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(Q,r) Based Inventory Model for Thailand’s HDD Industry: A Simulation Study

Pitchawee Meesukdilokpat” and Danaipong Chetchotsak”

Abstract

A stochastic inventory policy under uncertain demand for hard disk drive makers and suppliers in
Thailand was developed. The policy was based on the (Q, r ) model and was proposed to balance the cost of
having high inventory level versus the cost of not be able to fulfill the customer demand. This ensured that
there will be sufficient goods for customers while at the same time the inventory cost is monitored.
Performance of the proposed model in terms of capability of controlling the inventory cost and its robustness
was evaluated through our experiment based on a Monte Carlo simulation. The results suggested a great
potential of using the proposed model in the hard disk drive industry.
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M157199 5 HaN13NAa8d (Normal Distribution)

3R IALNNIANARIAD1EUNTT

EMinaus G =100 G =1,000
AUNURUAIAY Rank of AUNURUAIAY Rank of
ARY L'a%‘il siall Homogeneous ARY L'a%‘il siall Homogeneous
Subsets Subsets
QR B 38,113.00 1 B 61,356.00 2
QR B 54,915.00 4 B72,791.78 3
QR I B 39,939.00 2 B 56,668.73 1
Baseline B 44,900.00 3 B 56,857.15 1
AM5197 6 NANNINAREA (Negative Exponential Distribution)
EMinaus G =100 G =1,000
AUNURUAIAY Rank of AUNURUAIAY Rank of
ARY L'a%‘il siall Homogeneous ARY L'a%‘il siall Homogeneous
Subsets Subsets
QR B 53,016.00 1 B 96,597 1
QR B 76,953.00 2 B 126,128 3
QR I B 100,556.0 4 B 115,498 2
Baseline B 94,609.00 3 B 107,915 2
M1919% 7 HANINARES (Weibull Distribution)
EMinaus G =100 G =1,000
AUNURUAIAY Rank of AUNURUAIAY Rank of
ARY L'a%‘il siall Homogeneous ARY L'a%‘il siall Homogeneous
Subsets Subsets
QR B 36,071.00 2 B 58,575.00 3
QR B 50,499.00 4 B 62,541.40 4
QR I B 24,091.00 1 B 37,250.00 1
Baseline B 44,437.00 3 B 50,424.00 2
ﬁl’l'ﬂsﬂ‘ﬁ 8 tANINAADY (Poisson Distribution)
EMinaus G =100 G =1,000
AUNURUAIAY Rank of AUNURUAIAY Rank of
ARY L'a%‘il siall Homogeneous ARY L'a%‘il siail Homogeneous
Subsets Subsets
QR B 36,274.00 2 B 58,831.00 3
QR B 50,729.00 4 B 66,230.00 4
QR I B 30,579.00 1 B 45,475.00 1
Baseline B 45,911.00 3 B 52,300.00 2
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6. NSNARDITUN 2 (NARBILTIAN)
AIneaadud 2 wiseantly 2 nnmeandsias G
13znaumae 1) NNINAABIAINNLED YT (Robustness)
Qdd‘ o a v [ di
2R LaualunisaaLANAUA1AIAAY e gL
nsuanuasneaiaresgnA luswpsaaull uay 2)
aaa o A o
ANINAGALAINNAINITDURII BN UNLAUBLNANN1T
Uiuilgarnaes Q uay r agianaluudazdaqiaan
6.1 NINAFBLAYNNLATIES (Robustness)

Tneviald ludunaunisa¥ragiluuy (Q,r) A1 Q

®K A

waz r Awsrnandayaluadndediglununisuanuas
aa ¥ KX o ! °
NNATFLRNE WAR9HIAN Q war 1 uf sy
ulannenisALANAUAIAIART uAvatuinguniunig
> = v = = a X
WANKAIAINABINIIAUAT lUR AR uazhaviinTuly

T o A = P
'ﬂuqﬂﬂ)llll,ﬁll'ﬂuﬂu ﬂ?’ﬂﬂﬂqﬁ'ﬂ@qﬂlﬂﬂﬂuiﬂ ﬂ']ﬁ'ﬂ"ﬂ.lﬂll

AN97197 9 WANIIN ARALAINNLATET

uazatlenad iruglaRdAna

=

AuAnasadsanalianuiananaliuaziinaaugods

(7

E2De

1
n1snAaesil sanunld D, ~ N(100,30) & e
D, ~ Uniform(80,100) 1aa# D,azldlunnsa¥as
stuuy (Qr) war Dyazldlunisdnaesaniuniend
e AuruAuAIAIRss A9 9 LanIHANS
NARDY
HaN1INAaaILanalfifiudn QRII Taanuiaias
ﬂf.iﬁ%%luj feustdn dayafildlunisaregluoy (Q,r)

= a 1 %
RZANTTHANLAILLUUNE WAUNUFHNIUAIINFARINNT

=] A

o v da X o 44 -
Audnntuarinisuanuasnasuldainipnme@e
nmsuanuasuuuginafulunsdii gluuy (Q,r) €

> s v o Wy 1 aod
ﬂ'.ﬁ_lﬂllmunu@uﬂqﬂ\iﬂ@\ﬂmﬂﬂqq')ﬁﬂuﬂ

G =100 G =1,000
FeMminaue ﬁuvguauﬁ"\m Rank of Homogeneous ﬁuvguauﬁ"\m Rank of Homogeneous
ARLRRaTl Subsets ARLRAaTl Subsets
QR 836,597.70 2 860,770.50 2
QR B51,248.55 3 B71,087.33 3
QRIII $25,877.98 1 852,537.60 1
al o ¥ 9 o o '
A19197 10 nanaaedtiutlysdeyaliiuaiaetiaue
fUIUANNDTIUNG o A
. . e UG
Usuilgetaya
1 pissiadl deyaluerndaunds 52 Alaiitesuanman Q uazdn I uaziinAdildun

M dunlaunedusiasras

2 pSasiadl

lddayalusrntiaunas 26 dlafifiaauanmie Q uazen I afefinilauaziin
Al fuuleunedudpapdaludilanii 1-26 wazainiuindiunueaiy
FaanIduANINATULA AU AR 1-26 N1AMNAY Q wazen ' ASsAgas

waztiA R Eddunlaunefuspapdaludd anein 27-52

3 piasiedl

sfiunsluiueadeniutiunsiulsedeyas 2 afwsiadl wiiinisusullgedaya
3 piesied] Tnelddayaluerndeundet7 dlanieareulaunanispauaududi
pepRsludLanif 1-17; Wdeyasunnianudasnsluddendid 1-17 ieaia
ultnamsanugaduinasddludlanvinis-34; unsddeyatSunnanugesnis

ludanii 18-34 Weadraulaunanisasunuduiasnscludilnneii 35-52




ulaunan1sdansduiaspdadiugaavnssnansanar lnsllulszing: nsdnenlnanisanaasanininisnd 253

'
o 1 °

6.2 nsuiudpdayaliviuadeesadniane

U
2 '

o a P P =<

udnuuiAnredsinenIngadeys D, daiu
fayaluanatiiunldluntsa¥regduuy (Q,r)fnas
Uiulgaliiuaizagiane N1sAILANAUAIAIARILNAL
= a a o X 4 = o o ~
H1lsr@nsnmunngelu iesanninisuiutlsadesyan
Iilunisaiegtuuy (Q,r) Miviuadaetnanniaad Tu
nsnaaesilaslanaaasiliulsedn Q war r dmiu
Qrillagsasinanalaeutiauiy 3 szAume nsdiuilg
1 a3 MatlFuilge 2 a%a uaz 3 Afelusay 1 T demneed
10 UAZHANINAADILAAIAIANTIN 11

Han1INAaasuans livindnisdiuladeyaat

utlszan o linspaunudndaepdees QRI

dsz@nninuntu lddrazlanunlunisdfuilgs

st §

o o = = o o o
fayannieaiiesln Tanantmasesdaiuansiey
afintaevialil nanapanisuFuilgsdeyaliiuaiaag
tanavnazaasligluuy (Q,r) AruANAUAIAIARTLH
T = a X . =
atelUsEANTAINKINTY Uk TanTAae Ly
ivienadune e sUuuy QRN AZATUIMAT Q Uaz

A 1 v a ¥ ¥y A
rImﬂmuaummmmmﬂ']mumwmqﬂmumamn

& o

wasuuunaegesd vieilladdngluuunisuanuasaanu

%

> aa X @ v o
mmmmmzﬂﬂmmmmu@uﬂmmu‘lmnmu ANUUNIT

o '

Fuilgedayaliiuaioagianaaialiinaninidnsie

U

152 @nsnTneag

stluuy (Q,r)

a ~ o o aal . A~ o
A199N 11 mmnﬂ?ﬂumﬂurﬁunumuﬁﬁmmﬁmm Duncan’s Multiple Range Test Lu'aumiﬂiuﬂgq
v
[AFNL
U
G =100 G =1,000
suvumisuan | Amuwaweswdlums | Rank of .. Rank of
. . AUNURUAIAIARY AUNURUAIAIARY
HAag Ufulgedaya 24 Homogeneous 24 Homogeneous
Lantsall Lantsall
Subsets Subsets
1 A5Y B40,676.38 1 B57,466.63 1
Ui 2 A3 B40,430.85 1 B57,393.10 1
3 A5 B40,548.38 1 B57,520.95 1
3 1 A9 $106,196.93 1 B118,764.55 1
wnnAnian y
» 2 AN B8104,945.20 1 B8117,016.75 1
Thwudsn .
3 AN $106,198.70 1 B117,258.35 1
1 A9 B22,217.68 1 $36,967.93 1
2N8ILg 2 A% B22,140.15 1 1836,605.65 1
3 A5 $21,830.83 1 $36,303.68 1
1 A9 $30,332.90 1 B45,184.65 1
NALITDY 2 A3 $30,131.60 1 $44,879.20 1
3 A5 $29,644.08 1 B44,462.33 1
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7. undgu
a o dw ¥ o = ¥ &
mAdeiliiauegluuunisrIuguEuAIAAR

Amfunandudouanfanatinsdlagldwauiann

L4

uluu (1) gan1ImAaeIAINNIIIIaRIAIUNNTD]
Tnanansanuanslifiiudnguuy QRIN ARBWIAUT
dse@nsnnlunisarupusunuauAIAIAdlFANIN35
P P \

DU WATNANNINAFBLAIINLADETNLIT JUULL QRIII
~ P | aaa oA A
HPNLANEININTERU] NANABINe L ULLNITLANUAY
NADRVRILFNUANNARINNIRUAN LU AR TIHN NN 1
lun1sairegluuy (Q,r) WATIFHIUAINABINNTN

Waauluseudnenisieduldgluuy Q) faan

N
wansinei gL QRIN fAUANSUYUELAAIARS LS

£

a 1 add o o a v o
ANINITAU muugﬂLLuumimuqmummmw

D

wtaueasdAnannuazmunzaniazin lldseyneld
o P P ~ v
Aulssaunsiifneuazgnaiunssuau) Alndiaeg
sialyl

8. NaRAngsNUsEnNA

nuRdaRlaFuuatuayuain gudidusanianiy

v 1 '8 a ol a o
nadudautlsznevafanafined uudnandy
raunnunazdudinalulatidiannsatinduas
ARNTAMETLITRA drdne Ui neAanuas
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s L4

ANHTUALATHUAN AL

A = setup costin Baht,

G = backordering cost per outage in Baht,

H = holding cost per unit of inventory per year
in Baht,

L = Jost sales cost in Baht,

M = lead time demand in units,

Q = ot size in units,

Q0 = weekly orders form customers in units

Qd = actual weekly demands in units

R = Average annual demand in units,

r Reorder point in units

TC = Total inventory cost in Baht.

f(M) probability density function of lead time
demand,

o _

= Standard deviation of lead time demand,



