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A Long-term Replenishment Contract under (R, S) Policy

Yong Chan Kim

- Jong Soo Kim

Department of Industrial Engineering, Hanyang University, Ansan, 426-791

By committing to a long-term replenishment contract, suppliers can mitigate the pressure to find new customers
and afford to charge a discounted price to buyers seeking to lower their purchasing costs. In this paper, we
develop an analytical model from buyer's perspective for the contracting process to investigate the
buyer-supplier interactions. Based on the developed model, we propose an algorithm to derive optimal strategy

for the contract.

We consider a system with a single buyer and a supplier in a situation where the buyer’s inventory is
controlled by (R, s) policy under VMI setting. According to the contract, the supplier should replenish the
buyer’s inventory up to a fixed level every p times during a specified period. The buyer purchases any deficient
amount from a spot market at a higher price. We show by computational experiment that our proposed algorithm

finds the global optimum solution.

Keywords: long-term contract, capacity reservation, (R, S) policy, spot market
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Figure 1. Inventory change.
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Figure 3. Behavior of inventory level when the postponement of

the spot market purchase is considered.
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£=1.21(z=1,2,-,30),
Ch:10’
0 Lif n=1
0. 1 Jif 2<n<T
0. 2 Cif 14<n<19
0.27 ,if 20<n<25
0.29 ,if 26<n<30

Table 1. Forecast of demand for each period

r 1 2 3 4 5 6

345 308 255 263 261 228

Q)

391 351 292 304 296 260
T 7 8 9 10 11 12

)
B

d, 210 173 150 133 125 152
3, 237 196 169 153 144 174
T 13 14 15 16 17 18
d, 167 184 186 197 185 172
3, 191 213 214 224 211 194
T 19 20 21 22 23 24
d, 163 188 219 252 280 301
3, 188 216 252 286 322 347

T 25 26 27 28 29 30

Z}T 349 394 432 454 479 504
AT 405 453 496 522 549 578
F718 A HEFFL<Table 2> 720] 146914 580714
et Wssted ol A4 E FoAtEst ARt wet
A% gastvl g 27k 242 e wg ARl
uj F-o]t} =2 Aol A H A|7H22.48(CPU seconds)©] AT
dugE FEAHE & FF3FE F19 7 F HE
3} ol S FE = AR FFEL <Table 3>3 2}, <Table
Table 2. The required order-up-to level for each period
T ST T Sy T ST
1 393 11 146 21 254
2 353 12 176 22 288
3 294 13 193 23 324
4 306 14 215 24 349
5 298 15 216 25 407
6 262 16 226 26 455
7 239 17 213 27 498
8 198 18 196 28 524
9 171 19 190 29 551
10 155 20 218 30 580
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3> Q1A EAE v} go] WF357126 W, F71% 7]
o] & H8-2 1695.182 HA7} Hv] = FFAA AA &=

A kR S45-2-2880] Hr}
o3 FFA S ARG 22 9E

9 2t

},

Table 3. The expected total cost and order-up-to level

olu} FuiAi7} 8% Aokt 5

EuEge

<Table 4>

n PVTC(n) S(n)

n

PVTC(n) S(n)

n PVTC(n)

S(n)

1 4101.16 197
3471.82 321
3100.97 294
295495 294
2842.03 294
27372 262
2638.74 239
245596 239
2362.68 235
2269.1 216

O o0 3 N n B W

—_
S

11
12
13
14
15
16
17
18
19
20

2177.67
2092.14
2033.61
1916.17
1887.58
1867.3
1846.9
1827.16
1804.76
1698.67

198
198
193
215
216
226
215
213
213
218

21 1700.01
22 1713.95
23 17408
24 1772.48
25 1822.49
26 1695.18
27 1762.07
28 1831.52
29 1903.9
30 1979.47

226
226
239
239
254
288
294
297
298
306

Table 4. Order quantity for each period for 5* =96

r Qr(26)  QU26) r Qr(26)  Q426)
1 288 105 14 167 0

2 240 65 15 184 0

3 243 6 16 186 0

4 249 18 17 197 0

5 245 10 18 185 0

6 251 0 19 172 0

7 228 0 20 163 0

8 210 0 21 188 0

9 173 0 22 219 0

10 150 0 23 252 36
11 133 0 24 244 61
12 125 0 25 240 119
13 152 0 26 230 167
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(1-B(1—-B™®)Y,=(1-0.560 5B)(1 —0.66628 B%)e, (25)

(1-B(1-B™)Y,=(1—-0.662 37B)(1 —0.38783B")e,
(26)

(1-B(1-B™)Y,=(1—-0.719 25B)(1 — 0.80637B%)e,
27)
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Figure 4. PVTC for each replenishment size for different types
of demand data.
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Table 5. Results of each experiment
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. PVTC Order-up-to level Replegishment . PVTC Cost reduction rate
with spot market size without spot market (%)
DTI 1695.18 288 26 2227.85 23.91
ITD 2946.37 500 30 3457.61 14.79
MI 2582.83 429 26 3064.29 15.71
MD 2809.65 467 30 3366.22 16.53
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