837 % B2 M Ao % 4R
2011 4 2 A ACTA AUTOMATICA SINICA

Vol. 37, No. 2
February, 2010

152 20 D B 4 4 A PR B 5 A ) SR RS B 5

mEMA  EL T BER

W OB AR SRR A RS RS, ACCIRSE T R AL PR A AR L. R R
RTINS O i B, TR T P 5 AR e B 2 T 6 B0 B A A B,
FRAE Lippman B 51 T AR A — 15 BB MORAR 7R, 2EMAERIZ - AHT T 2670 R P 4 RO 2 0 ) 0 £ 24 K
. ASSCHEW] T Ve 00 SR T R G0 A5 0775 00 200 B A s 50 s e A7 e, b SR A7 AT 6 T R
AR AL £ A TR R BR B T B 0 5 W R 5 45 0 B (EL M, 5 LT AL PR A B2 3K, LR 23 e B
S RGP 5L PR AT R B EG T T I 75 2 B R L P 2RI 028 7K, 4 LR 23 B2 7 — LA P KT
FORER . T JE e SR B4t T % SR T 2 AL A M 0, 450 T MR A B R 5.

BRI, SRTR, TRRRUSE, BRI

DOI 10.3724/SP.J.1004.2011.00234
Joint Control of Component Production and Inventory Allocation in an
Assemble-to-order System with Lost Sales
YANG Chao-Lin" SHEN Hou-Cai' GAO Chun-Yan'
Abstract This paper considers a joint control problem of combined component production and inventory allocation in an

assemble-to-order system which consists of two components and three demand classes with lost sales. Each demand class
arrives according to a Poisson process, and the production time of each component follows an exponential distribution.
By formulating the system as a Markov decision process under the expected total discounted cost criterion, we obtain the
optimality equation following the Lippman transformation, from which we derive the structural properties of the optimal
control policy. Specially, the optimal production policy for each component is shown to be a base stock policy with the
base-stock level non-decreasing in the inventory level of the other component, and the optimal inventory allocation for each
component is a state-dependent threshold policy, where the threshold point for the demand for one kind of components is
non-decreasing in the inventory level of the other component, while the threshold point for the demand for both components
is non-increasing in the inventory level of the other component. Finally, we give some numerical examples to show how
the optimal control policy changes with the system parameters, and we also provide some managerial insights.

Key words Assemble-to-order system, multi-class demand, Markov decision process, optimal control policy
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