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Abstract

The research discusses the single order inventory replenishment policy for a system consisting of three inventory
items with substitutability. The leftovers of lower-cost inventory items can be either used to satisfy those demands
occurred from the shortage of higher-cost inventory items with a specified ratio or sold at their salvage value. In
order to determine the proper order quantity for each inventory item, the method based on the concept of
mathematical solving on a Monte Carlo simulation model is proposed. This can be done by modeling the system
on the Microsoft Excel platform and, with the objective function of maximizing the expected system profit, applying
the solver function to determine a good solution. For the performance evaluation, 120 experimental problems are
randomly generated considering two main factors, salvage value (2 levels) and substitution ratio (2 levels), with 30
replications for each treatment combination. The solution obtained from the proposed method is compared with
the solution yielded from the traditional benefit analysis method, which is to independently determine the single
order quantity of each inventory item without the consideration of substitution opportunity. According to the study
result, in comparison to the benefit analysis method, the proposed method provides a larger expected profit for
all 120 experimental problems. Moreover, the main influences of salvage value and substitution affect the
percentage difference in profit between the proposed method and the benefit analysis approach. Here, the

percentage difference in profit increases at the lower levels of both factors.
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1015 : H H : H : H : H H : H H H H H H H : : : : H H
1016 998 9 61 176 9 61 176 4 1 20 8 0 0 0 0 0 0 4 1 20 120380.0] 636.0 [12535.0) 8481.0
1017 999 15 52 181 13 52 181 -2 10 15 4 2 0 0 0 0 0 0 15 |20640.0{ 516.0 |12535.0| 8621.0
1018 1000 6 50 184 6 50 184 7 12 12 8 0 0 0 0 0 0 7 12 12 19280.0] 1022.0 [12535.0 7767.0
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DIl | 734 NA | dwudagandslsenni 3 Sagnlinevaussianmmasuseiani 1 91w 1 By
D12 | 13, NA | dudagaeedassinni 3 Sgnlinevaussianamdsuseiani 2 91U 1 Ju

91



Journal of Engineering and Digital Technology (JEDT)
Vol.12 No.1 January - June 2024

gl 2 fuusdindulauazduUsneuausssenauiag
ﬂ?mmﬁa%@iﬁmmﬁumasﬂﬁsLmn fuwlsnavauaspac
meavfaarlsfldannnsuimstagaeds ddldansedu
533 (HATIMTEMINTTUAINNTUNETANAIAGS LAz 585U
NnMsneiagaandsiimdslusiayaiein) ausiesng
ANBULUAGATY (QF) UazAuBuULYAUY (QF) VBITanAIARY
winzUsznv eazidauazAleantunIsAuInUDLaL

AR LARNIFINITIN 4

' ¥
a = o

AU 3 NAFNSTLANTUINNNITINRBIEDIUA5E] tag
anus B uansyadeya anus C @nua D waganus E wana

AgUasAdanAInaaUsELANTIvia @9 Larau muEau T

gnduannisuankatLuuUnAndadenazdndewuu

u1n3gIuvesgUasdianasndeudazUssianiidmualy
USinatanaindsusazUssianiiviesannd (aaud F s
anus ) aefidvifuguasduaglifuusadsde win
pUasdiiuiuUinuddeuinatagaendeiinneaund

[

U UTIUd@auarinn1sunLAauTEnAIRRY Lile

o

anAsndaniazUszianaevaussgUasiiasanas Tunsdi

o

anAsAdalTEINTIANgIaLAaualiTanAAdIUsEIAN

1A ININALNULA MU HSIFIWNANNUA FIRLNALNULID

'
v

JuluaudeulunsieszinaUselosd Tunsdlidfanas

ABAUTLLANTIANNININUINAINTIUTLN NN AU TOANA LN

o [

TanAIARIUTINNIIAGINUALAI VT TR ASATIUTELAN

q

'
o

sIA1AIN@sanaLnuiagasadeUszianTagela
unndmilsUssan szuvarlitanandsussianiling
Mlsgegaidudduusn uansianud M s aaud O any
sheuszavitliinamlssesasn uansdsanud P is anud R
pudIiy UsinatagasndaudasUssianiindeainnng
MOUAUBIUAIA UAZ(OINTNAUVULAAIRIARALS S Ans
T wavanus U lnguSunanandeninadnaggnimuigly
$1AYaA1%IN WAl (@aUA Y) ATIUINHAR1TENINg
$183UT uazFunuIanands @aud X) Je51e¥usan
Usgnousiy 5185uuiedanminds Lagsiesuvieen
T18a8LALARATATTHINTUNITAIUINAIVDILFRLLATLARN

fIMN5199 5

AN51991 4 : SngaviduauarA1eSuNedIud 2 sauUsinaulaLaziulsneuaues

wwag AR Weridu Fuanden
Ks | UsnadeTannndsvindi 1 N/A U%mm%%@i’aﬂﬂmé’wizmwﬁ 1 Alvienmemisvomarilsgap
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B18 | yntoya N/A yntoyngUuatdianardusasUsean
c18 | Dy =ROUND(NORMINV(RAND(),$D$5,5D$6),0) AudesmsTanasndsssanii 1
D18 | D, =ROUND(NORMINV(RAND(),$E$5,5E56),0) mwﬁaamﬁa@mﬂﬁaﬂizmwﬁ 2
E18 | D3 =ROUND(NORMINV(RAND(),5F$5,5F$6),0) AN anAsRd SN 3
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$K$4,ROUNDDOWN(($K$5-D18)/$D$10,0)),0),0))
N18 | Usunamaunulu =IF(AND(L18=2,5D$7-SD$11*$F$9>SEST- Vinafanasndmaunutsziani 1 Aldainnisliyan
Seuiinilsves $D$12%$F$9,5DS7- AIARIUTELANT 3 ALY %agﬂﬁwmmmﬂuﬁﬁuﬁ
X34 $D$11*$F$9>0),MAX(MIN(C18- Wil
$K$4,ROUNDDOWN(($KS$6-
E18)/$D$11,0)),0),IF(AND(L18=4,$D$7-
SDS11%*$F$9>$DS7-SDS10*SES9,$DS7-
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SK$4,ROUNDDOWN((SK$6-E18)/5D$11,0)),0),0))
018 | Ysunaumaunuly =IF(AND(L18=6,SE$7- Usinatanpendmaunuusziand 2 fldainmsliiag
Ssuiinilsves $D$12*$F$9>0),MAX(MIN(D 18- AIASIUTTLANT 3 ALY ?quﬂiﬁﬁwmmuﬂuéﬂﬁuﬁ
X35 $K$5,ROUNDDOWN(($K$6- e
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1 2 3

Aade 1 ~U[30,50] | pp~U[70,130] | ps~U[200,300]
du
Do ai~U[%,% ai~U[%,:.—; o,-~U[%,:.—;
INTFIY
39N P~U[1.6,18]C; | P,~U[1.4,1.6]C, | P,~U[1.2,14]C;
Y C,~U[L2,15]C, | C,~U[1.2,1.5]C; | C3~U[100,200]

, 40% x C; 40% X C, 40% X C3
YarA1wIN

80% x C; 80% x C, 80% x C3

dnsdu Ty1 =213, =213, =4
NALNY 1= 2, 32 = 3, 31 = 6
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Jug] (Paired T-Test) uanssiaguil 3

Estimation for Paired Difference

95% Cl for
Mean 5tDev SE Mean  p_difference
98,52 10297 940 (7991, 117.14)

w_difference: mean of {solverfsimulation - Benefit Analysis)

Test

MNull hypothesis
Alternative hypothesis

He: p_difference = 0
Hq: p_difference £ 0

T-Value P-Value
10.48 0.000
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T-Value DF P-Value
13.44 62 0.000
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Hilpa -p2 20
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