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Two-stage Serial Supply Chains under Fill Rate Constraints

[ck-Hyun Kwon* - Sung-Shick Kim**

—® Abstract =

In this paper, we investigate the problem of minimizing average inventory costs subject to a fill rate constraint
in a two-stage serial inventory model with a normally distributed demand. Fill rate is the fraction of demand that
is satisfied immediately from on-hand inventory. We first find the lower bounds of base-stock levels in each node
by using the exact base-stock level that satisfies a fill rate in a single node model proposed by Sobel. And then,
we extensively analyze the system and show that the cost function is convex. Using such convexity and some other
useful properties, we can easily find optimal base-stock levels numerically.
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g Ao o|ZR AtE HHE dugFol
HAHNE BT 45T 4 Utk
2 =RdME 2 7N 4F &3 disf Ake
ﬂ?ﬂﬁ} duEL HEsto dojzl AE FAF
2 B2A3) 272 gk ol <F 2>9 <F
> p=100, 0=1034} p=100, c=20¢1 EXA
B=0%E TFEAIIE SB) 7ted gFES By
Zuh AgolA r & 19AFE 100712 HsAZ
on L =L =1, h=12 3RS AT B
o HAZdE (5, &), 7/H&d FRAE Bl
Elf & $& 2o Z4zbe nol g BT A
aul8-& Ytk o7]4 EEE BAE @ES
e ol iF (8, 5)8 Hags dehdn
<E 2dME A (D& B8A §=201.34, =
30423& T, (8¢, &) = (30423, 304.23)°A
2E 58 AR F/HAA A dER A
u & P g HHY (5, §)8 T Aol
. <E DA 7t FHEFE B[S AL
ElLle Z71sle Elle 4 (1008 HEsHA
7beid, A (1D A =8 448 & F ok
b =19 A% b =h°BE2 EF|7} 7P Z2

d
l,..

o]}l

fr

Y A% [BZF 119 AT o] s, 8)E S5
3 715 ez Uehds 28 4 4 ik
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s s B Bzl A a5, %)

hy=1 h=5 =10 k=20 h =100
304.23 304.23 923 0.00 923 923" 46.16 9231 184.63 923.15
206.42 306.99 717 482 11.99 11.99 4068 76.54 148.26 721.99
203.43 309.48 6.75 773 1448 14.48 4151 75.29" 142.86 683.40
202.38 312.29 6.54 10.75 17.29 17.29 4344 76.13 14151 664.52
20155 31857 6.37 17.20 2357 2357 49.06 80.91 14461 654.23
201.34 32861 6.33 2128 33.61 3361 5R.% 90.62 153.9% 660.65
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ho=1 =5 k=10 =20 k=100
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20763 34193 2154 2539 4693 4693 13810 24081  4%628° 217961
20643 B4 2122 /B 5949 5949 14436 25044 4260 215688
21615 37767 2115 6153 8267 67T 16726 2300 48448 217629
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A
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6. 2 &
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Az 22 &= fill rate FEY 2 AH]
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Py AaulL-E H43ee 712 AL FF(base-
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A £ 85 T3t tha 22 fill rate Al
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