Integrated Analytic Hierarchy Process and Integer
Programming Approach for Intelligent Supplier
Selection Enabling Mass Customization
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Abstract

In the field of industrial equipment manufacturing, with the diversification of
product specifications, most products and productions must be customized, which
affects the time and cost of the production lifecycle. For the above reason, having good
supply chain management can effectively control the manufacturing time and cost of
the production, thereby increasing profits. The most important task of a good supply
chain management is to track dynamic and massive customized product orders, select
the most suitable component suppliers in real time, and then manage the order
dispatched to the suppliers. The collaborating research company in this research is a
customized transformer manufacturer. Currently, the way they select component
suppliers and dispatching orders is mainly through the subjective judgment (rule of
thumb). This research will establish an intelligent supplier selection and order
dispatching system, using the Analytic Hierarchy Process (AHP) to establish the
priority vector weights of each pre-defined criterion, and these weights is then imported
into a multi-objective integer programming (MOIP) model to construct the most
suitable order dispatching strategy. After each order dispatch, the performance of the
selected supplier is then evaluated by a performance evaluation system, which
generates a score for the selected supplier and will be imported into the MOIP model
for future supplier selection. Finally, this study will conduct two sensitivity analyses on
the parameters in the proposed intelligent supplier selection and order dispatching
system to find out the impact of changes in these parameters to the outcome of the
proposed model. The proposed system can reduce the impact of the subjective factors
of the purchasing personnel on the supply chain management and subsequent in-plant

production efficiency, and offers an objective rule for selecting suppliers.
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