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ABSTRACT

In this paper, we consider an integrated inventory model with one
vendor and multiple buyers. In this 3-tier supply chain, this vendor
purchases raw materia, produces into finished items, and deivers
finished items to multiple buyers. The focus of this study is to secure the
optimal common cycle for the vendor’ s production and all the buyers
replenishment to minimize the average total cost. To approach this
problem, we first derive the joint total average cost that occurs from the
vendor and all buyers. Then, we anayze the optimality structure of the
optimal joint total average cost curve with respect to the value of
common cycle (T). We show that the joint total average cost curve is
piece-wise convex. The junction points on the optimal joint total average
cost curve can be easily located by a closed-form formula. We propose an
efficient search algorithm for securing the optima solution of this
problem. In order to improve the effectiveness of the search agorithm,
we derive an upper and a lower bound on the value of common cycle. A
numerical example demonstrate that our search algorithm secures the
optimal solution in a very short run time.
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do =2 {\ildi

(Economic order quantity; EOQ)

(shortage) (back order)

EOQ

(instantaneous replenishment)

a

b. Clak Scaf (1960)



(Total average Cost; TAC)
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(uniform)

mean + range/ 2]

[mean—range/ 2,

6-1
800 1600 | [0,1600]
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0035 | 007 [0,0.07]
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6-2
1 2 3
2% 700 400 500
hi 0.05 0.08 0.06
( ) D 950 700 850
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hy 0.02
hy 0.07
S 300
P 2700
u 0.8
5.3 2
Tiow=3591 T,=51277 T, =
4.4639
4.2 (13) Ty
Tiow J(1)=4.3301

[T =3.59L T, =5.1277]
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m=1 Toe1= 4.6381
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m | dunction point
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6-4 5 10
5 Buyers 10 Buyers
P
/E‘ o | ATC g |EmD-LB| prT | ATC Lg | GmT)-LB| pr
.al [ LB LB
I:
1.1 1469.939(1468.269| 0.1380 % |0.1884|4267.275|4266.904) 0.01041 % (0.2017
1.2 1437.98 | 1436.605| 0.0946 % |0.2133|4378.536| 4378.26 | 0.00609 % |0.2113
1.3 1432.197|1431.215| 0.0680 % |0.2155|4413.212|4412.947| 0.00548 % (0.2134
1.4 1405.053(1404.203| 0.0591 % |0.2164|4332.746|4332.573 0.00346 % (0.2197
Average |1436.292|1435.073] 0.09% |0.2084|4347.942(4347.671] 0.0075% (0.2115
6-5 15 20
15 Buyers 20 Buyers
P
/ 2 p | ATC | LB —G(m’zé' LBl rT | ATC | LB —G(m'zé' LBl Rr
i=1
1.1 5126.879|5126.381] 0.00952 % |0.1996 |6496.3376495.396 0.01767 % |0.20428
1.2 4912.265| 4911.91| 0.00706 % |(0.2151 (6144.172/6143.272 0.0173 % |(0.21687
1.3 5071.669|5071.392] 0.00534 % |0.2168|6443.931|6443.144f 0.01503 % | 0.2204
1.4 4866.1 [4865.896 0.00412 % (0.2175(6101.1796100.424] 0.01475 % | 0.2216
Average |4994.228|4993.895 0.0075 % |0.2123|6296.4056295.559 0.0162 % | 0.2158
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25

25 Buyers

ATC

LB

GmT)- LB

LB

RT

5699.269

5698.808

0.0077 %

0.2290

5557.936

5557.524

0.00698 %

0.2410

5659.738

5659.38

0.0056 %

0.2425

5525.378

5525.052

0.00551

0.2457

Average

5610.58

5610.189

0.00193 %

0.2268

LB

0.138 %

LB

0.2268

(utilization)
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