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Distribution Planning for a Two-Echelon Distribution System
under Fill Rate Constraints

Ick-Hyun Kwon® * Sung-Shick Kim** - Chang Ouk Kim***

| Abstract m—

This paper considers a periodic review, two-echelon inventory system with one central warehouse and several re-
tailers facing normally distributed demand. The goal is to attain target fill rates, while the systemwide total holding
€osts are minimized. An important aspect of this problem is material rationing in the case of shortages. if a central
warehouse has insufficient inventory 1o deliver all replenishment orders to retailers, all order quantities are should
be adjusted according to some rationing rule. A simple but efficient rationing rule is proposed and compared with
the Balanced Stock (BS) rationing as introduced by Heijden which is known to be the best rationing policy in the
literature. Numerical results show that the proposed rationing rule is more cost effective than BS rationing, especially
for the differences in holding costs between retailers are large.

Keyword : Distribution Inventory System, Periodic Review, Normally Distributed Demand, Fill
Rate, Rationing Rule
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(Cleidn )3t B A5 F) AZo] Aty due
(O™ )9 AF i 0 F UF & S A
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3 3 2& wdste AER ARSI F, H|
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(B 2 25 &3
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o BF MHlL & 095, 099
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o B MHl& 2 095, 099
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o] HE AF 04, 08
wp A& IF Bl £% 9 == 01, 02,
o] HE A 04, 08
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o AmFA HE 5 10
hg  MHlx 32§ Boll &8 319 == 2, 3,
9 AnFA v 5 10

BE AF 24004
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E Yerfifich
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(B 3 7 La2|50) et 2 2ot A[ZH0|M Ezte| HAL

e 54 B AEdeld A
24 4E(%)
5y 5 Sp Pa Ps Ba Bg ATC
Ao} Azte] P4 0.07 2.69 2.22 15.92 33.05 0.01 0.01 218
o) HAke Ak 0.49 17.28 2746 R19 161.78 0.08 0.08 1825
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Relative cost improvement (%)

0.85 0.90 0.95 0.99
Target fill rate in service group B

(32 4] 28 Mb|A £59| W3jo) f8h bR
Mg

Relative cost improvement (%)

o1 o2 04 08
Coefticient ot variation in service group B

[0 5] WS Aol gl g v|& Mg

olg} e A UehE o]gE EAgrd
the o, 9, 9 AFa wsk 2o Heiiden
[16]19] ¢nElEoA Abest= BS & {2 B

(E &) MIFA| HIES

13.25
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1200
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Relative cost improvement (%)

N
o B
(=]

3
Holding cost in service group B

T H[Bo| Hsjof LSt H|E JHME
¥ (imbalance)& 7}5e HAisse A& EHL
2 8o MEHU7] el vl sa7t 2A
& ggo] B2 A5, & #F A5 (coefficient of
variation)®) ol & RS HuA £ ARE H
olA Ak 2y wWiE vl&E ANE 9 7 39
wZo 3 AuGA v)Lol} BF AHA =F
o] zpolE HEYElA] YO ZM ol Efo] W
stoll disl &HH o giA A 35}?\‘1‘3} Jr o
B Ao Aerd dmelse BS vjE
ARE B2gstd kst Bao] wsle 583}
249 A E4E AAIASS & 5 3

A8 A g & 7 =M ofgfe] <&
4>l ME n=1, B,=0z= 085, cw,=cy= 012
Aol el hy=12 IANIIAL by & 2, 3,5, 10

| #3t0f CHEF Z2t Hlme| of

gdugE hy S Sy Sp Pa P ElL] Ell)} FElpl  ATC
2 57360 204.13 204.13 0.50 050 0.03 1.78 1.78 711

New 57367 204.13 199.28 058 0.46 0.09 1.94 161 8380

5 573.85 204.13 19525 0.66 0.34 0.19 213 147 1181

10 574.14 204.13 191.55 0.76 0.24 0.39 2.36 134 1854

57358 205.79 205.79 050 0.50 0.02 179 179 7.13

Heiiden 3 57358 20579 205.79 050 050 0.02 1.79 179 890
5 57362 201.81 201.81 0.50 050 0.09 1.76 176 1241

10 57450 194.25 194.25 050 050 1.20 1.62 162 2062

) ElR] 59 B9 HF BH A2(on-hand inventory)
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