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Table 1 MDP-based multiproduction line hierarchical order
admission strategy
1 2 3 4 5 6 7
2
k1 A A A R R R R 1
k2 R R R R R R R
k3 R R R R R R R
A R 2
3
1
3
2
Table 2 Comparison of hierarchical and non-hierarchical revenue of orders
0 1 2 3 4 5 6 7
k1 10.32 9.79 9.12 8.35 7.62 6.92 6.23 5.54
k2 9.99 9.49 8.96 8.31 7.62 6.92 6.23 5.54
k3 9.84 9.49 8.96 8.31 7.62 6.92 6.23 5.54
10.05 9.59 9.01 8.32 7.62 6.92 6.23 5.54
A A A R R R R R
7.16 6.70 6.21 5.72 5.25 4.71 4.29 3.81
(%) 40.30 43.13 45.22 45.40 45.19 45.19 45.20 45.21
2.1
2
2 2
2(a)
2('b) 2
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Admission decision based on hierarchical MTO order

CAO Yu' WU Kan' XIONG Shou-yao™

1. Business School Central South University Changsha 410083 China;

2. School of Mathematics and Statistics Changsha University of Science & Technology Changsha 410114
China

Abstract: This paper studies order admission strategy for a Make to Order ( MTO) production system with ran—
dom arriving orders. Our method includes two steps. In the first step the Technique for Order Preference by
Similarity to an Ideal Solution ( TOPSIS) is adopted to calculate the degree of closeness between new orders
and ideal orders which will be regarded as the comprehensive income of the orders which is used to further
prioritize the new order. In the second step whether to accept the new order or not is analyzed through Markov
Decision Process ( MDP) model. The result shows that when demand is close to or more than capacity order
hierarchy can increase benefits but not when the demand is largely less than the capacity. The income by strati—
fying orders will increase with the demand decrease with the capacity and has an inverted U-shaped relation—
ship with production lead time. The numerical result shows that the income is higher with more exquisite order
hierarchy. When the hierarchy number is closer to the number of production lines the income is closer to the
maximum.

Key words: MTO; MDP; order hierarchy; admission decision



