which  returns are accepted. For any or  vendors are  not  in  the original  package.  Either the 
quantity stipulated  by the  retailer to  stores or  specified Many a time products returned  by customers to retailers 
events.  This  delay  may  be due  to  a  minimum  return 

There  generally  is some  time  gap  between  these  two 7.4 Product returns with damaged packaging 
by  the  store it  is  moved  to  the  CRC  of the  Retailer. 

retailer-vendor interface.  Once the  product is  accepted what price should the vendor reimburse the retailer? 
The next stage for collaboration comes at the product  to the  vendor  an important  question  arises, at 

reverse supply chain  and the retailer needs  to return the 
information is time consuming and not cost effective. Retailer-vendor  interface:  Once  the  product  is  in  the 
database which proves inefficient, retrieval of 

of   individual    items   requires    maintaining   a    large this issue. 
this is easier said than done because tracking of  millions Serial number  tracking  could be  the answer  to resolve 
using  invoices or  serial  number  of product.  However, individual products  while  being retuned  by  customers. 
Verification of  products at the  store level  may be done Hence,  it is  important to  be  able to  track  the price  of 
potential area of conflict at  the retailer-vendor interface. 

returned deciding  the  appropriate course  of action  is a question. 
needs  to  be  dispositioned   ï  recycled,  refurbished  or retailer  hence suffers  a  financial  loss on  the  return  in 
supply  chain. If  the product  enters  the supply  chain it has  to  reimburse the  customer  at  a  higher  price.  The 
such  products consume  time  and  effort  in the  reverse purchased. In  this case  the retailer is  at a  loss since  he 
not be allowed into the reverse supply chain by retailers: (ii).  Reduction  in  price   of  product  after  it  was  first 
interface.  Any product  with  a  lapsed warranty  should 

while  dealing  with  warranty   at  the  customer-retailer loyalty and brand image of the retailer. 
The  first steps  towards collaboration  need  to be  taken leads to loss of face of the retailer and a loss in customer 

reimbursed at the  reduced price, they suffer a  loss. This 
7.1 Warranty purchased. Owing to  lack of information ,customers are 

(i).  Reduction  in   price  of  product   after  it  was   first 
7. COOPERATION IN REVERSE LOGISTICS  reimbursement. Two cases emerge from this scenario: 

making it impossible to verify the price for 

consumer expectations. customers  may   have   misplaced  or   lost  the   invoice 

product performance,  ease  of use,  product  defects and price   at  which   the   product  was   bought.   However, 

information  about   the  original  merchandising,  actual The retailer is  hence obliged to  pay the customer at  the 

merchants  capture.  For  example,  returns  can  provide customers  demand  a reimbursement  from  the  retailer. 

consumers and products that few retailers and Customer-Retailer  interface:  On   returning  a  product, 
Returns offer  an immense amount of  information about 

product. 

products and merchandising. and  second,   the  price   a  customer   pays  to   buy  the 

6.8 Returns contain a wealth of information on play. First,  the  price paid  by the  retailer to  the vendor 

For any product in  the retail chain two prices  come into 

every step to final disposition. 

mere  10 to  20  percent of  cost.  Products  lose value  at 7.3 Return price rationalization 

and  the end  result  for  merchants is  the  recovery  of  a 
channels are widely used,  they lack ease and efficiency, optimize the frequency and cost of transportation. 

the   traditional  liquidation   channels.   Although   these centrally to both the retailer and vendor so that they may 

Recovering value from returns is a difficult task through information   on  daily   returns  needs   to   be  available 

returned products. To ensure this cooperation 

are slow, inefficient and costly. of the  return  supply chain  and agree  on  disposition of 
6.7 The traditional liquidation of returns channels logistics.  It is  important that  they understand  specifics 

retailers  to   ensure   the  flow   of  products   in  reverse 
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Coordination Mechanisms in the Supply Chain Based E-business 

combination of e-business and supply chain business  environment.   At  first   the  characteristics   of 

e-supply chain management appears being the coordination   mechanism  is   best  fit   to   the  practical 

methods  of   supply  chain   management.  As   a  result, The   purpose   of    this   paper   is    to   identify   which 

traditional   market  ideas,   and  then   the   theories  and 

mechanism  of  traditional  economic  activity,   then  the of supply chain management to our country. 

in  existence   foundation,  operation  way,  management and has great directive significance to apply the thoughts 
information technology, which leads  to the great change go on  the deeper research  of supply  chain management 

operation  mode  caused  by   the  rapid  development  of of supply chain based on  e-business is very important to 

rise  of  e-business   is  a  revolutionary  of  the  business each situation. So grasping the coordination mechanisms 

operating  costs,  optimizing  resource  distribution.  The managers face is  to choose the  mechanism that best fits 

wealth  through   improving  productivity,  reducing   the auctions,  electronic agents,  etc.  The challenge  that  the 

e-business  is to  realize  the maximization  of  the social of   a   variety  of   coordination   mechanisms,   such   as 

especially  network  technology.  The  basic   purpose  of environment. The Internet facilitates the  implementation 

using modern computer information technology, management  practices   must   be  adapted   to  the   new 

E-business is a kind of social form of  business operation new markets. However, for these to happen, 

performance, increase  revenues, reduce  costs and reach 

information of supply chain. the   potential    to   help   managers    improve   business 

customer  are  weak,  which  lead  to  the  lone  island  of Using  the  appropriate coordination  mechanisms  offers 
partners  and  the  interface  between  the  enterprise  and various   coordination   mechanisms    through   network. 

enterprise  and  the Online  Electronic  Linkage  between with the  application of e-business,  managers can  set up 

management. These  systems are  often limited  in single consideration of  oneôs own interests.  At the  same time, 

advantage and  systematic characteristic of  supply chain to conceal the information or the knowledge resources in 

systems  canôt   fully  support  and   reflect  the  strategic partners becomes complicated, partners will often intend 

the systems, such  as MRP , ERP,  CRM, DSS, etc, the under e-business  environment and  the relation  between 

Though  some  manufacturing  companies  have  adopted chain.  Because the  uncertainty  of market  is  increasing 

information simultaneously between enterprises. obtain, share and integrate  the information in the supply 

chain   based   on    paper,   fax,   is    difficult   to   share establishing  learning  organization  make  it  difficult  to 

advanced   management  mode,   the   traditional   supply addition, carrying on customer relation management  and 

information technology lags behind the relative the  members  need  to  accept  and  deal  with  older.  In 
However,  because  the  application of  the  network  and management bigger  and the amount  of information that 

the  cooperation  between  enterprises   of  supply  chain. hierarchical  network system,  which  make the  range of 

supply chain  management is  to manage  and coordinate convenient. And the institutional structure is a 

sharing,  responding  to  market  rapidly  etc, the  key  of communication in organization becomes more 

Emphasizing strategic collaboration, information chain  management. Under  e-business  environment, the 

paradigms for improving organizational competitiveness. nodal enterprises,  so coordination  is the  core of  supply 

significance  as one  of  the  21st  century manufacturing management integrates  and coordinates  resources of all 

Supply chain management (SCM) has gained As   one   of  new   management   modes,   supply   chain 

1. INTRODUCTION  management. 

Keywords: Supply chain management, E-business, Coordination mechanism, Cooperative relation 

different business environment. 

forward. The  paper presents a  framework to  assist managers in  adopting the  suitable coordination mechanisms  under 

competitive-cooperative relation between enterprises, the suitable coordination mechanisms based  on e-business are put 

tradition environment  and  e-business environment  are compared  secondly.  Finally, according  to  market relation  and 

only competitive  but also cooperative  under e-business environment. Differences  of coordination  mechanism between 

which describe that information transmission  has been accelerated and the relation  between enterprises has become not 

of supply chain management.  The characteristics of supply chain management based  on e-business are analyzed firstly, 

Supply chain management has been influenced greatly by e-business, so does coordination which is regarded as the core 
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connected with market.  Logistics has not only  offered a 

2) Enhancement of information sharing including trade flow, material flow and  fund flow are all 

according  to   the  customer's   order,  all   the  activities 

cooperative. distribution,   storage   and   delivery   are   all   operated 

complicated  which   is  not  only   competitive  but  also Because the activities of commodity production, 
between  enterprises of  supply chain  is becoming  more However, supply chain  based on e-business  is different. 

Strategic   cooperative   relation  appears.   The   relation function  of  supporting  while  the  whole  goods  move. 

information   flow  is   transferred   between  enterprises. logistics doesnôt create value by  itself but only plays the 

strengthened.  Not only  the  material flow,  but  also  the flow  and   material  flow   are  push   management.  The 

between enterprises of supply chain has been customer by  utilizing logistics.  In this course,  the trade 

With   the  appearance   of  e-business,   the  cooperation produced goods,  manufacturers send them  to retailer  or 

typical kind of push management. After having 

on logistics is only a basic cooperation. The  operational  mode of  traditional  supply  chain  is a 

material.  The cooperative  relation  of enterprises  based 

of logistic stage is the integration of enterprises based on 5) pull-operational mode of supply chain 

logistic  relation  progressively. The  main  characteristic 
etc.,  the  relation between  enterprises  changes  into  the chain by the knowledge converter. 

advanced management thought, such as MRP, JIT, TQM, knowledge which  can improve  the efficiency of  supply 

competitive   relation.  Because   of   the  appearance   of of demand information, and change them into 

seller is  a kind  of short-term  contract, that  is a  kind of So the supply  chain enterprises should collect and  share 

quantity of  supply, and  the relation  between buyer  and value by sharing knowledge with the whole supply chain. 

the  seller   can   control  the   buyer  through   price  and an  analysis  of  uncertain   demand,  and  how  to  create 

centre. Because  of  the existence  of the  seller's  market, status of  consumers, how  to obtain  knowledge through 

Traditional   supply  chain   regards   production   as   the chain  management   is  how  to   assure  "power  origin" 

management.  In   e-business  era,  the   focus  of  supply 

1) The complication of relation between enterprises the advantage of production technology and 

supply chain  management is  how to  create value  using 

management has some new characteristics. Under the traditional mode  of management, the focus of 
under e-business environment, supply chain 

The relation between enterprises has changed.  Therefore, 4) The transformation of management focus 

and  fund flow  between  enterprises  are  more  frequent, 

links of  supply chain. Meanwhile,  the information flow synchronization entirely on internet. 

through  e-business, which  eliminate  some unnecessary Therefore,  supply  chain   management  can  realize  the 

consumers  directly   not  having  dealer   or  the  retailer views and coordinate the difference of both sides in time. 

e-business. Manufacturers can sell products to sellers can  share the result  of forecasting,  exchange the 

Supply   chain   management  has   been   influenced   by the   relevant  plan   together.   Meanwhile,   buyers   and 

Internet,  enterprises can  forecast, make  and  implement 
Based on E-business the synchronization can be realized by Internet. Through 
2.1  Characteristics   of  Supply  Chain   Management operation in  step. Under the  environment of e-business, 

traditional   supply   chain    is   very   difficult    to   take 

changed deeply. relation of competition between enterprises, the 

life, and management theories and operation modes have the   distorting   of   information   transmission   and   the 

year on average. E-business is concerned by all walks  of information, improve the working efficiency. Because of 

26,500 million  Yuan in  1999, increases  about 73%  per supply chain can reduce the delay of demand 

e-business reaches 15,300 million Yuan in 1998, rises  to The   synchronized   operation   between   enterprises  of 

of  relevant  materials  showing,  the  global  turnover  of 

development of  e-business is very  fast. As the  statistics 3) Realization of synchronized operation 

the aggravation of economic globalization, the 

With  the  improvement  of information  technology  and chain. 

and improve the integration of  information in the supply 
E-BUSINESS helpful  to  realize  the  cooperation  between  enterprises 

2 SUPPLY CHAIN MANAGEMENT BASED ON  kinds  of data,  and  deal with  information  in time.  It  is 

mode of network information integration. It can  store all 

forward and compared. The text is summarized finally. information  management based  on  Internet which  is  a 

mechanisms   under   e-business   environment   are   put appears, supply  chain management is  set up a  centre of 

mechanism etc. Then the suitable coordination can  easily lead  to  "bull  whip effect".  After  e-business 

compared from running environment, feedback transmission of traditional supply chain is  a chain which 

tradition  environment  and  e-business  environment  are the  influences   of  uncertain   factors.  The  information 

The  differences  of  coordination  mechanisms  between information sharing  of supply  chain enterprises,  reduce 

supply chain under e-business environment are  analyzed. The  purpose  of   information  integration  is   to  realize 
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supply  chain   can  deal  with   the  market  quickly   and 

environment  of supply  chain  management,  so  that the the supply chain. 
transparency in order to gain the synchronal operation in made by considering the uncertain factors of 
mechanisms of enterprises should have heavier environment.  The  coordination mechanisms  should  be 
considered  while  making  decisions.  The  coordination coordination   mechanisms   must   be   fit   for  dynamic 
information   of  all   enterprises   of   supply  should   be 

interdependence of supply chain enterprise. The 
cooperative relation between enterprises. The 

decision for other enterprises because of 
the  environment   of  e-business,   there  is   very  strong 

decision for  any enterprise  will cause  the difference  of adopted is mainly to optimize one's own interests. Under 
enterprises  of  supply  chain.  However,   the  change  of and   interests  of   partners.   The   coordination  method 
coordination   mechanisms   must   be   set   up   between their own interest  as the center  neglects the information 

The enterprise of  traditional supply chain which regards reply the changeable market quickly, rational 

enterprises of supply  chain is more frequent. In  order to 
4) Transparent degree environment of e-business, information  sharing between 

survive in a "steady" environment. Under the 
information flow are different. 

environment.  Therefore   the  coordination  mechanisms enterprises in the supply chain are different, the forms of 
which cope with uncertain market under fixed the  supply chain.  Because  the  organizational forms  of 
considered the  internal coordination of single  enterprise organizational structure,  but the  different enterprises  in 

enterprises is transmitted not according to the Traditional coordination mechanisms are mainly 
the   characteristics   of   network.   The  information   of 

based on  e-business  has a  feedback mechanism  having 1) Running environment 
transmission with organizational structure.  Supply chain 

another,  which  forms  a  parallel  mode  of  information traditional supply chain and e-business supply chain. 
information   is   transmitted  from   one   department   to differences of coordination mechanisms between 
mechanism   is   a   type   of   chain.   The   feedback   of only  competitive   but  also  cooperative.   So  there   are 
with the  feedback mechanism.  The traditional feedback the  relation  between  supply  chain  enterprises  has not 
quality of coordination mechanism is strongly connected technology and the expansion of  economic globalization, 
feedback mechanism  of information. The  implementing same time,  because of  the improvement  of information 
The   implementation  of   any   system  must   set   up  a on-line  auction,  electronic agent  and  VMI  etc.  At the 

new  coordination  mechanisms  are  presented,  such   as 
3) Feedback mechanism information  sharing  platforms  have  been  used.  Many 

enterprises  becomes  more   convenient.  A  lot   of  new 
expand the whole optimization space of supply chain. e-business, the communication of supply chain 
information of  partners that can  be received, which  can communication of  information. With  the appearance  of 
consider  both  their  own  existing  information  and  the Coordination is the administrative behavior based on the 
the coordination mechanisms, enterprises should 

can not  obtain all information  needed. While setting  up Supply Chain 
to  maximize their  own  interests,  so the  key  enterprise between  Traditional  Supply  Chain  and  E-business 
system formed by different enterprises whose  purpose is 2.2 Comparison of Coordination Mechanisms 
real  supply   chain  is  often   a  competitive-cooperative 

meeting  customer's  demand will  be  achieved.  But  the synthesizing etc. 
be realized, and the purpose of responding to market and technology such as integration,  organization, choice and 
the operation of  synchronization among enterprises  will seek  new points  of  creatable value  by  the information 
information  can be  transmitted fast  among  enterprises, on in  the supply chain  becomes virtual. Enterprises  can 
e-business, depending on information technology, market. Physical  value  chain which  enterprises depend 
their   own   information.   Under   the   environment   of must  gain and  produce  resources through  the  physical 
made  by  each  enterprise   or  department  according  to market,  and   weakened  the  restriction   that  producers 
extreme  form of  decision  mode, and  the  decisions are use  or   enjoy  products   /  serve   through  the  physical 
information.  Distributed   decision  is   another  kind   of market  has changed  the  situation that  consumers  must 
departments,  and  make relevant  decision  based  on  all controlled  by  information.  The   appearance  of  virtual 
can   get   information   of   all   relevant   enterprises   or market. The virtual  market is based on information,  and 
Centralized  decision  supposes that  the  decision  center changed  to  not  only  physical  market  but  also  virtual 
centralized decision and distributed decision. In  e-business  era,  the  living  space  of  enterprises  has 
coordination  mechanisms  of  traditional   supply  chain: 

There   are   two   kinds    of   decision   modes   for   the 6) The appearance of virtual market 

2) Decision mode customer service. 

the  same   time  because   it  is   the  component   of  the 
effectively. strong guarantee for trade flow, but also  created value at 
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Firstly, the  influences of supply chain  management that used  for  doing  business  with  all  possible  customs  or 
management,  coordination   has  heavy   difference  too. agents  are part  of  the  IT  infrastructure  since they  are 
changes   greatly,   and  as   the   core   of   supply  chain between  buyers   and  sellers  automatically.   Electronic 
but   also  cooperation.   So  supply   chain   management customer's   interests  to   reduce   the   transaction   costs 
between  enterprises changes  into  not only  competition in  recent  years.  They   connect  commercial  goal  with 
becomes faster and faster. At  the same time, the relation core in  the field  of the distributed  artificial intelligence 
transmission between enterprises of supply chain coordination  mechanism  between  the   entities  are  the 
With the development of e-business, information Electronic agents that focus on studying the 

make other coordination mechanisms preferable. 4 CONCLUSIONS 

transaction  needs  to  be  low.  Higher  frequency  might 

an   auction   is    time   consuming,   the    frequency   of supply chain. 

Finally, since the preparation for and  the participation in enterprises,   which  increase   the   whole  flexibility   of 

operational  performance risk  for auctions  can  be high. from drawing up to  implementation of the plan between 

one-time transactions, the transaction risk  is low and the emphasizes the information sharing  that should carry on 

auction on  the internet.  Secondly, because  auctions are high cooperative degree between enterprises. It 
between  buyer   and  seller   are  needed   in  an   on-line coordination  mechanism   and  is   considered  requiring 

characteristics. Firstly, no relation-specific assets Planning  coordination  is a  new-mode  of  supply  chain 

environment of e-business, auction has new 

on payment and delivery conditions. Under the management of risk sharing 

buyers and seller  agree on the item to  be auctioned, and cooperative relation of supply chain is a stock 

On-line  auction  is  a  market  mechanism  in  which the chain. Stock coordination that reflects new-type 

of  enterprises  and  improve  synchronization  of  supply 

coordination and Electronic agents. reduce ñbull whip effectò caused  by the separating stock 

identify  two  market coordinative  mechanisms:  on-line inventory.  The   emphasis  of  stock   coordination  is  to 

some items  at a lower  price, making  them popular. We and   response   of   enterprise  through   controlling   the 

to use  and frequently  offer the  opportunity to  purchase integration  of supply  chain,  and  strengthen  the agility 

advantage to a firm. Nonetheless,  they tend to be simple Stock coordination can  improve the systematization and 
coordination will  not provide  a sustainable  competitive 

addition to bidding processes. Usually, market coordination and planning coordination. 

transaction,   delivery    information   and   payment,    in coordinative mechanisms are identified: stock 

coordination is generally limited  to the conditions of the operational failure. Two competitive-cooperative 

transaction. The information  that is shared using market manage  the  relation and,  ultimately,  to  reduce  risk  of 

because  a  different  supplier  can  be  selected  for  each management  may  implement  coordination   to  actively 

market   transactions   are   often  one-time   transactions chain.   Operational   performance    risk   is   low   since 

competition among potential suppliers. Therefore, generally implemented with  key members of  the supply 

Frequently,  market coordination  is used  to  foster price given that competitive-cooperative coordination is 

transaction,  to  purchase   something  at  a   given  price. Transaction risk  due to closeness  of the relation  is high 

Market   coordination  is   used  to   conduct   a  business than implementing other market mechanisms. 
lower  than implementing  an  EDI link,  but  it is  higher 

3.1 Market Coordination Mechanisms coordination requires medium  asset specificity, which is 

coordination. Implementing competitive-cooperative 

market relation and competitive-cooperative relation. price,   but  also   time,  quantity,   planning,   stock,  etc. 

mechanisms under e-business  environment according to competitive-cooperative  coordination  include  not  only 

partners.  The  paper  presents  the suitable  coordination under competitive-cooperative  relation. The  contents of 

coordination mechanisms  should be applied  to different competitive-cooperative coordination  should be  applied 

order to stimulate partners effectively, different adopted under competitive relation, while 

cooperation  and   cooperative  network  relation.   So  in coordination  is cooperation,  market mechanism  can  be 

non-cooperation, short-term cooperation, close competition-cooperation.   Because   the   foundation   of 

partner. Kim Langfield-Smith divides it into three kinds: between enterprises changes to competition and 
powerful cooperative  partner,  and ordinary  cooperative With  the  violence  of market  competition,  the  relation 

partner,   competitive  /   technical   cooperative  partner, 

function   and   competitiveness:    strategic   cooperative Mechanisms 

the partnerôs  type  into four  kinds from  both  increment 3.2 Competitive-cooperative Coordination 

enterprises is different. For example, ShiHua Ma divides 

management is increasing, and relation between high. 

sharing between enterprises of supply chain operational  performance risk  is  considered  medium  to 

Under   the   environment    of   e-business,   information makes  the  transaction  risk  low.  For the  same  reason, 
E-BUSINESS automated transactions are  one-time transactions, which 

3 COORDINATION MECHANISMS BASED ON  suppliers. There  are no relation-specific  assets. Further, 
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ñInternet-enabled  coordination   in   the  supply   chainò, supply chainò, European Journal of Operational 
[1] Sebastian  J. Garcia-Dastugue, Douglas  M. Lambert, ñHierarchical coordination mechanisms within the 
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Decision Model for COTS Component Procurement Based on Case-based 

Retrieval and Goal Programming 

integration  cost.  That  makes  decision  more   scientific. analysis  and design  phase, EBMM  is  applied to  export 

component procurement cost and inter-component represent e-business ñbest-practiceò processes. In 

component given by Sundarraj considers both software patterns mapping business patterns that 

The  optimization model  for  the  procurement  of COTS positioning   and  planning   tool.  Pattern   library   stores 
E-Business   Maturity   Model  (EBMM)   is   a   strategic 

technologies. 

procurement of  component-based enterprise  information e-Business system is shown in Figure 1. 

al. [9]  create  a multi-period  optimization model  for the A   process   model    [4]   for   developing   COTS-based 

component evaluation  and selection [6,7,8]. Sundarraj  et 

requirements. Some scholars  give guidance about COTS [10]. 

[5]  discuss  how   to  acquire  COTS   software  selection complete  various   COTS-based  development   activities 
evolution at  strategic  level of  e-Business. Maiden  et al. programming  averagely   is  37%  of  effort   required  to 

research   how   to   support   component-based   software task   is   inter-component   integration.   The   glue   code 

software  engineering   (CBSE)  [3].   Gardler  et   al.  [4] programming  [4].  In   implementation  phase,  the  main 

a series  of  new research  initiatives in  component-based on COTS component integration rather than on 

European Unionôs Framework  V programme has  funded design phases,  whilst the  implementation  phase focuses 

research   on  COTS   component  in   recent   years.  The COTS-based  software  system  has  longer  analysis  and 

A lot of organizations  and scholars have done a series  of components. Compared with traditional system, a 

system is developed by purchasing and integrating COTS 

technologies; tracks technology trends, etc [2]. A COTS-based software  system means that  the software 

organizationôs need; rich functionality; mature 
1 COTS-BASED SOFTWARE SYSTEM maintenance; frequent upgrades often anticipate 

following advantages: Avoid expensive development and 

development methodology, COTS-based solution has  the integer goal programming from initial candidates. 

Compared with traditional information system second  period,  final   candidates  are  selected   by  (0-1) 

scoring  attributes   for  each  COTS   component.  In  the 

ò Used without source code modification. collecting information  from component marketplace  and 

ò Available in multiple, identical copies; component  case base  should  be  created  in advance  by 

retains the intellectual property rights; with a  COTS component  case base. Of  course, a  COTS 

ò Supported  and  evolved  by  the  vendor,   who component is viewed  as a new problem and  is compared 

ò Offered by a vendor trying to profit from it; this period,  the procurement  requirement of each  COTS 

ò Sold, leased, or licensed to the general public; candidates are selected by case-based retrieval  (CBR). In 

characteristics [1]: procurement   is    given.   In    the   first    period,   initial 

kind   of    software   product    that   has   the    following two-period decision model for COTS component 

COTS Commercial   Off-The-Shelf component   is   a paper,   the   kind    of   attribute   is   considered    and   a 
attributes difficult  to be  described quantitatively.  In this 

0 INTRODUCTION AND BACKGROUND  However, the model cannot  explain how to deal with the 

Keywords: COTS (Commercial Off-The-Shelf), component procurement, case-based retrieval, goal programming 

two-period method declines the complexity of computation and increases the rationality of decision. 

time of  the whole COTS-based  system, and  help decision makers  to decide  the final candidates.  Case shows that  the 

candidates are  selected. In the second  period, a (0-1)  integer goal programming  model is created  to optimize cost and 

COTS  component  is  compared with  a  COTS  component  case  base  by  case-based retrieval  (CBR)  and  the  initial 

component procurement,  a two-period model  is put  forward. In the  first period, the  procurement requirement  of each 
appropriate  COTS  components  is  a  complex  problem.  For  improving  the  accuracy  of  decision-making  in  COTS 

organizationôs  need; rich  functionality;  mature  technologies; tracks  technology  trends, etc.  However,  how  to select 

following   advantages:    Avoid   expensive   development   and    maintenance;   frequent   upgrades    often   anticipate 

Compared  with traditional  information  system development  methodology,  COTS-based  information system  has  the 
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Ownership cost candidates from initial candidates. Two main quantitative 
Cost Acquisition cost 

Integer  goal programming  is  applied to  select  the final 
License type 

Delivery time 
2.2 Goal Programming 

Training 

Vendor reputation 
according to the threshold ɓ defined in advance. Product support 
Initial  candidates are  selected  from  COTS marketplace R&D viability 

Management viability 
represents the nearer match. Financial viability 

Market stability retrieved   case  with   a  higher   aggregate   match  score 
Market size the  attributes   of   the  input   and  retrieved   cases.  The 
Market share i i f f similarity  function and and are  the  values for 

I R Vendor Capability maturity level 

i Satisfaction W Where is   the  weight   of   attribute  i sim(   )   is 
Safety 

i = 1 
Productivity i × W Effectiveness 

n Portability (1) 
i = 1 

Maintainability i i i × ) f , f ( W × sim Efficiency I R 
n Usability 

retrieval function is given as formula (1) shows[11] Reliability 
principle.  So,  CBR  is  applied  and  a  nearest  neighbor Quality Functionality 
similar   to  retrieving   components  from   case   base  in Architecture compatibility 
find   that  selecting   components   from  marketplace   is Architecture level 
for COTS component  procurement decision-making. We Technical Application domain 
Nowadays,  there is  no  uniform  and accepted  approach Category  Attribute  

Table 1    The attribute of COTS component 

2.1 CBR(Case-Based Retrieval) 

attributes are shown in table 1. 

attributes  should be  considered  comprehensively. Some the goal programming model is given. 

complex   process.  In   the   process,   large  numbers   of candidate selection is introduced  in detail. In section 2.2, 

COTS  component   procurement   decision-making  is   a In  section   2.1,  the   method  how   CBR  is   applied  to 

2 MODEL non-quantitative attributes. 
programming. In this paper, CBR is used to aggregate the 

The details about the model are given in Section 2. non-additivity   and   not  easy   to   be   applied   to   goal 

Non-quantitative  attributes,   such  as   functionality,  are 

model. easy to get solution by goal programming. 

programming are applied  to create a two-period decision such as cost and  time, satisfy additivity principle and are 

On the  basis of component  requirements, CBR and  goal ones  and non-quantitative  ones.  Quantitative  attributes, 

procurement  decision activity  in  implementation phase. attributes  are  categorized into  two  groups:  quantitative 

In this paper, the work  mainly focuses on the component According to whether easy to be described quantitatively, 

Figure 1 Process model for developing COTS-based e-Business system 

Analysis and design phase Implementation phase 

Procurement 

Component 

Library System Pattern(s) Pattern(s) Requirements 
EBMM Analysis Pattern Software 

Business Software Component 

Test Harness 

component  procurement  requirements  are  acquired.  In 

business patterns.  After analyzing  the software patterns, developed by components integration. 

library  is   used   to  export   software  patterns   mapping components are tested and purchased, and then, system is 

business patterns  mapping business  strategy and  pattern implementation phase, according to requirements, 
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min t is the limitation of total time. 

1 2 min weight of v ,v   ; c is the limitation  of total cost; 

1 2 1 2 
v ,v     is the  eccentricity  coefficient; w ,w    is  the 

ừ 0, otherwise  i  i'  i''  Ừ is given by Delphi method. x   x     x , , = i  i'  i''  j  j'  j"  1, if M , M , M is   selected ứ (0-1) integer goal programming. The data in tables below j  j'  j''  

In  the  second  period,  final  candidates  are  selected  by components for  component requirement  area i  (i Iɴ); 

i i to be covered;    j,  jô, jôôJɴ J is the set  of candidate 
and C still has three choices {C1, C2, C3}. 

is the set  of component requirement areas  that needed 
has two  choices {A1, A2};  B has two  choices {B1, B2}; 

i' i''  component M     and component M    ; i, iô, iôô ɴ I;  I and B3 should be removed from candidates. Therefore,  A j'  j''  

formula  (1) and  formula  (3). The  result  shows that  A3 i i'i''  component M   ; t is  the   integration  time   of 
j j' j''  turn. The  threshold ɓ is  0.8. Input  the data  above into 

i''  i and  component  M ; t    is   the  delivery  time  of The weights of four attributes are 0.4, 0.2,  0.2, and 0.2 in 
j''  j 

i i'i''  i' M   ; c     is the integration  cost of component M C3 0.9  0.8  0.9  0.8  j j' j''  j'  

C2 0.9  1.0  0.9  0.9  i i M   ; e    is  the procurement  expense of  component 
j j C1 0.8  0.8  0.9  0.9  

i B3 0.7 0.6 0.7 0.8 Notation: p  is   the  price   of  candidate  component  
j 

B2 0.9  0.9  0.9  0.9  

B1 0.8 0.9 0.8 0.9 
1 2 w   w , Ó 0 A3 0.8  0.8  0.7  0.6  

A2 0.9  0.8  0.8  0.8  1 2 v   v , Ó 0 A1 1.0  0.9  0.9  0.9  

i i' i''  degree x    x , , x 0,1 { }   ɴj j'  j"  -ity support 
Functional Reliability Safety Product j = 1 

i''  × x = 1  for   all i"    I  ɴj"  Table 2     The values for attributes i J 

j = 1 2, the values of attributes are given by score method. 
i' × x = 1  for   all i'    I  ɴ support degreeˈ are considered in this example. In table j'  

i J attributesˈfunctionality, reliability, safety, product 
j = 1 simplifying computation, only four 

i × x = 1  for   all i  ɴ  I The   amount   of  attributes   is   large   in   practice.   For j 
i J 

i i i j = 1 i = 1 j '     '' Í j i'   i''  Í sim ( f     f      = f , ) (3) 2 I R R i i i'i''  i' i''  2 min ×× ×× t  x + t     x   x ī v = t j j j'  j''  j'  j"  simplified as formula (3). 1 i I J 
i 

1. Then, formula  (2) can be f ſ standardized, namely, 
I j = 1 i = 1 j'    j''i'   i''  Í Í 2 

i i i i'i''  i' i''  1 min ×× ×× attributes of each requirement area have been + c     x   x ī v = c ) p      e   x + ( j j j j' j''  j'  j''  1 reference   to   score,  we   can   assume   the   values   for i I J 
Because   requirement  areas   are   viewed  as   frame   of 

s.t. 
i i i i i i 1 1 2 2 0,1 (2) [ ]  ɴsim (    ,      )    1 f f = ī f ī f , f , f Min  w v  +w   v I R I R I R 

follows: The similarity function is defined as formula (2). 

The  (0-1) integer  goal  programming model  is  given as 

inter-component integration time. 

The   total   Time  is   composed   of   delivery  time   and 

mainly includes inter-component integration cost. 

includes price and procurement  expense. Ownership cost 

acquisition  cost  and   ownership  cost.  Acquisition  cost 

The  total  cost  of  a  COTS  component  is  made  up   of 

objectives, cost and time, are considered. 
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In the first period, initial candidates are selected by CBR. 

candidate set of C is {C1, C2, C3}. 

A2,  A3}. The  candidate  set of  B  is {B1,  B2,  B3}. The 

with B and B links with C. The  candidate set of A is {A1, 

integration  relationship  is  AŸBŸC.   Namely,  A  links 

requirement  areas:  A,  B,  and  C.  The   inter-component 

Assume  that  company  H  has  three  COTS  component 

3 EXAMPLE  
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for   a   large-scale   system,   the   computing   would   be 

sensitivity of  parameters  should be  analyzed. Secondly, 

collection   of  data   may   be   more   scientific  and   the 
CA: Morgan Kanfmann,1993. with   the  work   described   in   this  paper.   Firstly,   the 

[11] Kolodner,   J.,  Case-based  reasoning,  San   Mateo, rationality of decision. A series of extensions are possible 
2001. declines the complexity of computation and increases the 
10 listò,  IEEE Computer,  Vol. 34,  No. 5,  pp91-95, decide   the  final   candidates.  The   two-period   method 

[10]  Basili, V.R.,  Boehm B.,  ñCOTS-based systems  top quantitative  attributes,  goal programming  is  applied  to 
Research, No. 146, pp339-351, 2003. CBR  is applied  to  aggregate  the  evaluation values.  To 
technologiesò,  European   Journal  of   Operational non-quantitative   ones.   To  non-quantitative   attributes, 
component-based enterprise information component  are  categorized  into  quantitative   ones  and 
optimization model for the procurement of According  to different  features, the  attributes  of COTS 

[9] Sundarraj, R.P., Talluri S., ñA multi-period 

Computer Science, Vol. 2693, pp64-84, 2003. 4 CONCLUSIONS AND EXTENSION 
COTS   software   evaluationò,    Lecture   Notes   in 

[8]    Kunda, D.,  ñSTACE:  social  technical approach  to final candidatesˈA1,  B2, and C2ˈare  purchased. 
Engineering(ICSE), pp201-209, 1996. 1 2 1 1 2 2 =7.625.  The v w v  +w   v =8.9, v result  is =3.8  
18 International Conference on Software th Input data  above into  goal programming  model and  the method for  COTS selectionò, IEEE  Proceedings of 

1 2 min min =30. t =130, c =0.75, =0.25, w w [7]    Kontio, J.,  ñA case  study in  applying a  systematic 
productsò, IEEE Computer, No. 5, pp58-63, 2001. 

formal   process   for   evaluating    COTS   software C3 0 0 2 1.5 0 0 0 
[6]    Lawlis,  P.K.,  Mark,  K.E.,  Thomas,  D.A.  etc.  ñA C2  0  0  1.5  0.8  0  0  0  

Vol. 15, No. 2, pp46-56, 1998. C1 0 0 1 1 0 0 0 
software  selection  requirementsò,  IEEE Software, B2 2 0.8 0 0 1 0.8 1.5 

B1 1 1.5 0 0 1 1.5 2 [5]    Maiden,   N.A.,    Ncube,   C.,    ñAcquiring   COTS 
A2  0  0  1.5  0.8  0  0  0  pp103-120, 2003. 
A1 0 0 1 2 0 0 0 Notes  in   Computer   Science,  Vol.   2591,  No.   2, 

A1 A2 B1 B2 C1 C2 C3 component-based software evolutionò, Lecture 
Table 5    Price, procurement expense, and delivery time [4] Gardler, R., Mehandjiev N., ñSupporting 

Software Systems, No. 2, pp151-164, 2002. 
C3 0 0 2 1.5 0 0 0 

International Conference on COTS-Based C2 0 0 1 1.6 0 0 0 
componentsò, Proceeding of  the  first  C1 0 0 2 2 0 0 0 
process guidance for selecting software B2 3 2.8 0 0 2 1.6 1.5 

[3]   Maiden,  N.A., Kim,  H., Ncube,  C., ñRethinking B1 3 2.5 0 0 2 1 2 

A2  0  0  2.5  2.8  0  0  0  1999. 
A1 0 0 3 2 0 0 0 Pray?ò, IEEE Computer, Vol. 32, No. 1, pp135-138, 

A1 A2 B1 B2 C1 C2 C3 [2]    Boehm, B.,  Abts, C.,  ñCOTS  integration:Plug and 
Table 4    Inter-component integration time (hour) systemsò, IEEE Software, No. 7, pp48-55, 2000. 

ñDeveloping new processes for COTS-based 
time (hour) 

[1]    Brownsword,   L.,   Oberndorf,   T.,   Sledge,   C.A., 
Delivery 10 15 18 12 6 9 12 

(hundred $) 
REFERENCES expense 

Procurement 6.5  7.5  2 1.8  4.5  4 4.3 
decision-making are worth to be researched more deeply. (hundred $) 
system aiding COTS component procurement Price 65 75 20 18 45 40 43 
developed.  Finally,   the  issues  about   decision  support A1      A2     B1      B2     C1      C2     C3 

Table 3 Inter-component integration cost (hundred $) complex  and   efficient  solution   algorithms  should   be 
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Design of an E-SCM system for Auto-Parts Companies 

effective  methods  to  manage   the  whole  supply  chain  óAAAôfurnish  the  company  óUUUôsub-parts  that  are  
rather  than   that  of   the  industry   itself,   we  need   the  Some of other first and second vendors of the company  
depends on the competitive power of whole supply chain  óUUUôproduces  and  supply  for  the  company  óAAAô. 
Since   the   competitive  power   of   a   vehicle   industry  The  roof  of   buses  is  main  item   which  the  company  
with dependency rather than cooperative independency.  

itôs  vendors  forms  a  hierarchical supply chain structure  the vehicle company  
environment,  the  relations  with  a  vehicle  company  and  < Figure 1> A sample supply chain for procurement of  
from  the  characteristics  of  domestic  industrial  *: companies to be considered in this research  
chain  is  relatively  important  in  the  industry.  However,  

of other industries and especially, a procurement supply  

commercial vehicle industry is more complex than those  

integration  [4].  In  those  senses,  the  supply  chain  of  a  

synchronization    are    included    in    the    concept    of  
coalition  between  suppliers,  and  supply  chain  

supplier integration, alignment of purchaser and supplier,  

researcher defines the integration differently, in general,  

of view to be used successfully [2, 3]. Even though every  

The SCM system has to be designed in integrated point  

commercial vehicle company.  

companies  that  are  the  first  and  second  vendors  of  a  

SCM   system   for  small   and   medium   size   auto-part  

company. Thus this paper deals with the design of en e- 

parts   in  the   supply   chain  of   a   commercial  vehicle  

important to manage the procurement process of auto  

has   more   complex   procurement    chain.   It   is   most  óUUUôis the first vendor and has about 50 employees.  

5]. The supply chain of a commercial vehicle company  'AAA'  which  assembles  trucks  and  buses.  A  company  

wide costs while satisfying service level requirements [1,  vendors and others are the second vendors of company  

location, at the right time, in order to minimize system  SCM  system  in  this  study.  Two  of  them  are  the  first  

and   distributed  at   the   right   quantities,  to   the   right  Four auto part companies are selected to develop the e- 

warehouses, and stores, so that an end item is produced  
FOR DEVELOPMENT OF AN e -SCM SYSTEM  to  efficiently  integrate  suppliers,  manufacturers,  

2. SELECTED PROCUREMENT SUPPLY CHAIN  chain management(SCM) is a set of approaches utilized  

shipped to retailers or customers. In this context, supply  

shipped to warehouses for intermediate storage, and then  system based on previous results in section 4.  
purchased, items are produced at one or more factories,  flows. The TO-BE model is given for design of e-SCM  

supply chain. In a typical supply chain, raw materials are  intra-company business process and inter-company data  

business  companies   to  focus   their  attention   on  their  describes  the  results  of   AS-IS  analysis  to  understand  

heightened   expectations    of   customers    have   forced  a  brief   overview  of  sample   supply  chain.  Section   3  

introduction  of  products  with  short  life  cycles  and  the  system of some auto-part companies. Section 2 provides  

Intensive   competition   in  recent   global   markets,   the  information  flow,  system  design  for  developing  e-SCM  

this  paper  dealt  with  analysis  of  business  process  and  
1. INTRODUCTION  including the procurement supply chain reasonably. Thus,  

Keywords: e-SCM, SCM, VMI  

to describe TO-BE model of the e-SCM system.  
database concept was used to design tables which maintain data needed in the system. The paper uses data flow diagram  

contents of easy access, correction and update, because DB is indispensable for developing the new system. A relational  

information flow and business process between 1st vendor and 2nd vendors. The database (DB) has to be designed for  

two  second  vendors  of  the  company  are  included  in  the  objects  of  developing  e-SCM  system.  We  analyzed  the  

This paper deals with the design of e-SCM for a supply chain of a commercial vehicle company. Two first vendors and  

ABSTRACTS  

Dept. of I&IS Eng., Chonbuk University, Chonju, Chonbuk, 561-756, Korea 
Junsu Lee, Jaebyung Rhu, Kiseong Kim, Myunghyun Oh, Jongyeong Lee, Byungho Jeong 

The Fourth International Conference on Electronic Business (ICEB2004) / Beijing  77 



 

78 
 

manufacturing  specification  and the  other  special  for  main  four  departments(sales,  production,  purchasing  

plan,    the   input    sequence    of   each    assembly    line,  between departments of the 1st venders was accomplished  

The  sales  department   receives  the  monthly  production  department.  The  AS-IS  analysis  about  information  flow  

department  of   production  management  and   purchasing  
3.2 Analysis of the work flow  messages from AAAôs VAN system and distributes to the  

production  schedule  on  the   basis  of  AAA's  sequence  

production plan from AAA's monthly plan and a 3-days  companies.  

company.   The  operation   manager   makes  a   monthly  are almost same. <Figure 2> shows the work flow of two  

production  control  and  procurement  department  of  the  other, the principal business processes of two companies  

passes  those   information  on   the  other   part,  such   as  companies  UUU  and  DDD  are  slightly  different  each  
gets these order information through a VAN system and  VAN  system.  Even  though  business  processes  of  two  

specification  reports.  The  sales  part  of  the  1st  vendor  manager  checks  the  daily  delivery  results  from  AAA's  

the   input  sequence   of   the   final   assembly  line   and  according   to   a   daily   delivery   schedule.   The   sales  

transmits  to  the  1st  vendorsômonthly  production  plan,  delivery  card  to  the  assembly  line  of  company  AAA  

We analyzed a delivery process that the company AAA  company UUU or DDD distributes completed parts with  

diary  to  the  end  of  manufacturing.  A  delivery  man  of  
3.1 Information flow within procurement process  results of production are recorded in job card and work  

materials are transmitted to the process line, and then the  
3. SYSTEM ANALYSIS  bus  roof  by  3-days  production  schedule.  The  released  

The raw materials are requested and released to produce  

for this study.  

this study. <Figure 1> shows the part of the supply chain  2nd vendors.  
óHJJôare  included  in  the  procurement  supply  chain  of  parts. And then purchasing orders are delivered to related  

second vendors of óAAAô. The second vendors óSJJôand  BOM  (Bill  of  Material)  and  inventory  records  of  the  

are made for itself or are supplied from other first and  calculates  net  requirement  of  each  part  on  the  basis  of  

bumpers of trucks. The sub-parts for frames and bumpers  2nd  vendors  in  a  document.  The  purchasing  manager  

company.  The  main  products  are  a  frame  of  buses  and  section, production section, and sales section) and related  

company óAAAôand about 60 employees work for this  manager   are   notified  to   related   divisions   (purchase  

is also one of the first vendors of the commercial vehicle  monthly plan and 3-days schedule made by the operation  

required to make the roof of buses.    A company óDDDô information   and   specification   report.   Currently,   the  
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5>. The figure shows that the system consists of a web  
partitioned by the frequency and size of data. PART DB  

conceptual framework of the system is shown in <Figure  
varies   according   to   kinds   of   data,   DB   table    was  

which is a typical structure of a web-based system. The  
manufacturing  style  etc.  Since  the  frequency  of  access  

The system was designed based on client/server structure  
such   as    drawing   data,    inventory   information    and  

Part  DB  includes  various  kinds  of  primary  information  
4.1 Conceptual Design of an e-SCM [7]  

name of drawing etc.  
4. SYSTEM DESIGN  

code  of  drawing,  the  version  of  drawing  and  the  file  

vendor. ASSY_SKETCH table consists of the name and  
AAA company and 2nd vendors.  

inventory of finished item at company AAA and the 1st  
<Figure 4> Work flow for 1st vendors and their divisions,  

ASSY_INV  maintains   product  ID   code  and  on-hand  

finished part such as product ID code, price, car-type etc.  
goods.  ASSY   table  includes   basic  information  about  

table  ASSY  which  stores  primary  data  about  finished  

<Figure 6> shows the relations with some tables and the  

which maintains data needed in the system.  

relational  database  concept  was  used  to  design  the  DB  

times   of   access   to  table   with   planning   system.   A  

study is designed with divided table by size of data and  

performance  by times  of  access.  Therefore,  DB,  in  this  

production or delivery data. DB takes different effect for  

production  schedule,  bill   of  material  information  and  
parts,  sub   vendors,   drawing  data,   inventory  records,  

various data about primary data of manufacturing item,  

correction  and   update[6].   DB  includes   valuable  and  

system, it has to be designed for contents of easy access,  

As   DB  is   indispensable   for  developing   the   e-SCM  

material handling  
4.2 Design of Database  <Figure 3> Work flow of production management and  

system.  

<Figure 5> A Conceptual framework of the e-SCM  

vendors are shown in <Figure 4>.  

management. The whole business flows including the 2nd  of the 1st vendors.  

flow  related  with  production  management  and  material  inventory  level  for  each  part.  That  is,  vendor  managed  

1st  and  2nd  vendors.   <Figure  3>  summarizes  the  work  must  agree  with  the  proper  inventory  level  or  average  

monthly and 3-days schedule and makes an order to the  they should deliver. To do this, the 1st and 2nd vendors  

department  calculates   the   material  requirements   by   a  1st vendor any time, and decide how many or what items  
production  plan(monthly   and  3   daily.  The  purchasing  and current inventory records from the web page of the  

department   of    production   management    makes   each  The  second  vendors  can  check  out  the  net  requirement  

production line stands of AAA and delivery status etc. The  

assembly    line    of    company    AAA    and checks    the  makes connection to an appropriate module.  

delivers   the   completed   parts   into   the   corresponding  access to web-server through Internet and the web-server  

AAA,   to  the   production  department.   The   department  material manager. The users of the 1st and 2nd vendors  

department  supplies  materials,  which  are  received  from  production controller, sales manager, and purchasing &  

materials    and    production   management).    The    sales  server, a DB server, and three functional modules such as  
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completed jobs are input into the system, inventory level  <Figure 10> DFD of warehousing registration  
completed production is recorded for later use. When the  
After    completion   of    production,    the    quantity    of  

appropriate line as the input sequence of 3-days schedule.  

input  sequence.  Workers  put  parts  or  material  into  the  

and 3 days after, is revised based on the updated 3 days  

schedule is made, part quantity, which is required at 1 ,2  

inventory  data  for   materials  etc.  Whenever  a  3   days  

information,  monthly  production  plan,  BOM  data,  and  

reference the input sequence of company AAA, car type  

system  makes  a  3  days   schedule.  The  system  has  to  

summarizes  data   flow  between   DB  tables   when  the  

functions  using  data  flow  diagram  (DFD).  <Figure  8>  

This  section  describes  data  flow  for  some  fundamental  

4.3 Data Flow Diagram  

<Figure 7> Relation Diagram related with PART DB 

<Figure 9> DFD for recording completed production  

finished item of the 1st vendor  

<Figure 6> Relation Diagram of tables related with  

<Figure 8> Data Flow Diagram for 3-days schedule  

PART tables and their relation are shown in <Figure 7>.  

anticipated  requirement  at  1,  2  and  3  days  after.  The  

etc.   PRAT_INV   has  on-hand   inventory,   amount   of  material is shown in <Figure 10>.  

of  classification,  and  the  average  monthly  requirement  A  data  flow  diagram  for  stocking  purchased  parts  or  

ID code, part name, packaging unit, order method, type  BOM propagation. <Figure 9> shows a DFD to do this.  

stores  basic  information  about  each  part  including  part  of parts, which are used to produce them, is reduced by  
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Development Stages of Supply Chain Management in E-Business Environment 

dividing the developments into three stages. at the time they want. 

e-Business)  on  the  development  of  supply  chains  by information required for the operations  of supply chains 

at   the  influence   of   e-Business  (or   the   advance  of movement;   and   users   are   able   to   utilize   analytic 

management? To  answer this question, this  paper looks level  of  inventory  and  to  support  the  fastest  logistic 

specific impacts of e-Business on supply chain supply  chains  share  information   to  maintain  optimal 

on  the  development  of   supply  chains.  What  are  the on can be found in  many companies. All components of 
The advancement  of e-Business  has a  profound impact development cycle,  to eliminate  bullwhip effect  and so 

operations, to lower inventory levels,  to shorten product 

E-BUSINESS ENVIRONMENT eliminate   errors   and   redundancies  in   supply   chain 

2. STAGES OF SCM DEVELOPMENT UNDER  Examples of  continuous  improvement stage  such as  to 

changes and the factors causing such changes. effectiveness to operate supply chains. 

stage.  Secondly,  this  paper  will  look  at  the  types  of the  process   of  achieving   maximum  efficiencies  and 

features and  characteristics of  changes by development operation. In  other words,  the 1 development stage  is st 
to the  evolution of  supply  chains in  order to  study the wastes  and   non-value  added  works   in  supply  chain 

classifies  the structures  of  development stages  leading can ultimately  be defined  as the process  of eliminating 
changes supply  chains. In  this regard, this  paper firstly by  e-Business.  The phase  of  continuous  improvement 

paper.   e-Business   based    on   the   Internet   platform utilizing new environment and methodologies supported 

addition,  two  main  themes  are  touched   upon  in  this organization and  is  performed to  resolve the  issues by 

chain evolution according to e-Business environment. In motivated  by  current   unsatisfactory  status  within   an 

aims  at establishing  the development  theory  of supply mentality  of   functional  areas.   Such  improvement   is 

would  look  like after  the  change  is  done.  This  paper supply,   delayed    response   to    customers,   and    silo 
root causes and driving forces to the change, and what  it excessive  inventory, mismatches  between  demand and 

how e-Business  changes supply  chains, what  would be improvement is to address such issues as bullwhip effect, 

on supply  chains, few  studies have  been performed  on a timely manner? As  the examples indicate, the stage of 

of  diversified findings.  Despite  the  diversified  studies on a real time  basis and to utilize needed information  in 

Researches on  supply chains have  uncovered a number members of supply chains  to share accurate information 

match  demand and  supply ?;  And  how can  we enable 

of overall supply chains. demand  to  customers?;  How   can  we  harmonize  and 

chains and how the influence actually changes the shape inventory?;  How   can  we   accelerate  the   delivery  of 
this paper will look at how e-Business influences supply improvements  are: How  can we  minimize the  level  of 

structure and  meaning of  supply chains.  In this  regard, existing conditions. Familiar examples of such 

Internet technology has profoundly changed the improvement  is  inevitably found  on  the  continuity  of 

Internet.  The   new  form  of   Business  backed  by   the status  to  come  up  with  a   better  condition.  Thus,  an 

customers  to   purchase  goods   and  services  over   the Improvement   refers  to   activities  to   analyze   current 

Management?      e-Business  does   not   simply   enable improve   parts    which   are    currently   unsatisfactory. 

How does the e-Business change Supply Chain In  principle,   all  developments  start   with  a  stage   to 

1. INTRODUCTION  2.1. 1 Stage ï Phase of Continuous Improvement 
st 

Keywords: e-Business, Supply Chain Management, Development Stages 

identified and discussed. 

stage shall  be  discussed to  identify the  factors  driving the  changes. In  addition, the  types  of developments  shall be 

into three  stages. Then,  detailed analysis  of the  features, development processes  and characters  of each  development 

structures of value  chains comprising SCM.  To this end,  this paper first divides  overall development of  supply chains 
has  changed the  ways  SCM creates  added  values in  the  following areas:  the  nature and  contents,  steps, fields  and 

governed and controlled SCM  in the past. Based on  this understanding, this paper focuses on  studying how e-Business 

a major driving  force to induce the  development of new  features of SCM by  destroying the rules and  orders that once 

chain management or SCM. e-Business  not only makes the operation of SCM  more effective, but also plays the role  of 

The emergence  of  electronic Business,  or e-Business,  has changed  the  operations and  contents of  traditional supply 
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framework  of   supply  chains   are  subject   to  change. 
(1) Disintermediation 

ñstructural  changesò to  reflect the  fact  that the  overall 

this  regards,  we  call  changes  occurring  in  this  stage 
change, you can find: 

gradual improvements as are  the case in the 1 stage. In 
st phase  of  structural  change.  In  the  stage  of  structural 

stage, supply chains undergo discontinuous changes, not 
discontinuous  improvement  symbolize the  2 stage  ï 

nd change  of overall  structure  of  a  supply  chain. In  this 
improvement projections. Both the cases of 

shifted  from  the  efficiency  of  a  supply  chain  to   the 
discontinuous  from  the  past  and  out  of   the  track  of 

structural change, however, the focus of such efforts has 
new  types  of  activities  or  a  new  framework  that  are 

stage  of  continuous  improvement. In  the  2 stage  of 
nd may  transform   on-going  improvement  activities   into 

manner.  These  efforts  have  been  discusses  in  the  1 st development or  evolution.  Sometimes, external  shocks 
producers and  to  share information  in a  more efficient 

development.  Then   they  start  to   seek  new  ways  of 
pursued to reduce the total cycle time from customers  to 

that the gradual improvements can no longer be used for 
Collaboration   of   supply   chain   members   has   been 

continuous  improvement, companies  start to  recognize 
To sum up structural changes  occurring in the 2 stage: 

nd have   been   achieved   in   the   1 stage   ï   phase   of 
st 

faced  with the  limitations  of improvement  efforts  that 
with multiple buyers. 

the  past  but  disruptive  or  discontinuous  ones.   When 
marketplace  where  multiple  suppliers  do  transactions 

These are  not continuous or  evolutionary changes from 
of  traditional  relationships  by  creating a  single  cyber 

regarded  difficult or  impossible  into possible  features. 
suppliers  and allows  them to  overcome the  limitations 

of   e-Business   have   turned   things   that   were   once 
changed   ways   of  doing   businesses   of   buyers   and 

new environmental developments  due to the  emergence 
between  a supplier  and  a manufacturer.  e-Marketplace 

operational efficiency intrinsic to  supply chains. Rather, 
manufacturer was based on  almost-fi xed one-to-one ties 

are  one.   These   changes  are   not  attributable   to  the 
Traditional relationship between suppliers and 

another company  located in  a remote  region as  if they 
(3) e-Marketplace 

distribution   transactions.   A   company  can   act   with 

manufacturers without going through complicated 
[Figure 3 : Virtual Supply Chain] 

become able to directly purchase goods from 
Logistics service 

turned   into   realities.  For   example,   customers   have 

once  unthinkable  in  the  traditional  supply  chains has 
Procurement team Manufacturing team Customer mgmt team 

boundaries  of  thoughts  of customers.  In  other  words, 

e-Business environment, however, has lifted the Design specialist 
Brand holder 

from   traditional   supply   chains.   The   emergence   of 

Customers  have  exerted to  achieve  what  they  wanted 
limitations of time and space to act as a one entity. 
companies gather together without regarding the 

2.2. 2 Stage ï Phase of Structural Change 
nd network  is  a  system  in  which  a  number  of  different 

services.   As  this   example   shows,   a  virtual   supply 
timeliness of information have improved greatly. 

logistics;   and   a   U.S.   company   provides   customer 
in   the   past.  At   the   same   time,   the  accuracy   and 

of producing; a Singaporean company carries  out global 
without accompanying large investment, as was the case 

performs shoe designs;  a Korean company takes  charge 
allow  the members  to  exchange  real-time  information 

producer   which   owns    brand;   an   Italian   company 
automatic  linkage of  all  members  of supply  chains  to 

network  comprised of  the  followings:  a  German shoe 
However,   the  advancement   of   the  Internet   enabled 

good  example  would  be  a collaborative  shoe  making 
this had  not been realized because  the costs were  huge. 

competencies  collaborate to  achieve a  single  target. A 
VAN was used to connect all supply  chain members but 

physically  separated  unit companies  with  unique  core 
all  supply chain  members  if  value  added networks  or 

Virtual   supply  chain   refers   to   a  system   in   which 
accurate  information would  have  been  shared through 

(2) Virtual Supply Chain 
between  cost  and  effect of  information.  For  instance, 

Traditionally,  there  has   been  a  trade-off  relationship 
[Figure 2 : Disintermediation] 

Producer Consumer 
and cost of information] 

[Figure  1  : Proportional  Relationship  between  benefit 

Benefit of information 

Producer Distributor Retailer Consumer 

channels. 

Internet without utilizing traditional distribution 

customer  and producers  do  direct  transactions  via the 

can  directly  interact  with  producers.  In   other  words, 

e-Business provides an environment in which customers 
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demarcations among traditional industries become 

requirements to be met at one place and the 

features. Customers come to demand all their 

supply  chains  forward  to   have  more  and  more   new 

The  speed and  severity  of such  changes  further  move 

features of each development stages. disappearing distinctions between traditional industries. 
changes.  The   table  below   briefly  touches   upon  the by cell phone terminals. These cases manifest 
section  will   analyze  the  types  and   features  of  such the  addition of  credit  card functional  service  provided 
chains   change   under   e-Business  environment.   This credit card companies and  cell phone carriers caused by 
Previous  sections have  viewed  how  traditional  supply the   crossover  competition   and   cooperation  between 

institutions, insurance companies, credit  union; and also 
FEATURES OF DEVELOPMENT STAGES segmented among banks, non-banking financial 
3. SCM UNDER E-BUSINESS ï TYPES AND converged  financial  service  markets  which  have  seen 

various  industries  in  one  marketplace;  integrated  and 
a winner in the competition. supporting   purchasers   to   buy   various   products   of 
ensures the maximum customer satisfaction will become with  IT industry.  Similar  examples are:  mega-markets 
that  a  converged   and  integrated  supply  chain  which on-line  stock trading  is  a  financial industry  combined 
direction  the change  will take.  The only  clear  thing is comprehensive   values   to    customers.   For   instance, 
is  defined  to  be  chaos  because  it  is  not  clear  which borders of traditional industries and to provide 
or transform producers  as they want. Here, such  change start  to converge  with new  industries  to overcome  the 
select goods  and industries  that  they want,  to combine come  to   lose  their  competitiveness.  Thus,   industries 
integrated  information, which  in  turn  enables  them to Values once provided by a single industry for customers 
consumers   to  hold   power   of  having   complete   and 
revolution   induced   by  e-Business,   however,   allows of new types of industries. 
exercise  more  influence  than before.  The  information combined with other industries, followed by the creation 
consumer-oriented  market   although  consumers   could converged  supply chains  emerge and  all  industries are 
remained the  same and the  new market was  not a  truly revolution is defined to be a stage in which new types of 
consumersô  market.  Nevertheless,  industry   paradigms prevail.  For   the  purpose   of  this   paper,  the   chaotic 
the paradigm  has shifted from a  producerôs market to  a becomes  meaningless  and  chaotic  revolution  starts  to 
Up until  now,  a number  of people  have remarked  that this  stage,  the  traditional  definition  of  supply  chains 
information  ownership  from  producers  to  consumers. 3 stage as the  phase of convergence/chaos changes.  In 

rd 
The major  force driving this  change is the  transition of to  create spontaneous  changes.  This  paper defines  the 

such change  becomes no  longer controllable  and starts 
needs would win the competition. If the  rate of  structural change  exceeds a  certain level, 
ultimately,  a combination  of  values  meeting  customer 

and  by companies  become  no  longer meaningful  and, 2.3. 3 Stage ï Phase of Convergence/Chaos 
rd  

customers want.  As a  result, supply  chains by industry 

be integrated to form a new network by integrating what Wurster (1999). 
own customers.  These supply  chains, however,  start to details  about  the  reach   and  richness,  see  Evans  and 
As the figure shows,  industries A, B, and C secure  their scope within which information can be shared. For more 

decision-making  and  reach  of  information  means  the 
[Figure 5 : Converged Supply Chains] information   contains    sufficient   contents   to   enable 

information  where richness  of  information  means that 
S7 

relationship  between   the   richness  and   the  reach   of S5 S6 

the  second stage  would be  the destruction  of  trade-off Customer Supply Chain 3 

Major driving force  leading to the  structural changes in 
Customer 

Customer Supply Chain 2 

[Figure 4 : e-Marketplace] S3 +SC2 S4 
Customer Supply Chain 1 

SC1 

S3 B3 é 
B3 S4 Å RFQ Management unique values, may become meaningless. 

Å e-Sourcing 
S3 B2 traditional  supply   chains,   the  capability   of  creating Å Internet Bidding é S2 B2 

Å Catalog Management S1 S2 B1 these are considered, major competitiveness of 
Supplier  

with  the highest  level  of customer  satisfaction?  When S1 B1 é Buyer 

supply  chain  delivers  goods  or  services to  customers e-Marketplace 

the  one and  only yard  stick  of supply  chain  is: which 

structural changes. boundaries dividing  industries start  to  disappear. Thus, 

e-marketplaces are understood as types of such value   chains  become   no   longer   separated   and  the 

Disintermediation, virtual supply networks or indistinct. Primary activities and supporting  activities of 
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operations   of   companies  and   supply   chains   in   an current   status,   supports    information   sharing   on   a 
words,  the  second   stage  was  about  re-structuring  of e-Business  first  acts as  a  driving  force  for improving 

intermediary  steps   linking  the   two  parties.  In   other 

and  consumers emerged,  if  needed,  by  destroying the evolutions are suggested. 

change of  performing direct linkage  between producers studied   and   analyzed,    and   the   types   of    possible 

during  the   second  stage  of   development,  innovative features are  identified, driving  forces of  each stage  are 

features   of  the   Internet   environment.   For  instance, development  stages  are  classified, actual  cases  of  the 

supply  chains  in  an  innovative   way  by  utilizing  the changes   supply  chains.   In   this   regard,   features  of 

structural  change   has  re-designed  and  re-constructed This  paper reviews  how  the  emergence  of e-Business 
structure   of   supply    chains.   The   second   stage   of 

discontinuous development in a  way to innovate overall 4. CONCLUSION 

operations,   the   second   stage    has   concentrated   on 

gradual   improvement  of   the  ways   of   supply  chain industry or supply chain. 

While  the  first  stage  focused  on  the   continuous  and supply  chains or  industries  would render  a  brand-new 

third stage.  Thus, the  convergence between companies, 

changes. very chaotic to predict the development directions in the 

re-configured,  and  develop more  innovative  structural addition, as  the  development is  led by  customers, it  is 
in the first stage, supply chains started to be made  in  a way  to  maximize  customer  satisfaction. In 

chains. In this second stage of structural  changes, unlike words, the convergence and integration  of industries are 

opened  the  ways for  the  structural  changes  of supply and  integration  of   industries  as  they   want.  In  other 

e-Business features and  the application of  such features supply chains.  Thus,  consumers drive  the convergence 

impossible   to   change.  However,   the   emergence   of would  be   meaningless  unless   customers  select  such 

most  external   factors  were  given,   so  it  was   almost innovative  re-structuring activities  in  the  second stage 

change the supply chain  environment given. In the past, competitiveness  of   supply   chains  improved   through 

developments.   Then  it   begins   to  initiate   efforts   to best   fits   their   needs.   In    this   case,   however,   the 
internal   factors  -   in   order  to   create  new   stage   of and require the type of a company or a supply chain that 

the  structure  of  supply  chains  -  external  factors,  not embedded in the traditional industries and supply  chains 

of supply  chain. Thus,  it becomes  inevitable to  change In the new era, consumers  start to ignore the boundaries 

the first  stageôs ideal status  within the current  structure the advance  and establishment  of an  era of consumers. 

of continuous  improvement almost  reaches the peak  of stage  of  convergence and  chaos,  however,  accelerates 

exercised. In other words, it becomes clear that this kind development  of  e-Business   technologies  in  the   third 

gain  more  desirable  impact  although  new  efforts  are businesses or within the same industry. Further 

continuous  improvement,  it  becomes  very difficult  to companies or supply chains performing similar 
changes  have   been  made  through   the  first  stage   of competition in the second  stage means a success among 

efficiency.   Unfortunately,  however,   once   substantial within   similar   industries.   As   a    result,   winning   a 

the level  of improvement  in terms of  effectiveness and within  supply chains  performing  similar businesses  or 

development of overall  operations of supply  chains and prevalent in the second stage, competition is still limited 

of development, it is possible to predict the Although  innovative   re-structuring   change  has   been 

is not costly as before. Because of the  continuous nature 

because the  cost of managing  supply chain information characterizes the second development stage. 

chain operations.  Such development has  been available re-designing   and   re-organizing   new    supply   chains 

and  decreasing   non-value  added  activities   in  supply e-Business  features   in   the  Internet   environment  for 
enhancing  efficiency   and  effectiveness  of   operations previous   formats.   In    summary,   full   utilization   of 

As is shown in the above table, the first stage focuses on innovative   manner   through   the   destruction   of   the 

Predictability 

Change pattern High Medium Low 

measures of supply chain operation chain design satisfaction 

Performance Effectiveness and efficiency Optimal structure of supply Maximum customer 

and effect of information and richness of information consumers 

relationship between cost relationship between reach ownership from producers to 
Change drivers Destruction of trade-off Destruction of trade-off Transition of Information 

chain supply chain 

Features Serial supply chain Parallel and network supply Integrated and converged 

improvement change convergence 

Characteristics Continuous and gradual Structural and discontinuous Chaotic and unpredictable 

Stage 

Development 1 stage 2 stage 3 stage st nd rd 

[Table 1 : The features and characteristics of the stages in supply chain] 
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E-Booking Control Problem in Sea Cargo Logistics 

more complicated bookings that require  special expertise. 

Customer  Service  staff   can  also  help  customers  with 

efficient,   flexible   and   fast   way  of   doing   business. paper in Section 4. 

the competitive advantage  of the Internet and provide  an Empirical results are given in Section 3. We conclude the 

objective of e-booking service is to help  customers enjoy formulation  and  algorithm  are  described  in  Section 2. 

containers  should  be  delivered  to  the  destination. The the   paper    is   organized    as   follows.    The   problem 

may   be   loaded   at   the  origin,   and   the   latest   time numerical experiments  are  proposed at  last. The  rest of 

information  must  include   the  earliest  time   containers capacity.   Efficient    algorithms   for   the    models   and 

destination   locations.    Minimally,   the   time    window profit in multi-period  and constraints of limited  shipping 
needed,  and  service   time  windows  at  the   origin  and integer  programming  model   which  accounts  for   total 

customers can specify the  number and type of containers problem  is   formulated  as  two-stage  stochastic   mixed 

e-bookings may  be made up to  30 days in  advance. The stochastic marked point  process. The capacity  allocation 

information  required for  customs  clearance. In  general, programming  in which  some  parameters obtained  from 

such as cargo collection, delivery requests, and management problem is formulated as nonlinear 

and to channel other shipment requirements to  the carrier, and   capacity    allocation.   The   pricing    and   revenue 

enables  the  customer  to  electronically book  shipments in the container shipping industry, which includes pricing 

cargo e-commerce strategy, web-based e-booking  system In this paper, we  consider the e-booking control problem 

processes easier and more  cost efficient. As a part  of sea 

shipping industry, which aims to make business may be willing to pay a premium for faster service. 

service supports e-business strategy for container ñreasonablenessò  in  transit  times, and  some  customers 
widely   adopted   information   technologies.   E-booking most  shipments.   However,  there  must   be  a   level  of 

more important when the container shipping  industry has carrier's interest  to minimize the  transportation costs  for 

and reduced  container shipping  costs and it  has become providers directly  out of  this fee.  Therefore, it  is in  the 

Effective booking control  is a key  to improved revenues transportation,   and    pays   the    transportation   service 

the   carrier   charges  the   customer   a   fixed   price  for 

performance (see [3], [5]). quote.  With the  exception  of  certain  ancillary charges, 

their  own   with  respect  to   operational  efficiency   and website, and then subsequently  make bookings under the 

compel  carriers seek  out  every  opportunity to  improve for   a   given   origin-destination   service   in   e-booking 

low  rates of  return  that characterize  container  shipping To obtain  service, customers  first check  the price  quote 

carriers involved. The high cost of capital  equipment and 

shipping  rates, nor  has it  increased  profitability for  the service route planning in container shipping industry. 

this consolidation has not resulted  in upward pressure on cargo  booking is  an important  part  of operational  level 
utilization  and  more  service   flexibility.  Unfortunately, move  to a  more  efficient and  effective  way of  making 

alliances   with  the   objectives   of   improving  capacity and efficiency for both carriers  and their customers. This 

operations.  Carriers have  to  band together  in  operating new  e-business strategy  will  improve  customer service 

to   increase   their  revenue   have   led   to   joint  carrier booking process  can be  done by pressing  one button.  A 

environment, low  freight rates, and  the need for  carriers provide.  This  means that  the  monthly  freight  schedule 

of the container shipping industry. A brutally competitive transparent  and  improves  the  accountability of  service 

Alliances and  partnerships  are prevailing  characteristics duplicate data entry. It  makes the shipment process more 

consignees-benefit from minimizing or eliminating 
1. INTRODUCTION  The  whole  industry-shippers,   forwarders,  carriers  and 

Keywords: e-booking control, container shipping industry, mathematical programming 

algorithm. 

under the  uncertainty of  shipping capacity.  Finally, we  give numerical experiments  demonstrate the  efficiency of  the 

algorithm. The  solution to  the model  is found  by maximizing the  expected profit  over the  possible control  decisions 

e-booking  control  problem,  we  present  a  two-stage  stochastic  mixed integer  programming  model  and  a  heuristic 

tracks customer  behavior as well as  the arrival process  to maximize profit. For  the multi-period capacity  allocation of 

behavior and characteristics are highly varying and not known in advance, we develop  a stochastic pricing model which 

pricing  model, customers  may  refuse bookings  based  on their  willingness  to pay  the  quoted  price. Since  customer 

In this  paper, we  consider the  e-booking control  problem which  includes optimal  pricing and  capacity allocation.  In 
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p* =max(p  p ,   ) programming (M1) is . Ĕ 
Therefore, the optimal solution of non-linear 

ab  t ɚ 
p = ɗ [1 ī ] (10) 1/ ŭ c a (     1) ī 

(0, ɗ) and it takes zero at point: 
i = 1 2 is decreasing in ɖ p (   ) On the other hand, the function i i 0 Ò T Ò t ɝ= 1 × Z  t ( ) = Y 1 p 1 (3) 

(      1) ŭ + Ð 
1/ ŭ 

p = Ĕ (9) ŭand  ɗ=10. The total profit in time t  is: ɗ 
shows the function g(p)  for different values of parameter 

concave in (0, +Ð) and it takes maximum at point: 
customers  to   book  under  the  quoted   price.  Figure  2 

1 
is ɖ p (   ) then   we   easily  verify   that   the   function ŭ The lower the value of parameter , the more willing are 

a ī 1 ɗ a ī 1 ɗ ŭ ,  we can  make  the willingness  as  elastic  as desired. 1 2 
ɖ (   ) p = [1   (    )  ] ī ɖ (   ) p = [1   (    )  ] ī , , ŭ ŭ ŭ ɗ where and are  constants.  By  varying  the  parameter ab  tp ɚ p ab  t ɚ p 

ɗ Proof. Let 
g   p   = ī (   )   1    (   ) p Òɗ , for (2) ŭ p 

(      1) ŭ + ab  t ɚ differentiable function of p. The probability is chosen as 1/ ŭ 
p = p = ɗ [1 ī ] Ĕ , and . 1/ ŭ accepts   the    quoted   price   p    is   a    decreasing   and ɗ c a (     1) ī 

process  and  the  probability  that  an   arriving  customer where 
random  variableɝis    independent   of  booking   arrival p* =max(p   p ,   ) (8) Ĕ 
quoted  price;   ɝ=0,   otherwise.  We   assume  that   the programming (M1) is 
variable,  i.e.,  ɝ=1 if  the  arrival customer  accepts  the Theorem  2.1.  The   optimal  solution  of   the  nonlinear 
accept or  reject the  price. Let  ɝ be the  binary random 

When  the  quoted  price  is  p, an  arrival  customer  may nonlinear programming. 

In the  following theorem,  we give the  optimal of  above 

Figure 1. Pareto probability density function i = 1 a ī 1 ɗ i i 0 Ò T Ò t ɝ= 1 × E Y 1 1 = [1   (    )  ] ī (7) ŭ ab  t ɚ p Ð 

Similarly, 

a ī 1 ɗ 
= [1   (    )  ] ī (6) ŭ ab  tp ɚ p 

1 EZ  t   =EY   ẗɚtp ẗP  ɝ = ( ) {  1} 

marked point process, see [2]): 

process  and  the  expectation  of   Z(t)  is  (for  details  of 
t 0  Ó Obviously, stochastic  process  {Z(t)}  is a  marked point 

i = 1 
i T t ɝ= 1 E Y C (5) 

function for different values of shape a and scale b=40. 
subject to Figure   1    illustrates   the   Pareto    probability   density 

i 0 Ò Ò × 1 1 Ò 
Ð 

i = 1 x i a + 1 i 0 Ò T Ò t ɝ= 1 × Maximize EZ  t ( ) = E Y 1 p 1 f   x (  ) = (4) 
Ð a 

parameter a >1 and scale parameter b >0 is defined as 

The   Pareto   probability  density   function   with   shape 

x Ó b , for (1) 
ab 

programming (M1): 

cargo  type   and  single   period  as  following   nonlinear 

pricing  and   revenue  management  problem   for  single volume of a booking follows Pareto distribution  (see [1]). 
Let total  available capacity is  C. Then we  formulate the 

Figure 2. Probability of acceptance under quoted price  p 

2 3 

customers.  It  is   reasonable  to  assume  that   the  fright 

large   income   stems  from   a   very   small  number   of 

with Pareto distribution. The Pareto principle states that a 
1 jump magnitudes  Y ,  Y ,  Y , éare i.i.d. random variables 

2 3 T ,  T , é form a Poisson process with rate  ɚ>0, and the 

t 0 1 Ó compound Poisson  process   {X(t)} . Its  jump  times  T , 

Cargo  bookings   arrive  at  the   system  according  to   a 

Consider an e-booking system for an ocean liner operator. 

2.1. Pricing and Revenue Management 

2. PROBLEN FORMULATION  
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d = t 

tkd t × x Ò1     ᶅ  ɴt T , k  ɴK , (18) 
~ ~ . s under scenario d period k Ű 

subject to d 4 q : shortage  cost  per unit  short of  weight capacity  in s s = 1 d = 1 i = 1 

. s under scenario d period di di × ×× ī p q  y (17) s s s 
d 3 S T 4 

q : overage cost per  unit overage of weight capacity in 
s t k ɴ  K t = 1 d = t 

~ k . s under scenario d period tk Ű tkd tkd ××× Maximize z = v    r    x 
k d 2 T Ű q : shortage  cost per  unit short  of volume  capacity in 

s (M3): 
. s under scenario d period following large-scale  mixed integer programming model 

d 1 number  of  realizations,  (M2)  can   be  rewritten  as  the q : overage cost per unit overage of volume capacity in 
s 

distributed,   and  their   joint   distribution   has   a  finite . s under scenario 
Because  all   random  variables  in   (M2)  are  discretely t W t :  maximum allowable  weight  capacity in  period 

s 

. s scenario di y d ɴ T , where all are non-negative for i=1,2,3,4. 
~ t V under t : total  available  volume capacity  in period k s Ű Ó d 

t k ɴ  K t = 1 Random Data ~ k d 3 d 4 d tk Ű tkd ×× y ī y = W ī w x  ᶅ  ɴd T (16) s ~ d 
k Ű for delivery before its due date . 

k k tk Ű Ű Ó d w ready t received  in period k :  weight of  cargo t k ɴ  K t = 1 
~ k d 1 d 2 d tk Ű tkd ×× k y ī y = V ī v x  ᶅ  ɴd T Ű ready for delivery before its due date . (15) s ~ d 

k tk Ű v t received  in  period k :  the  volume   of  cargo subject to 

d = 1 i = 1 requested by shipper in its booking status. 
di di ×× Q   x      Minimize (  ) = q   y (14) k s s Ű .  Each cargo  has its  due  date k :  due date  of cargo 

T 4 

inventory cost. , s where for all 
per  volume  profit  of   cargo minus  its  per  volume k t k tᶅ Tɴ      k ɴ  K , , d ɴ  t t + L  Ű { ,     1,    ,    } For , 

~ ~ , i.e., k interpreted as the per  volume net profit of cargo 
tkd x {ɴ0,1}  , (13) and   delivered   in   period .   It   can   be t period d 

d = t 
tkd r which is received in k : per volume profit  of cargo tkd t × x Ò1     ᶅ  ɴt T , k ɴ  K (12) 

~ ~ Deterministic Parameters k Ű 

subject to 
t k ɴ  K t = 1 d = t s = 1 {1, 2,L, s,L,  S}  S : set of all scenarios . ~ k × ~ tk Ű tkd tkd ××× ī psQ    x (  ) Maiximize z = v    r    x (11) s t t K = {1, 2,    ,   , L k L K , }  . S k T Ű 

~ integer programming model (M2): t K ,   i.e. t :   set  of   all   cargoes  received   in   period formulated   as   following   two-stage  stochastic   mixed ~ 
The multi-period capacity allocation problem can then be {1, 2,L, t,L,  T}  T : set of time periods . 

~ 
Index Sets 

. d period 

d  4 notation: y : amount of shortage of allowable  weight capacity in 
Before formally stating the problem, we introduce some . d period 

d3 y : amount of  overage of allowable weight  capacity in 
p will be denoted by . s scenario s . d period 

realized   as  one   of   S   scenarios.  The   probability   of 
d  2 y : amount of shortage of available  volume capacity in parameters,  we  assume   that  these  parameters   can  be 

maximized.   To    incorporate   the   uncertainty    in   the . d period 
plan,  such   that   the  sum   of  each   expected  profit   is d1 y : amount of  overage of available volume  capacity in overall  objective  is  to  determine  a  capacity  allocation 

k some knowledge  of future  scenarios of  parameters. The , 0, otherwise. Ű before its due date d 
entire  planning  horizon)  have   to  be  made,  with  only and is ready  for delivery in period t received in period 
We assume that the  capacity allocation decisions (for the k tkd tkdj x x =1 :  binary   variable,  i.e., if  cargo is k 
2.2. Capacity Allocation Decision Variables 
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The heuristic algorithm for the mixed integer s = 1 d = 1 

d 1 d 1 d 3 d 3 × × z Ŷ ī z p ( q   y + q   y ) , s s s s s 
as penalty vector and effective gradient introduced in [6]. S T 

near-optimal solution to (M2) by means of concepts  such k Ű Ó d 
t k ɴ  K t = 1 we propose  a heuristic  algorithm EBHA that  provides a ~ k d 3 d tk Ű tkd ×× y Ŷ W ī w x , ᶅ   ɴd    T   s ,  ɴS , long as  the solution is  feasible. Following  his approach, s s ~ ~ d 

being  zero), and  adds  one item  at  a time  iteratively  as 

Problem (MDKP) (see [6]) starts with no items (or all xôs 
k Ű Ó d 

Toyodaôs heuristic  for  the Multi-Dimensional  Knapsack t k ɴ  K t = 1 
~ k d 1 d tk Ű tkd ×× y Ŷ V ī v x , ᶅ   ɴd    T   s ,  ɴS , s s ~ ~ t d k ɴ  K , 

~ 
tkd k 

x {ɴ0,1}  d ɴ  t t + LŰ { ,     1, , }   ᶅ  ɴt T where , , , tkd tkd x Ŷ x z Ŷ z Step 7:  Let , Ĕ , Ĕ ~ 
k Ű Ó d D D tkd t K Ŷ K      { k}  ī x Ŷ1 , . Then, goto Step 2. k ɴ  K t = 1 

~ k tk Ű tkd ×× w x Ò   ᶅ ɴ  1 d T (24) k k k U U tk Ű tk Ű tk Ű tkd d A Ŷ A + ( v , w ) z      z    v Ŷ + r , , ~ d d d d d 

k U U Ű Ó d K Ŷ K + { k}  . Let , k Step 6:  Accept t k ɴ  K t = 1 
~ k tk Ű tkd ×× kd k d C ǋ ǋ v x Ò   ᶅ ɴ  1 d T }  kǋdǋ ɴ K G = max{ G : (   ,   ) (23) . d ~ d 

largest in a period, i.e., 
d = t 

whose effective  gradient is  the k Step 5:  Find that  item tkd t × x Ò1     ᶅ  ɴt T , k ɴ  K (22) 
~ ~ U U k k ɴ  K k  ɴK ǋ ǋ Ű d d 

k k k k tk Ű tk Ű tk Ű tk Ű × × ǋ ǋ subject to v v + w w 
d d d d kd G Ŷ , t k ɴ  K t = 1 d = t U U k  ɴK k  ɴK ǋ ǋ ~ d d k tk Ű tkd tkd ××× k k k Maximize z = v     r   x tk Ű tkd tk Ű tk Ű × × ǋ ǋ (21) v r ( v ) + ( w ) 

d 2 d 2 k T Ű 

C (k,d)  ɴK for we set 
programming as follows (M4): U U tk d ǋ k k K , x =1} {    :   ǋ ɴK = Step 4.2: Otherwise, let , ǋ k k d tk Ű tk Ű d w = w / W .   Then,   we    get   a   binary   integer d k k tk Ű tk Ű 

v + w k k d d d d tk Ű tk Ű d kd C v = v / V W      min{W   :  s =  ɴS }  G Ŷ , , (k,d)  ɴK , for k d s tk Ű tkd ~ 2 v r 
d d d d E      min{E  :  s =  ɴS }  V      min{V  :  s =  ɴS }  Let , , 

s s U ~ ~ A Step 4.1:  If  is a zero vector, then we set 
d 

k k tk Ű tk Ű U Ò ī A }  reasonable answer quickly. ( v , w )    (1,1) . 
d d d 

optimality  that  is  provided by  it  in  favor  of  getting  a C D K   =  k d     k ɴ  K {(  ,   ) : , Step 4:  Let 
In  cases   like  this  we   can  sacrifice  the   guarantee  of 

Otherwise, proceed to the next step. achieve the  optimal solution  or a  near optimal  solution. 
C C robust  and   implicit  enumerative  character   ensures  to K K Step 3:  Check . If is empty, goto Step 7. 

algorithm  is  chosen   for  solve  the  problem   (M3).  Its the set of candidate items. 
and   high  quality   approximation   methods.   A  greedy k k tk Ű tk Ű U C ( v , w )    (1,1) Ò ī A }  K , where is k d d optimality but dedicate  research efforts to  designing fast dj 

C D k optimization   problems  (see   [4])   is  to   not  insist   on K Ŷ { k : k    K   ,   d  ɴ  ɱÒŰ s.t. Step 2:  Let 
A  common  attitude  in  solving  NP-hard   combinatorial quantity vector of accepted items in period . d 

U U A Ŷ(0,  0) A Step  1.4:  Let ,  where is  the  total d d s ɴ S   d ɴ T   i = , ,      1,2, 3,4. 
~ ~ t K    { k : k    K   t =  ɴ ,  ɴT }  . k di 

d ɴ  t t + L  Ű { ,     1, , }  y and all are non-negative for ~ ~ s 
D U K K is the set of items not in and tkd t 

x {ɴ0,1}  tᶅ Tɴ , k ɴ K , where , for 
~ ~ D U 

K   =K   ī K Step  1.3:  Assign   all  items  to ,  where  ᶅ  ɴd T , s ɴ  S for 
~ ~ accepted items. 

k Ű Ó d 
U U t K Ŷű K t = 1 k ɴ  K Step   1.2:  Let ,   where is   the  set   of ~ k d 3 d 4 d tk Ű tkd ×× y ī y = W ī w x , (20) tkd tkd s s s x Ŷ 0 x Ŷ 0 z Ŷ 0 z Ŷ 0 Step 1.1:  Let , ,  . Ĕ Ĕ 

d 

Step 1:  Initialization.  ᶅ  ɴd T , j  ɴ  J , s ɴ  S for 
~ ~ ~ 

k Ű Ó d 
Algorithm EBHA:  t 

t = 1 k ɴ  K 
~ k d 1 d 2 d tk Ű tkd ×× y ī y = V ī v x , (19) s s s 

programming (M3) is presented as follows. d 
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experiments we used randomly generated instances. 

through   the   C++  function   clock().   To   conduct   our 

3.06GHz and 1.0GB of RAM). CPU times were obtained 

Edition   using    a   Server   (Intel(R)    Xeon(TM)   CPU 

and run under Microsoft  Windows Server 2003 Standard 
guaranteeing optimal value. 

optimal solution). The  algorithm has been  coded in C++ 
and fast computation is more important than 

(relaxation)  optimal  solution  (as  the   upper  bound  for 
decisions,  where  a  near optimal  solution  is  acceptable 

EBHA and compare its solution to optimal solution or LP 
very effective for time critical tactical or  operations level 

In  this  section,  we  implement  the  heuristic   algorithm 
results  strongly  suggest  that  the  heuristic  algorithm is 

algorithm using  a wide range  of problem instances.  The 
3.    EMPIRICAL RESULTS  

We  also presented  experimental  results  to evaluate  the 

algorithm which  provide fast  and near optimal  solution. 
d  ɴT j ɴ  J i =1,2,3,4 , , , and goto Step 10. programming  model,  and  presented  effective  heuristic ~ ~ 

problem   as   the   two-stage   stochastic   mixed   integer di y Ŷ 0 z Ŷ 0 s ɴ  S Otherwise, let , , for , 
s ~ other  hand, we  have formulated  the  capacity allocation 

D K =ű Step 14:  If  , the procedure terminates. as well as  the arrival process to  maximize profit. On  the 

stochastic pricing model which  tracks customer behavior tkd x Ŷ 0 Otherwise, . 
highly varying and  not known in  advance, we develop a 

tkd tkd x    Ŷ x z Ŷ z Step 13: if   z < z , then , Ĕ . Ĕ Ĕ operator. Since customer behavior and characteristics  are 

t available  capacity  and  service route  planning  for  liner k ɴ  K t = 1 d = t s = 1 d = 1 i = 1 
~ k tk Ű tkd tkd di di ××× × ×× optimization  technique, its  impact  on  the utilization  of z Ŷ v    r    x ī p q  y s s s 

understanding   sea  fright   marketing  environment   and k T S T 4 Ű 

k Critical to the e-booking control problem is Ű Ó d 
t k ɴ  K t = 1 

~ k d 4 tk Ű tkd d ×× y Ŷ w x ī W otherwise, ; 4. SUMMARY  s s 
d 

k Ű Ó d 
than guaranteeing optimal value. t k ɴ  K t = 1 

~ k d 3 d tk Ű tkd ×× is  acceptable,  and  fast  computation  is  more important y Ŷ W ī w x , s s 
e-booking control problem where a near optimal  solution d 

k real-time  applications   such   as  capacity   allocation  in Ű Ó d 
t k ɴ  K t = 1 

candidate  for  solving  the   problem  in  time  critical  or ~ k d tk Ű tkd ×× W Ó w x if  , then believe  that  heuristic algorithm  would  be  a  very good s 
d 

From   our   preliminary   computation    experiment,   we 
k Ű Ó d 

t k ɴ  K t = 1 
~ k d 2 tk Ű tkd d ×× problems. y Ŷ v x ī V otherwise, ; s s 

shows  the   results   obtained  for   a  set   of  large   scale d 

k small  and  the computation  time  is  very short.  Table  2 Ű Ó d 
t k ɴ  K t = 1 

~ between the optimal solution and the heuristic  solution is k d 1 d tk Ű tkd ×× y Ŷ V ī v x then , s s obtained   results   seem  to   be   encouraging.   The   gap 
d 

using  CPLEX  8.0.  As  can  be  seen  from  table  1,  the k Ű Ó d 
t For comparison, the optimal  solution has been computed k ɴ  K t = 1 

~ k d tk Ű tkd ×× 3 periods,  4  destination ports  and 71  items,  and so  on. V Ó v x d    T   s  ɴ ,  ɴS Step 12:  For , if , s ~ ~ and 150 items  (cargoes); test problem  2 has 3  scenarios, d 

D D tkd problems.  Test problems  1  have 2  scenarios,  2 periods K Ŷ K      { k}  ī x Ŷ1 Step 11:  Let , . 
Table 1 shows  the results obtained for  a set of small  test 

k 
d  ɴ  t t +  L  Ű { ,      1, , }}  . ǋ LP H LP (z    - z  )/z × 100% . 

kd k d D ǋ ǋ G Ŷ max{ G : k  ɴ  K , Step 10:  Let ǋ L In table 1 and table 2, the relative gap is defined as g 
k k tk Ű tk Ű v + w O H O (z   - z  )/ z × 100% d d . kd D G Ŷ k ɴ  K , for . k tk Ű tkd 0.125 v r O 

is defined as g 1, the relative gap 
Step 9: we set O heuristic and  z be the optimum  of the problem. In  table 
i =1,2,3,4 H , and proceed to the next step. optimum  of  LP  relaxation,  z be  the  lower  bound  by 

LP di relative gap and average computation time. Let  z be the y Ŷ 0 j  ɴ  J z Ŷ 0 s ɴ  S d  ɴT let , ,  for , , , s ~ ~ ~ solutions for  all 10  instances, and  tabulated the  average 
D K =ű Step 8:  If , the procedure terminates. Otherwise, heuristic  solutions and  optimal solutions  or LP  optimal 

t k solutions  can  be  obtained  by   CPLEX  8.0.  We  tested t Tɴ     k ɴ  K , , d ɴ  t t +  L  Ű { ,     1, , }  for . 
~ ~ random   small    scale   instances,    for   which    optimal 

tkd tkd x    Ŷ x z Ŷ z Ĕ , Ĕ , For  each set  of  parameters  T and  K,  we  generated 10 

The Fourth International Conference on Electronic Business (ICEB2004) / Beijing 91 



 

92 
 

Verlag, 1981. 

[2] Bremaud,  P.,  Point Processes  and Queues,  Springer 1975. 
1983. problemsò, Management  Science, Vol. 21, pp1417-1427, 

Maryland:  International Cooperative  Publishing  House, approximate solution to zero-one programming 

[1]   Arnold,  B.C.,   Pareto  Distributions,   Burtonsville, [6]  Toyoda,  Y.,  ñA  simplified  algorithm  for  obtaining 

Research Society, Vol. 46, No. 6, 687-697, 1995. 

REFERENCES logistics  and   allocationò,  Journal   of  the  Operational 

[5]  Lai,  K.K.,  K.  Lam,  W.  K.  Chan,  ñShip  container 

Technology and Research (A*STAR) of Singapore. Completeness, freeman, 1979. 

Programme  (SRP)  sponsored  by   Agency  for  Science, Intractability: A Guide to the Theory of NP- 

University Singapore, and the Strategic Research [4] Garey, M.R., D.S. Johnson, Computers and 

Research Fund and the Centre for E-Business of National Vol.32, No.2, pp142-162, 1998. 

This  research   is  supported  in   part  by  the   Academic empty   container   allocation   problemò,   Thansp.    Sci., 

network  model  and  solution  methods  for the  dynamic 
ACKNOWLEDGEMENT  [3]  Cheung, R.K.,  C.-Y.  Chen, ñA  two-stage  stochastic 

Table 2. Results for large scale problems 

4  8  764  6240  828  10  1.12  2.33  2084.95  

3  4  886  3592  910  10  0.86  1.47  674.78  

3  7  464  3332  506  10  1.34  0.77  147.74  

4  6  473  2934  521  10  1.22  0.86  146.02  

5  6  286  1836  346  10  2.34  0.28  45.08  

3  3  586  1794  604  10  0.73  0.48  393.79  

Heuristic LP L (%) g 
variables constraints tested 

S  T  K  relative gap Number of Number of Instances time (sec) 
Average Average CPU 

Table 1. Results for small test problems 

3 7 63 525 105 10 1.26 2.22 

3 5 91 515 121 10 1.11 1.76 

4 8 43 472 107 10 1.34 2.41 

3 4 101 452 125 10 0.78 1.93 

2 3 121 387 133 10 0.21 0.46 

2 2 126 268 134 10 0.13 0.22 

L O g g 
variables constraints tested 

S  T  K  
Number of Number of Instances 

Average relative gap (%) 
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E-Logistics Comparative Positioning Model: A Multi-National 

Enterprise Airline Study  

one  ócustomerizationô  [9].  These  leading  MNEôs have moves  the  MNE and  its  5PL  to  a  new internationally 

has yielded  new methods of  customization and óone-on- demand  chain   delivering  a  value   chain  solution  that 

[8]. Their  intense, demand  chain driven  customer focus the   supply   chain   responds   to   the   customer  driven 

globally competitive,  strategic solution-set of  operations logistics model -  termed the 5PL FADS model  [6]. Here 

provider(s)  and  supply  chain(s)  into  a  synergistic  and conceptualized   as   a    fully   activated   demand-supply 

structures[2].   They   are   aligning   their   key   logistics The  5PL   level  of  outsourcing   and  service   has  been 
óinnovative researchô functions and supply chain 

their   ófront-endô,   downstream,    customer-centric   and relationship. 

supply chain. Leading  MNEôs are steadily strengthening to   target   and  enhance   its   valuable,   loyal   customer 

modern   MNE  should   strategically  utilize   its  service 2. The  5PL solution  typifies the MNEôs  strategic vision 

To be economically  productive in the  logistics arena the customer relationship  model [13] as  displayed in Figure 

Figure 1.  The 5PL  model may  also be  aligned with  the 

environment. leading MNEôs. This progression pyramid is displayed in 

delivering  new  competitive realities within the  business a  5PL   progression  pyramid   [12]  is   developing  with 

US$20.9B   by   2008    (up   from   US$6.7B    in   2003, solution. As the required new metrics  are unfolding [11], 

outsourcing   policies    will   deliver    total   savings    of customer  driven  demand  chain  into  the  peak  logistics 

2004 report predicts  that total savings of  global logistics Recent  logistics   developments  have   incorporated   the 

Information Technology  Association of  America March 
of   twice  as   many   jobs   as   those  displaced[7].   The efficient supply chain solutions. 

US the outsourcing of IT jobs has resulted in the creation with the 4PL offering  the most complex, integrated, cost 

are closely aligned  to the business  supply side[6]. In the business functions under  the logistics providerôs control, 

alliances and many other core business  processes[5], and based upon the degree  of complexity, and the number  of 

have   influenced  customer   selection,   product   design, organizations.  The   logistics  classification  grouping  is 

supply  chain  (businessranks.com).   Logistics  strategies like  the  full  transport  and  storage  system   for  several 

transportation,  and   delivery  of   goods  throughout  the like the full  transport and storage system; or  a 4PL [1] ï 

[4]. Logistics is the management of acquisition, storage, a 2PL  ï like  the warehousing  function; or  a 3PL,  [8] ï 

past  fifty years  in  both scope  and  strategic importance party logistics provider (1PL) ) such as the mail room;  or 

The role  of logistics in  business has  developed over the The logistics  provider has  been classified as  either a  1 st 
coordination and functions to logistics providers [2],[10]. 

1. INTRODUCTION  outsourced more and more of their non-strategic business 

Key Words: logistics, airline industry, service industry, value, logistics provider, competitive advantage, strategy 

provider ï MNE integration level may be enhanced. 

This paper develops  a technique to ascertain  the positioning of MNE  and logistics provider(s), and  where the logistics 

increasingly becoming a service orientated, highly ófront-endô (or customer focused) operation. 

maintained.  The   MNE,  whilst  maintaining   its  final   assembly,  branding,  research,   and  innovation   functions,  is 

partnership,  whereby  pathways  towards  ósustainableô  competitive  advantage  [3]  may   be  developed,  and  possibly 

array of  óadded-value skillsô  and its  block of  partnered MNEs,  yields a  unique, innovative,  flexible and  highly agile 

chain level of both  outsourcing and service. The complete integration of  the value chain logistics provider with  its vast 

At its  peak, the MNE-logistics  provider model activates  the entire  service value chain.  Here the 5PL  delivers a value 

of demand side coordination service [2]. 

A 4 party logistics provider  (4PL) offers the complete  supply side coordination solutions  for the MNE, plus  a degree 
th 

acquiring these new sources of business. These logistics providers are classified as 1 to 4 party logistics providers [1]. 
st th 

trend  has been  to  outsource more  and  more of  their  non-strategic business  functions,  with their  logistics  providers 

communication channels of  the internet to strategically move  their global activities to  more competitive positions. The 

within and enhanced  competitive advantage framework. Today,  many multinational enterprises (MNEs) use  the global 

and  innovation; logistics  providers  can increase  the  MNEôs operating  efficiency  and enhance  its  capital utilization, 

By capturing  the hidden value  in the multi-national  enterpriseôs (MNEôs) supply-chain  in areas such  as quality, value 
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savings  and  expertise.   For  example,  thirty  years   ago outsourced  MNE business  units or  functions.  A simple 

deliver   a   wide  raft   of   efficiencies,   flexibility,   cost MNEôs  and   develop  improved   solutions  to   non-core 

The  logistics  outsourcing  solution  has  been  shown  to displayed  in Figure  3.  Logistics providers  partner  with 

levers.  These  are  presented  in  Table  1. The  model  is 

5PL Model, adapted from Kuehne & Nagel  [16] &  Hamilton,  incorporates  four  clusters  of  outsourcing 
Figure  2: The  Customer  Relationship Hierarchy  Model The Four Cluster  Logistics Model developed by  Gunesh 

2. THE FOUR CLUSTERS LOGISTICS MODEL  
e 

s Service Quality T n 
Meet Customer Requirements a M  o Ease of Doing Business c 

p [6] have been developed. t a i  
c s i  Responsiveness - n a e 

l  t  R I  e s positioning tools  like the Four  Clusters Logistics Model n s e Communication Requirements u a v e i n Proactive s Exceed Customer s area). To measure their relative or comparative c 
s 

IT Capabilities  e a 
P 

edge MNEôs  into the  4 PL  arena (and  towards the  5PL Customer Needs 
Delivering Needs S e 

Anticipate & Meet t s r  
partnerships,  and  outsourcing  have  moved  the  leading a n 

t 
e o 

g Needs p i  
c intelligent database interrogation software, alliance s G Customer I  e Delivering Added Value Needs n 

r  t R o Exceed e 
r  w Recent  developments   in  networked   internet  linkages, c a i Loyalty c t  

h t m i  
o Win  a n Value ï Customized Offerings n 

y 

D 
position. 

thus   move   to   a   more   competitive   and   sustainable 

Morgan & Stanley[15] which  the  MNE  should  provide  additional  focus,  and 

Figure 1: The Morgan Stanley  5PL Model, adapted from set is  currently positioned.  It then  suggests the  areas in 

supply chain  partners to  determine  where their  solution 

MNE,  its   key  logistics   providers,   and  other   service 

key levers,  into a relevant  set of measures.  It allows the Logistics Function 
solution. It demonstrates how the MNE  may tease out its 1PL Self-Sufficient 

to the  apex of the logistics  outsourcing model -  the 5PL 
2PL Capacity Provider 

positioning; and to use  this knowledge to move to closer 
Logistic Service explores   ways  for   a  MNE   to   recognize  its   current 
3PL Outsourced industry was  US$910  B (logistics  institute). This  paper 

20%  per  year.  In  2003  the  value  of  the  US  logistics Logistic Service 

4PL Integrated growth in  logistics in  the US  will be  between 15%  and 

Over the  next five  years, it  is predicted  that the  rate of Management 

5PL Supply Chain 

saving $70M annually[16]. 

growth. 14.3% of  revenue). For  a $1B  company  this equates  to 

outsourcing  is but  one  of  these  avenues for  efficiency revenue  (the  medium logistics  cost  for  the  industry  is 

today   ï   many   avenues  are   explored,   and   logistics as  óbest-in-classô logistics  providers  equate  to 7.3%  of 

the  dynamic nature  of  executive  strategic  management industry the  total logistics costs  for companies  regarded 

move large billions  of US dollars  offshore. This typifies rewards.  For  example,  in   the  US  telecommunications 
unusual strategy for Buffett) against the US  dollar and to Successful logistics outsourcing can deliver great 

one  of  Buffettôs  recent   strategies  was  to  gamble  (an 

management strategies  are equally successful.  However, bargaining powers to deliver such systems[19]. 

solutions ï and his business improvement and larger businesses with sufficient resources and 

Warren  Buffett[14],  offers  more  cautious  longer  term stream[18].  These lean  logistics  systems  work best  for 

finished  inventories at  lowest  cost[17] delivers  a  value 

Yahoo are moving down this path with great success. positioning   of  raw   materials,  work   in   progress  and 

shareholders.   Companies   like   Dell,   eBay,   Amazon, systems to control movement and geographical 

positions,  and  who  must  deliver  rapid  results   for  the solutions. Here the  superior ability to design  and deliver 

management  personnel,  who  have   short  term  tenured The   higher  level   PL   systems   deliver  lean   logistics 

solutions is often driven by the short term focus of senior 
sophisticated,  highly-coordinated   logistics  outsourcing logistics outsourcing is a means to create efficiencies. 

to  total logistics  integration.  The  move to  increasingly customerized one-on-one information imperative 

The 5PL model  remains the next  step in the  progression partners.   Hence   for    companies   that   encounter   the 

a  4PL)   has  delivered   great  savings   to  its   corporate 

its individually targeted marketing solutions. 215 countries (and  often within 48 hours). FedEx  (today 

super-efficiencies, its internal  business processes, and/or chain solutions  in a wide  variety of  global customers in 

ócustomerizedô assembly; its innovations, its research; its transportation,  information,  documentation  and   supply 

on its core business ï its final óone-on-oneô relentless,  and  remarkable  delivering  the  right  mix  of 

operational efficiency [3]. The MNE is then able to focus company.  Today  it  is  a  US$25B  reliable,  responsive, 

competitive  position delivering  both low  cost  and high FedEx   (www.fedex.com)   was    just   another   start-up 
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(5PL). capability the MNE possesses. It is  generally cheaper for 
other market  players  - be  they low  (1PL) or  high level levers  gives  a   measure  as  to  the   degree  of  logistics 
from  the  perspective  of  their   logistics  outsourcing  to position. Measuring  the MNEôs  ability to  activate these 
understanding of the  online travel business requirements logistics   provider  may   generate  a   more   competitive 
addition  a  clutch  of   interviews  helped  to  provide  an levers displayed in  Table 3 constitute ways  in which the 
travel seeking (or participating)  customer perspective. In the  logistics  provider  engages an  array  of  levers.  The 
was  collected  from   the  travel  industry  and   from  the In delivering  the various  levels of logistics  outsourcing, 
websites  and  their  service  offerings.  This  survey  data 

consumer perceptions concerning travel industry Gunesh & Hamilton[6] 
of  interviews   were  conducted.     The  survey  assessed Figure  3: 5PL  solutions  provider  model,  adapted from 
To complement  the content  analysis, a survey  and a  set 

1970ôs ï 1980ôs Operations 
Client  

1 & 2PLP Insourcing Internal Logistics 
chain logistics?ô 

of the  MNE?ô and  Should the MNE  outsource its  value 

of logistics?ô óWhat is  the relative benchmarked position 1980ôs ï 1990ôs 
Client  3PL Providers 

3PLP Outsourcing 
change website features  to better enable its  desired level 

show  the  MNE  where it  may  strategically  arrange,  or 
Engineering & Research 1990ôs ï 2000ôs 

Clients way to compare  websites?ô óDoes the four cluster  model IT, IS, Communications 4PLP SC Integrator 

model levers  be measured?ô  óDo  these levers  provide a 
Provider 

& Other Loose Alliances Questions were  addressed such as:  óCan the four  cluster New Competitive Positioning Solutions 
3PL Providers  

5PL outsourcing tool for the international airlines industry. 
It develops  and tests  the website interface  as a  logistics & Intelligence Management & Finance 

New Knowledge, Skills  Business Process 
This research uses the Four Clusters Outsourcing Levers. 

Flexible, Agile, óCustomerizedô Positioning  
3.1 Overview New Knowledge, Skills & Intelligence 5PL 2004 ++ 

Diverse Operational Capacity & Autonomy 

Fully Activated Demand-Supply Value Chains 
solutions. 

IT   (and   related  technologies)   future,   flexible,   agile 
from Gunesh & Hamilton[6]. interconnected,  and that  with extensive  use  of efficient 
Table  1:  Four  Clusters  Logistics   Outsourcing  Levers, operational logistics  must become highly automated  and 

Growth  lowest  cost  solution  is  a  non-viable  one.  He  believes Chain   
Flexibility  Å Economic  Flexible Demand  flexibilities  and labour  structures  are outdated,  and  the Å Mobility  /  Stability  Å Responsive  

rules are  outdates and  often bilateral  in nature,  the cost Diplomacy  Å Political  Management  
Å Politeness  /  industry must simplify the business [20]. He suggests the air & Rail)  ationô  and  
Creativity  Å (Road,  sea,  Association  (IATA),   Giovanni  Bisignani  believes  the óCustomeriz-  
Å Motivation  /  Å IT Knowledge  Policies  Å On-line  The Director  General of  the International  Air Transport 
Self-Awareness  Knowledge  Å Transport  Intelligence   
Assurance  /  Å SCM  Transparency  Business  

3. RESEARCH FOCUS Å Self- Know-how  and  Activated  
Å Integrity  Knowledge  /  Governance  Interface  and  
Å Empathy  Å Logistics  Å Corporate  Database,  Web  Info are approaching this level of value chain delivery. 
Orientation  Ability  legislation  Å Responsive  

leading  edge  companies  like  Dell,  IBM  and  Farmerôs Å Team  Å Technical  and  Antitrust  Technologies  
from  the   customer  to  the   base  level  supplier.   Some Skills  Assets  Å Competition  Management  

Å Leadership  Å Logistics  Policies  Knowledge  competition, as  it offers  complete value  chain solutions 
Solving Skills  Infrastructure  Copyrighting  Interface  and  skills   provides   a   greatly   reduced   scope   for   direct 
Å Problem- Å IT- Property  and  ÅDatabase,   Web  

ways  to  increase  overall  profitability.   Such  a  mix  of l Skills  Å Intellectual  Technologies  Technologies  
demand  driven  value chains  and  the  like may  provide Å Organizationa ation  regulation  Organizational  

Å Organiz-  on Skills  Services  client side connectivity, customer responsiveness, Å Integrated  
Å Communicati Å Financial  Technologies  Technologies  value-adds,  additional  added  value   supplier  networks, 

Å DSS  Competency  Laws  Communication  
value  creation methods,  lean  supply networks,  targeted 

Å Interpersonal  Å Company  Technologies  Å Reliable  
This  model  offers   the  conceptualization  of  how  new ation  Competency  Policies  Management  

Å Communic- Å Intercultural  Å Industrial  Relationship  

Technologies  Competency  Legislation  Customer  competitive advantage. 
Å Information  Å Social  Å Government  Å Agile  opens the value chain pathways for possible ósustainableô 

óstate-of-the-artô   model.  They   propose   that  the   5PL 
Levers Levers al levers ation levers these four clusters of  outsourcing skills into their current 
Technical Soft-Skill  Institution  Characteriz- Gunesh & Hamiltonôs 5PL  Logistics Model incorporates 
Cluster 1: Cluster 2: Cluster 3: Cluster 4: competitive solutions to the 5PL-MNE partnership. 

deliver   responsive,  value-adding,   agile,   personalized, 

canteen, the mail room, cleaning and the like. utilizes  all  levers,   combining  and  activating   them  to 

1PL   solution  may   involve   outsourcing   of  the   staff the  MNE  to  outsource  its  logistics   functions.  A  5PL 
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superior provider  performance[15]. Similar comparisons 
The four clusters, displayed  in Table 1, each encapsulate incorporating functions  like customer seat mapping,  and 
3.4 The Four Cluster Outsourcing Levers viewed via tailor-made product capabilities, 

policy  and communication  skills.  Mobility/flexibility is 
benchmarked. exemplified  by  the  returns  / negotiation  /  cancellation 
logistics providers) were evaluated and also organization  reasons[28].  Interpersonal   competency  is 
determined.   Major   travel    agencies   (airline   website incorporates   ótreatment    of   company    infoô[27]   and 
position   of   the   MNE   against   its    competitors   was is   portrayed   on    the   website   by   óabout   usô.    This 
website.   Their   results   were   averaged.   The   relative Within the second soft skills cluster, ósocial competencyô 
thirty  different,   IT-skilled,   data-collectors  rated   each 

into  future  MNE  strategies.  Using   the  above  criteria, adapted from Gunesh & Hamilton, 2003[6] 
solutions  could  be  assessed  and  possibly  incorporated Table 2: Lever Drivers for Cluster 2 ï Soft Skills Levers, 
competitive  advantage  adjustments  and/or  added-value Mobility / Flexibility  Tailormade product 

Interpretation of  the data  offered a mechanism  whereby Language, Multi-cultural language Politeness / Diplomacy 

Customer service Motivation / Creativity research was conducted during May, 2004. 
ISO, International stds/awards  Self-Assurance / Self-Awareness variance.  Microsoft  Excel  was   used  for  coding.  This 
Guarantee, Delivery time guarantee Integrity 

three times  in  order to  minimise or  eliminate judgment Treat customer as 1st person, Auto response Empathy 
is that  it maintained  objectivity. Each  site was  assessed # Employees presented Team Orientation 

Management experience, CIO/Bios outside the standard. The  major advantage of this coding Leadership Skills 

Calculators/totals/order processing, Customerization Problem-Solving Skills Thus one  (ó1ô)  indicated within  standard and  zero (ó0ô) 
ISO, Economic value Organizational Skills 

page load speed  was coded based  on industry standards. 
Email/SMS, Phone, Fax, Contact us Communication Skills 

as ó1ô, otherwise  they were scored as ó0ô.  . For example, Returns policy/cancellation Interpersonal Competency 

accepted range or meeting  the requirements were judged Multilingual, Copyright/trademark Intercultural Competency 

About us Social Competency defined.   The  elements   with   performance  within   the 
Levers Drivers  

rules  a range  or a  list  of acceptable  requirements were 

0 indicated absence. To help  limit remaining subjectivity Cluster 2  

feature (driver) identified were  present, whilst a score of 

against the predetermined model. A  score of 1 meant the 
drivers representing 42 levers. lever feature was  binary coded (present (1) or  absent (0) 
model   was  developed.   This   model  consisted   of   79 and  measurement  criteria[26],[27]  each   MNE  website 
into this study. Hence  a tailored comparative positioning Based on prior  studies[24], standard data-collection  [25] 
and  Whiteleyôs  parameters  were  suitably  incorporated 

drivers  model. All  twenty logistics  outsourcing  factors, 3.3 Data Coding 
were used to cross  reference Gunesh & Hamiltonôs lever 

selected elements from Whiteleyôs  14 parameters model, media research technique based on quantitative means. 
Greaverôs[28]  twenty logistics  outsourcing  factors,  and Berger[23] suggested  this approach  is a  communication 

and the  latent content  level (reading between  the lines). 
logistics comparative positioning model. manifest  content  level (physical  presence  of  the  data), 
systematically  analysed   to   refine,  and   test  this   new group  checked  the coding  of  data  at  two  levels  ï  the 
logistics  companies.   These  thirty  nine  websites   were cluster  levers   was  monitored   and  assessed.   A  focus 
MNE  airlines, and  5  of the  50  high-level global  travel descriptions  and  greater   homogeneity.  The  coding  of 
developed.  Data  collection  used  34  of  the  340 global analysis refined the research delivering fuller 
comparing, rating and benchmarking selected websites is process was used, whereby constant comparative 
multiple   lever,   multiple   feature   model,   capable    of categorize  primary  patterns  in  the  data[22].  A  culling 
four cluster  logistics driver model  may be developed.  A Content analysis  was  used to  identify, code,  refine  and 
component techniques provided the basis from which the 

others[6],[24],[26], [27],. These content analysis 3.2 Content Study 
worldsbestnetwork.com, w3c.org; and 

levers.  This model  incorporated  techniques adopted  by measure the MNEôs logistics potential. 
website design features and  the four clusters outsourcing results. The  developed drivers  were  coded, and  used to 
earlier  research[6],  regarding  virtual  benchmarking   of methods,  yielded greater  reliability, and  richer research 
positioning  model was  developed. It  was  adapted from methodological  approach, combining  different  research 
In   this   research   a   predefined   logistics  comparative Mingers[21]  and   others  also  suggested   that  a  multi- 

approaches added greater homogeneity [16]  to the study. 
4. STUDY METHODOLOGY  customers were incorporated. These additional 

web   based   surveys   of    both   potential   and   current 

company interviews  (marketing and  IT executives); and cluster 2 is displayed in Table 2. 

other   electronic  communications   like   email,   FAQôs; were utilized. A sample of the lever drivers identified  for 

Multiple  data  capture  methods  included:  websites  and cluster  analysis,  and  79  significant measurable  drivers 

model were  identified, refined  and  added to  the model. (drivers).    100  drivers  were  identified across  the  four 

Drivers to  activate the  lever drivers  in the  four clusters several levers, which, in turn consist  of different features 
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part, due to the way tracking tools are utilized, and a lack 
Table 3: Cluster 1 Technical Lever Drivers 

search,  or rapid  customer  related response.  This  is, in- 

airline websites  do not allow  for rapid  change, depth of 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 EasyJet 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Go Fly customer added value offerings. In many  instances MNE 
1 1 1 1 1 1 1 1 1 Lufthansa industry  lie  in  the  areas  of  customer  recognition   and 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ryanair 

Some   weaknesses   within   the   MNE   airline   website 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 US Airways 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 British Airways 

analysis. 1 1 1 1 1 1 1 1 1 1 1 1 1 Northwest Airlines 

highly  than the  MNE airlines  analysed  in this  logistics 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Southwest Airlines 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 American Airlines In  every  case the  MNE  logistics  providers rated  more 
travelcity.com 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

activated more  lever drivers  than did  the MNE  airlines. 
trailfinders.com 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

indicated that  the MNE travel  logistics providers indeed 
zuji.com 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

airline  and   for   each  airline   travel  logistics   provider Korean Airlines 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

The   relative   benchmarking  position   for   each   NME Virgin Blue 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

United Airlines 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Yeti, Cebu Pacific, Australian and NZ airlines. 
Singapore Airlines 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 websites, whilst  a sample  of  weaker websites  included: 
Qantas 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

were  deemed  to  be the  Qantas  and  Singapore  airlines 
Malaysian Airlines 1 1 1 1 1 1 1 1 1 1 1 1 1 

airlines  were sampled.  The  best rating  airline  websites 
JAL 1 1 1 1 1 1 1 1 1 1 1 1 

privately   operated   airline,   and   other   smaller   MNE Garuda 1 1 1 1 1 1 1 1 1 1 1 1 

were   the  top   travel   providers.  Emirates,   a   growing Emirates 1 1 1 1 1 1 1 1 1 1 1 

Cathay Pacific 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 The top 10  world airlines were included in  this study, as 
Australian Airlines 1 1 1 1 1 1 (refer Figures 4 and 5). 
Air NZ 1 1 1 1 1 

ratings  were  displayed  graphically  using  spider  charts 
Air France 1 1 1 1 1 1 1 1 1 1 

standard deviations and ratings were determined. Overall Companies 

Table  4  summarizes  the  four  cluster  analysis.  Means, 

ó0ô to show the feature was not present. 

uses a  ó1ô to indicate  the feature was  represented, and  a 

displayed in Tables 3 and 4, and Figures 4 and 5. Table 3 
tabulated in  excel. A  summary of this  data collection  is 

logistics providers (travel agents) websites, was 

Data  collected   from   34  MNE   airlines  and   5  major 

Levers 
5.2 Data Analysis Cluster 1: Technical 

will incorporate the cluster model lever drivers approach. airlines rated well below these figures. 

logistics  outsourcing  may be  developed.  This  program Singapore  activated  85%  and  86%  respectively.  Most 

approach, so that  a computer benchmarking program  for drivers,  whilst  the  best  airlines  ï  Qantas,  Cathay  and 

This  research   adopts  a   present  (ó1ô)   or  absent  (ó0ô) and 97%  of the  available logistics  related website  lever 

packages, but little attention is focused in this direction. travel  agents. These  operations  activated between  82% 
considerable opportunities to develop value-added performing  MNEôs  were  found to  be  the  large  airline 

transactions is  also  poorly constructed.  This area  offers scale and a  mean rating scale. The  best website logistics 

to   capture   all   options  on   that   day.   The   realm   of a percentage,  totaled and  compared via  a relative rating 

day and  hour of  flying, there is  no option  for óanytimeô The lever driver presence for each cluster is  expressed as 

friendly.  In  numerous  sites the  customer  must  specify 

they  want,  offer  alternatives,  and  make  websites  user result. 

business should be to win customers, deliver  the services competitive strategic  positioning by  another airline may 

attempt to deliver a  customer-centric approach. The core another  MNE may  deliver  a  far better  service.  Thus a 

sites  are poorly  secured,  poorly coded,  and  make little However,  neglecting  other  website  dimensions   means 

phone  calls offer  better  direct  contact  solutions. Many ticketing  may  be  the   primary  purpose  of  some  sites. 

some  even  refuse   to  allow  email  contact,   suggesting objectives of  the MNE.  For example, a  focus on  airline 
relationship tool.  Indeed many  rarely update  their  sites, be  argued  that  these   features  do  not  fit  the  strategic 

little  attention to  utilizing  their websites  as  a customer incorporate  added-value solutions,  and  the like.  It  may 

This  exploratory  research  suggests   many  airlines  pay programmed, do not  allow ready communication, do not 

security  at  least   in  parts  of  their   sites,  are  not  well 

5.1 General websites. Some  sites are  rarely updates,  lack high  level 

Table  3 indicates  a range  of  approaches towards  MNE 
5. DISCUSSION 

related websites. 

was added in an effort to further enhance the model. interpretation  structures  used  throughout  these  airline- 

were  developed for  each  driver. Similarly,  survey  data of   intelligent   knowledge   management,   and   suitable 
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increasing. A new problem is emerging ï the super MNE and  little focus  on  a  transition of  relative  outsourcing. 
and   scope  of   MNE   airline   travel   agents   has  been indication of a logistics strategy in  most airline websites, 
numbers  grow. However,  in  the  background,  the scale level lever drivers  are not developed first. There  is scant 
alliance partners. They  have seen their overall passenger in a  logistically strategic  manner. For  example, the  low 
code share and to strategically  move passengers between This study shows  that airlines do not  plan their websites 
Today,  the major  airline alliances  deliver  new ways  to travel agents  to deliver  well planned  logistics solutions. 
international tourists who intend to travel internationally. website  logistics  performance   of  various  airlines  and 
those  domestically-based customers,  and  home country Figure  4   offers  a  visual   presentation  of   the  relative 
save  costs and  to  source more  customers  - particularly 

Consequently the airlines  have, in the past, used  them to Figure 4: 4 Clusters Logistics Comparison Spiderweb 
packages, incentives, fast efficient  services, and the like. 

flight  discounts,   price  and  travel   comparisons,  travel 
Cluster1 Cluster2 Cluster3 Cluster4 compete. They do this  by offering added-value products, 

proposition, and do so in a cost effective  way, in order to zuji.com KoreanAirl ines 
trailfinders.com VirginBlue 

agent   providers   must   enhance    the   customer   value travelcity.com UnitedAirlines 

justification  for  outsourcing!   The  MNE  airline  travel 
AmericanAirlines SingaporeAirlines 

airlines.   This  may   be   seen   as  expected,   and   as   a 

better solutions via  their websites than  do the individual Southwest Airlines Qantas 

apparent  that MNE  airline  travel  agent providers  offer 
Northwest Airlines MalaysianAirlines and  were  are  they  focusing.  From  this  research,  it  is 

If so they should reinvestigate what their core business is, 0.0 
BritishAirways JAL 

their web sites. Do they use their site to sell airline seats? 
20.0 

airlines need to consider  what they hope to achieve from 
USAirways Garuda 

40.0 Considering   the   growing  global   role   of   e-business, 
Ryanair Emirates 

60.0 
6. STRATEGIC INTERPRETATION  

Lufthansa CathayPacific 
80.0 

Go Fly AustralianAirlines 

Singapore airlines operating in the 4PL area. 100.0 EasyJet Air NZ  

Air France 
lower  and  in the  3PL  range,  with Qantas,  Cathay  and 

operating  as  4PLôs. The  airlines  studied  generally rate 

and   two   others   Zuji.com   and   Trailfinders.com   are 
divert customer traffic to airline travel sites?ô 

Travelocity.com is on-track to progress to a 5PL solution, 
do  airlines bother  with  their websites  when  they could 

cluster  lever  drivers.  In  this  study,  only  one  MNE   ï 
than those  of their MNE  airlines. It  may be asked  ówhy 

Figure  5 summarizes  the  logistics presence  of  the four 
travel  agents  were  delivering  better  logistics  solutions 

drivers.   Consequently,  the   large   logistically   focused 
airlines and airline travel logistics providers 

The airlines averaged activation of 63% of possible  lever 
Figure  5:   Overall  Cluster   Rating   for  selected   MNE 

Table 4: Airline & Travel Agents Web Summary Data 

SD 60.6 
zuji.com Korean Airlines 

Mean 265.0 trailfinders.com Virgin Blue 

76.2 60.9 78.9 56.3 272.3 400.0 68.1 102.8 EasyJet travelcity.com United Airlines 
42.9 60.9 78.9 50.0 232.7 400.0 58.2 87.8 Go Fly 

76.2 65.2 31.6 31.3 204.2 400.0 51.1 77.1 Lufthansa American Air lines Singapore Air lines 

76.2 65.2 63.2 43.8 248.3 400.0 62.1 93.7 Ryanair 

66.7 73.9 63.2 62.5 266.2 400.0 66.6 100.5 US Airways 
Southwest Airlines Qantas 

61.9 65.2 73.7 56.3 257.1 400.0 64.3 97.0 British Airways 

66.7 56.5 73.7 50.0 246.9 400.0 61.7 93.2 Northwest Airlines 
Northwest Airlines Malaysian Air lines 

66.7 52.2 57.9 31.3 208.0 400.0 52.0 78.5 Southwest Airlines 

66.7 65.2 73.7 50.0 255.6 400.0 63.9 96.5 American Airlines 
0.0 

travelcity.com 100.0 100.0 94.7 93.8 388.5 400.0 97.1 146.6 
British Airways JAL 

trailfinders.com 95.2 91.3 78.9 81.3 346.7 400.0 86.7 130.9 
20.0 

zuji.com 90.5 82.6 73.7 81.3 328.0 400.0 82.0 123.8 

US Airways Garuda Korean Airlines 81.0 69.6 78.9 68.8 298.2 400.0 74.6 112.6 
40.0 

Virgin Blue 90.5 73.9 94.7 62.5 321.6 400.0 80.4 121.4 

United Airlines 81.0 69.6 73.7 75.0 299.2 400.0 74.8 112.9 Ryanair Emirates 
60.0 

Singapore Airlines 95.2 78.3 94.7 75.0 343.2 400.0 85.8 129.5 

Qantas 90.5 78.3 94.7 81.3 344.7 400.0 86.2 130.1 Lufthansa Cathay Pacific 
80.0 

Malaysian Airlines 61.9 56.5 78.9 56.3 253.6 400.0 63.4 95.7 
Go Fly Australian Airlines 

JAL 57.1 56.5 68.4 50.0 232.1 400.0 58.0 87.6 
100.0 EasyJet Air NZ  

Garuda 57.1 47.8 63.2 43.8 211.9 400.0 53.0 80.0 
Air France 

Emirates 52.4 56.5 52.6 62.5 224.0 400.0 56.0 84.6 

Cathay Pacific 81.0 78.3 89.5 68.8 317.4 400.0 79.4 119.8 

Australian Airlines 28.6 30.4 63.2 37.5 159.7 400.0 39.9 60.3 

Air NZ 23.8 30.4 57.9 37.5 149.6 400.0 37.4 56.5 poor manner. 
Air France 47.6 52.2 57.9 56.3 213.9 400.0 53.5 80.7 

others  attempt  to tackle  higher  levels  of  logistics in  a Companies Total Max Rating Rating 1 2 3 4 

Total Mean manner.  Some airlines  do  not get  the  basics right,  and Clusters 

Many  websites   appear  to  be  delivered   in  an  ad-hoc 
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cost effective, efficient manner 

3)  concentrate  purely  on  transporting  passengers  in  a 

the logistics suppliers towards a lowest price provider? 

2) form a  major regional conglomerate  and out-compete size of  a  business give  it protection  from being  moved 
and control ticketing through their websites MNE  outsource its  value  chain  logistics, and  does  the 

1)   reduce  the  commissions  available  to travel  agents, Finally the  strategic  question still  remains -  Should the 

airlines may choose to: 

missing  an   opportunity.  To  rectify   this  situation   the between MNE airlines. 

individual airlines. Consequently, the airlines are may   be  used   to   develop  a   comparative   positioning 

are delivering  better solutions  than those offered  by the drivers can be  developed for these  levers, and that  these 

logistics suppliers  have moved in, created  a market, and can be effectively measured. It shows that airline website 

left gaps  in the  market. Large  scale, globally-connected This research indicates that  the four cluster model levers 

airlines have  all selected to  move individually  and have centric manner. 

business.  This  research   shows  that  these   large  MNE services to  the customer, and do  so in a  more customer- 

logistics,  on   outsourcing  or  on   improving  their  core existence  can  be  argued   as  they  deliver  value  added 
they  choose   to  focus   ï  on   improving  their   internal those offered by  the airlines, hence justification  for their 

The question  remains for  these  MNE airlines  where do deliver  greater levels  of  logistics  related  offerings that 

These airline travel agents have positioned  themselves to 

functions. 

their supply line  efficiencies and outsource these  service within the industry. 

operate  at  similar  levels,  or concentrate  on  improving grow  in  size   and  develop  a  small   degree  of  control 

to compete with  their own MNE travel  agents they must logistics  providers,  the logistics  providers  may  quietly 

working at above the 4PL level. Hence, for MNE airlines airlines   controlling,  and   working   with,  their   chosen 

All  large successful  travel agent  logistics  providers are customer  sales   market.   Hence,  instead   of  the   MNE 

possibly capture, an  additional share of  the MNE airline 

Travelocity.com website. airline travel  agent logistics providers  can move  in, and 

of service as those provided by Sabre via its has  created  a  new  business  opportunity   ï  one  where 
quality travel service, they do not deliver  the same levels did not  allow  for online  bookings.  This state  of affairs 

Whilst Qantas,  Cathay  and Singapore  airlines deliver  a not provide  easy customer  response  avenues, and  some 

cookie  dumps before  one  could  access them,  some  do 

differentiation. user óunfriendlyô. They were slow to load, some required 

more low-price driven, with less options for customers  easy.  Many sites  evaluated,  were  somewhat 

competition,  and  ultimately   the  industry  will  become not  designed to  actually  make  the  passage of  winning 

airlines are being moved into higher levels of this site  is often  outdated, modified  in part  at best,  and 

to Sabreôs  óTravelocity.comô solution.  In both  cases the customers.  Each airline  maintains  a  web  presence, but 

The zuji.com solution is still  small scale when compared delivered  a  quality   web-based  logistics  service  to  its 

of  influence. By  July 2004  no  airline in  the  world has 

key logistics brokerage house will emerge. number of  people it  can through  its operational  spheres 
domain. It  will not stop  others, and in  time, at least  one delivered on  its prime purpose  ï to move  the maximum 

travel  businesses  from  capturing  this  brokerage  house The airline  industry is highly  competitive, yet it  has not 

appears  to be  an  attempt to  block  others  in the  airline 

The  zuji.com  website   is  almost  anti-competitive,  and customerized sales-service related solutions. 

none deliver highly customized or óone-on-oneô 

nature of Qantasôs strategic website focus. and  their  websites  epitomize  customer  strategy  ï  and 

competition  would   arise.  This   may  then   change  the The airline industry operates at a number of virtual levels, 

booking site, and a  further leveling of the travel booking 

customers  would  then  be  diverted  to  this  one  central 7. CONCLUSIONS 

customer bookings to zuji.com. Qantas website 

This   solution   could   allow   Qantas  to   move   all   its airline travel agents could influence their marketspace. 
and   the  large   MNE  4PL   and  5PL   logistics-focused 

airlines. problems.  They  may become  price-driven  transporters, 

and   also    offers   comparisons   between    participating encounter  website  related  passenger  ticketing  logistics 

fares than can  be obtained via the  airlineôs own website, without  a  tight strategic  focus,  may  be  more likely  to 

óZuji.comô  is their  model. This  provider  offers cheaper This  research  infers  many  airlines   who  are  operating 

house   (or   portal)   to   help   control   this   situation   ï 

MNE Asian  airlines  have developed  a travel  brokerage minimization and efficiency. 

the  airline industry  in  the long  term.  Qantas and  other sales packages and follow Porterôs[3] 2001 model of cost 

super brokerage  house strategy is  a high risk  strategy to 4-5PL  like  travelcity.com,   thereby  relinquishing  their 

airline travel  booking brokerage  house  (or portal).  This 4) outsource all ticketing  and related functions to a  large 
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