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An Adaptive Vendor Managed Inventory Model
Using Action-Reward Learning Method

Chang Ouk Kim* - Jun-Geol Baek**
Jin Sung Choi* - Ick-Hyun Kwon***

- Abstract =

Today's customer demands In supply chains tend to change quickly. variously even in a short time interval. The
uncertainties of customer demands make it difficult for supply chains to achieve efficient inventory replenishment, re-
sulting in loosing sales opportunity or keeping excessive chain wide inventories. In this paper, we propose an adaptive
vendor managed inventory (VM!) model for a two-echelon supply chain with non-stationary customer demands using
the action-reward learning method. The purpose of this mode! is to decrease the inventory cost adaptively. The control
parameter, a compensation factor, is designed to adaptively change as customer demand pattern changes. A simu-
lation-based experiment was performed to compare the performance of the adaptive VMI model.

Keyword : Adaptive VMI Model, Non-Stationary Customer Demand, Action-Reward Learning,
Inventory Cost, Compensation Factor
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Step 0. At time t=0, @, is arbitrarily calculated.
And @, is supplied to the retailer.
t=t+1

Step 1. Determine @Q; that can minimize the

weighted average inventory cost.
Step 1.1 (regressive calculation)

Return t=t—1.
Calculate C(p;) for all p,E6.
t=t+1

Step 1.2 (determine replenishment quantity)
Q@ =D+0+p)0,-1
where, ¢ =argmin,_ o G (o).
Step 2. Supply @; for the retailer.
t=t+1
If t < EhdOfPeriod, then go to Step 1.
Otherwise the procedure is terminated.
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4= & (exponential smoothing

AVMI( ) method) (a=0.1)
*) 4% &4 (exponential smoothing
NBEXPO) | | hod) (a=0.1)
AVMIMA) E’}v%:“i ;ﬁ‘ % (moving average Method)
NB(MA) Fjviri )ﬂ‘ﬂ(moving average method)

<E DM AVMIZ F3HE By 2 79
A AAE A-¢d VMI(adaptive VMI) ZH&
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T Mean 0%

Case I 7= U(0,30) Mean= U(50,90) | 0.05

7= U{(0,20) Mean = U(50,90) | 0.10

(E 3 £2= gHjo| 252

T Slope cv

Case I 7= U(0,30) Slope=U(—1,1) | 0.05

Case IV | 1= U(0,20) Slope = U(—2,2) | 0.10

TEEA S LAY Gl o8 ARHE B
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7] fELE T 4 gtk ol NB Au#e] 2y uls] FFAunEo]

<E 4>9A ¥ HA F(column)o] YEHE e e gAY Auge REYS & 5 gtk 2
2089] AgE F AEd AungEe FEE i BE Auay 2y dis) ojFHEHMA)
ez, A 1A 43 9N WA 9 474 20 g ol&dtd nAF_E JFste o] AN4HE
3o 43S B8 AdEE AnHEE FolA A HEXPO)IE o83t ATRE 53
#3 Hoigs vehdoh a8 sk g Hg FEAZHEE £Y 5 e 1Y Y
Bl gt 2 A7dAA AAE H¥ VM 2F AS & 7 Uth 28R HXx Fyo nAs
(AVMD & 3 &3%g %39 NB A&z =¥ (NB) 8E 2 TFAEAME B @?01]/‘1 AAE A
o vl8] Y & AE BEATHEY v E(inven- €% VM E¥& o]&3td Aud T3t
tory cost reduction ratio)& et ojFHTHES olEsld IAHFRE @1]%3}‘\2 A

<E £E T ¢ & Udxo] Case I Case I (AVMIMA))o] 713 £&34Q Ande HHds
B2Fo gis} & AFNA AT ALY VML 2 & AT

(E 4) B2 gejol 12420 hEH AlZ20|M H3t

. ‘ ; . A 319])E-(inventory cost) PR 1B
Case h's ratio | Az#e =& e Fyen e 7an] g
AVMI(EXPO) 6.9011 6.4293 7.2743
6.3636%
1 NB(EXPO) 7.3701 6.8478 77225
' AVMI(MA) 5.2843 50754 54840
1.0542%
NB(MA) 53406 5.1311 54760
AVMI(EXPO) 15.5726 143774 165462
Case I 86871%
e a;(eo 20) 110 NB(EXPO) 17.0541 15.7935 17.7636
CV=005 ' AVMI(MA) 13.1609 125341 136905
: 35676%
NB(MA) 136478 12.8302 14.2419
AVMI(EXPO) 22.4106 204578 238570
10.3504%
L0 NB(EXPO) 249980 20738 26.1360
' AVMI(MA) 19.4266 184303 20.3387
6.6751%
NB(MA) 20.8161 19.4043 21.8589
AVMI(EXPO) 9.7935 9.4017 102379
. 5.2578%
" NB(EXPO) 10.3370 95634 109707
' AVMI(MA) 8.8968 8.4966 92031
0.3294%
NB(MA) 89262 87149 9.1810
AVMI(EXPO) 22.5497 21.4749 936332
Case 11 : 8.2450%
e o.90) 110 NB(EXPO) 245760 20.7536 22,0704
CV=0.10 ' AVMI(MA) 20.6022 19.2533 217013
' 45133%
NB(MA) 215760 20.7536 22,0704
AVMI(EXPO) 32.1837 30.3343 34.1256
- 9.5676%
10 NB(EXPO) 35.5887 32.0247 37.7670
AVMI(MA) 28.9939 26,8095 30.8003
- 9.8575%
NB(MA) 32.1645 30.7425 33.1016
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(Mean)® BEFHAHSD)7F FRAE F5249 F7
(Dt 4743 7)87)(Slope)E 714131 Wgshe
EAL Adth £ dFolMe 22 e 17
FRE <FE PoAA 7Ied vk go] F 7HA A
(Case M7 Case IV)E 7H3te] AdS +83}
At Case IVE Case Il ®l&) n42 B29
P Eate] Wste FU17F &1, u458 X
o} Fto] Wlshe 71&719k OV grol A AAd
ZA$ER 159 BB w2l AAolh

&23 gelo] nMEQE o R <E 1>A

(B 5) €2E HEjo| A

AAG 4712 Ande 2 o3 AP E YT
AFE <HE 59 2t <F 5>F Case T Case
Vel tig A¥A%4E ks ratiod] Wt AT A
24, Case IVY A% 14589 EQFHA40
Case 19 H]3} =7] o] BE Anig Ty
A BaAango] FFHoE S A& & F
At =3 Case I3} Case IV 250 tis] & o
TFolA AAE ALY VMI EFo] NB A
2o vl8) HTEAzEgo] 2 &1 AP
2 RYYE & vk ZEASE 2 X o
DAL E e FEASNNE A gy 1)

JL
598 2 499 AR B dTolA A4

20f ChE Al22old #x

) A 78] -&(inventory cost) A 1u) &
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Case hSrath ZHI\_E] E-o %ﬁﬁ 3‘_}1\_5}; ﬂtﬂg}' %}AHI%
AVMIEXPO) 3.4836 3.2537 37501
5.2365%
1 NB(EXPO) 36761 34705 3.9927
' AVMI(MA) 2.9963 29124 3.0844
25974%
NB(MA) 3.0762 29714 3.1481
AVMI(EXPO) 7.3675 7.0094 7.8280
Case I 13.0504%
7= U(0,30) 110 NB(EXPO) 84733 79353 9.0309
Slope = U(—1,1) ' AVMI(MA) 6.8833 6.7400 7.0350
CV=0.05 0.7054%
NB(MA) 6.9322 6.64% 7.2238
AVMI(EXPO) 10.1159 96708 10.7625
185469%
% NB(EXPO) 12.4193 11.5681 13.1011
' AVMI(MA) 9.4207 9155 96734
59501%
NB(MA) 100167 95678 105308
AVMI(EXPO) 6.5055 6.3300 6.7330
35193%
1 NB(EXPO) 6.7428 6.4564 7.1472
' AVMIMA) 6.0081 59404 6.3176
2.5056%
NB(MA) 6.2606 6.1100 6.4426
AVMI(EXPO) 14.5545 14.0374 15.0065
Case IV 7.9423%
7= U(0,20) 10 NB(EXPO) 158102 150872 1697%
Slope = U(—2,2) ' AVMI(MA) 14.1436 13.7373 14.9845
CV=0.10 0.0608%
NB(MA) 141522 135790 145881
AVMIEXPO) 20.3371 196114 21.0162
12.8069%
- NB(EXPO) 23,3242 22,1804 25,1869
' AVMI(MA) 19.4162 188672 20.9597
5.1318%
NB(MA) 20.4665 19.3489 21.3945
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