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1) Apple certified. Good as new.: http://store.apple.com/us/browse/home/specialdeals,
HP business outlet: http://www.hp.com/sbso/buspurchase_refurbished_computing.html,
Cisco certified refurbished equipment: http://www.cisco.com/web/ordering/ciscocapital/refurbished/index.html.
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HEA|EL & p,y 7QCIth IHEE L7
9 Z1l & (total revenue) TR th=2 2t}

&L

>

TR =p(l - 7)Q + p. 7/ 7Q. (4)
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FAAA HEE uet & W, ud] At 2 FEA
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gouly gl AufAu g2 A dell= F
TR Az, & 2] A EFES fen

DR BAEL BT nefsteiol st} 2mu]y Fo

SR MAME2[ES|X| M27H M4E 20164 112

& Aol BitelM 2ad
= & ush 2Hu WE
% aefsta, A7) T sy 7
EAdete A 2t (h(u + k)/2)
no= Yehdt <74 D,—%

2 FAYA

AN

]Hld‘“ OV‘ EMHW A

]% At &S FJJWV &

S agd et glerg (hu/2)( D,/M,)
Q. Ty nZ} 2},

el Ande Az 9 ]y ZEA oA

Aete BE HE 248 gad 37 T3 FH4

(total cost) TCE T3} 24

hu N

+nsS, +k’y7rQ+g(1 *'y)ﬂQ
h(2u+k) D,
e (1 i3 )QT (5)

AV n =TT, D, = 7 7Neltk. #4 (4)¢]
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2lujlAlg D23 goid 24 Yuey
00— 25D, 1D B4 &= M, = 20,0000/, E%E 7 = 0.15,
(1= D,/ BAE WY AN A7 p = $300/71,
Az ZeAs A v S = $100, FAES @
4.3 ™2 Hp| 2 A A D FAAAHIE 0 = $500/70, A
AEE h = 0.1/9, A Z2A2 A 1]
AHEAEY oY BE A 21 ® & S = $100, BT A5 W& k = $100/
£ BgEol A7lHe A% A7) RF(RWA 9 A, % A7) vlg g = $50/0. A7) v
Nm geR 249 44 (D) g ey 2 4%dA 249 Anrgel 45 sl
Mg = 002 dka 4 (3)3 #4 (6) B we] A¥e) Arke TS (E 1)I} o] YR,
s A A7) wde] Ankes NG BN (F 1)9] ATk gL 2o] A4 % ot
@ %olo] TPUSE g3} o] Pt}
o 7B 5 dAE USRS ), oA A
i D 19) 2 539 A Az ZaA e DA%
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Imperfect-Quality Inventory Model with Product Refurbishment

Seung Ho Yoo*

Abstract

This study introduces an imperfect-quality inventory model, involving both the manufacturing
and refurbishing processes. The manufacturing process is not only responsible for production,
but also for the first-market sales of new items, while the refurbishing process deals with the
refurbishment of defective items and the second-market sales of such refurbished items. The
manufacturing process is imperfect in practice, and hence yields defective items, which we
assume to follow a binomial probability distribution. The defective items can be disposed by
either being refurbished or scrapped. The amount of defects to be refurbished for second-market
sales is determined by consumer purchase patterns comparing sales prices between new and
refurbished items. We introduce a comprehensive inventory-refurbishing model which jointly
determines the optimal production size, refurbishment lot size, and the sales price of the
refurbished item. We reveal that the refurbishment of defective items can be an effective disposal
option to enhance the overall profit performance, while providing practical guidelines for the
effective management of both the manufacturing and refurbishing processes. We also provide
important managerial insights on supply chain practices of whether and how refurbishment can

enhance overall profitability and when it needs to be facilitated.

Key words: Inventory management, Quality management, Refurbishment, Supply chain

management, Closed-loop supply chain

* Department of Business Administration, Sunmoon University, Associate Professor
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