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PNWANITNYINTANUINIS  Double  exponential  smoothing  TiArAw

AARLARRUNTgR  IagTrnTesazanuaaaadeuduysaliafiy  (MAPE) winiu  13.93%
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Tu wuasdlunsd@eniniu 7 aswied lnedidunusiu winiu 100,639.33 umsiel @
ALl 2565 AunuIIIINY 436,262.10 uvsied AsiullavinisiUTeuiisununu
FIUIENUINAUNTAaNaIbADY 335,622.77 umsal viseandu 76.93%
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Abstract

This research aims to 1) select the appropriate forecasting of truck tires: a
case study of a company in Laemchabang port. 2) Analysis of economic order
quantity (EOQ) to arrange the area for keeping truck tires. 3) Calculate reorder point
(ROP) and compare the total cost before and after applying economic order quantity
(EOQ). Demand forecasting based on the order value from January 2021 to
December 2022 amounts to 24 months by nine methods with time series forecasting
and selecting the most appropriate method by forecast error considering the
minimized error of MAPE, MAD and MSE. The economic order quantity (EOQ) model
is applied to calculate the area for keeping truck tires and reorder point (ROP) and
the ordering frequency is used to compare the total cost (TC).

The results find that the most appropriate forecasting method is Double
exponential smoothing which can minimize the error by MAPE is 13.93%, MAD is
26.10 and MSE is 1038.97. Then apply this forecasting result to calculate about
inventory management factor. The economic order quantity (EOQ) is 340 units per

order, the Area for keeping truck tires is 99 m2, Reorder point (ROP) is 85 units, the
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Economic ordering is every 56 days and the ordering frequency is 7 times per year.

The total cost (TC) is 100,639.33 baht per year which the last year (2022) was
436,262.10 baht per year the total cost can be reduced to 335,622.77 baht per year

or 76.93%.
Keywords: Application of Demand Forecasting, Time-series, Economic Order Quantity
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A15199 1 NaNISNEINTAING 9 wmAdAIs

Forecasting

Month | Actual | SMA'3 | WMA 5 | Exponential | Double Double Stationary Stationary Holt Holt
periods | periods | smoothing | moving | exponential | additive | multiplicative | additive | multiplicative
Jan-21 115 - - 115 - - - - - -
Feb-21 107 - - 115 - 115 - - - -
Mar-21 164 - - 112.23 - 114.35 - - - -
Apr-21 130 128.67 - 130.17 - 118.07 - - - -
May-21 186 133.67 - 130.11 - 120.73 115 115 115 115
Jun-21 155 160 151.4 149.48 198.44 128.23 127.62 122.84 112.8 111.62
Jul-21 132 157 156.27 151.39 170.56 135.25 192.58 200.1 176.15 179.28
Aug-21 120 157.67 150.8 l44.67 156.56 140.91 140.98 145.67 143.16 144.14
Sep-21 151 135.67 | 139.67 136.12 106.78 145.01 131.77 136.88 140.66 144.14
Oct-21 124 134.33 141.8 141.28 117.89 150.44 122.05 123.55 130.69 131.59
Nov-21 101 131.67 | 133.53 135.29 127.22 153.48 164.89 166.94 175.37 180.52
Dec-21 152 12533 | 121.73 123.41 115.11 153.32 118.96 124.7 140.74 143.83
Jan-22 201 125.67 | 130.53 133.32 121.89 155.19 132.18 136.49 142.67 149.07
Feb-22 117 151.33 | 154.33 156.77 185.78 160.84 133.97 131.27 131.41 134.2
Mar-22 219 156.67 | 144.73 142.99 180.89 161.06 160.29 157.2 163.97 168.52
Apr-22 171 179 171.4 169.33 212.33 167.78 166.21 162.3 153.08 155.57
May-22 174 169 175.73 169.91 170.56 172.4 177.21 178.16 167.72 173.9
Jun-22 226 188 176.4 171.33 206.67 177.03 143.71 137.72 145.14 142.44
Jul-22 164 190.33 | 192.93 190.27 206.11 185.57 211.54 214.47 199.44 205.18
Aug-22 225 188 187.13 181.17 186.44 190.37 177.56 179.86 181.65 181.68
Sep-22 217 205 198.53 196.36 226.11 198.86 199.61 203.5 199.31 203.6
Oct-22 192 202 206.87 203.51 209.33 207.42 186.42 179.68 193.7 189.14
Nov-22 213 211.33 203.8 199.52 221.78 213.99 210.22 210.33 226.66 230.35
Dec-22 200 207.33 | 206.53 204.19 208.22 221.1 206.76 206.99 224.46 223.58
201.67 205.8 202.74 191.44 226.54 208.04 211.84 234.27 237.54
186.33 232.84 187.82 184.19 223.14 215.74
181.22 239.13 209.53 209.8 252.67 255.33
176.11 24543 203.67 203.9 248.27 24522
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100

—&— Actual ——SMA 3 periods —4—\WMA 5 periods
—>¢—Exponential smoothing ——Double moving —@— Double exponential
—+—Stationary additive Stationary multiplicative Holt additive

Holt multiplicative

a = ~ ! I A ao
AN 1 NINUTYUNEUAINITNEINTUVN 9 INAUAIT

(%

NENTNA 1 Y1INITIAINTNGINTUTLTAUNGALALUIAINITNEINTAING 9 7T

'
=

1NMANAUARNIMLAADU LATYINNISIUSHUWEUAIAILAATIALARDUINIS N ANAANS YDA

ANUARIAATOUAINEN (MAPE, MAD, MSE) wazpduusyansuaninisdnauls (R-Squared:

a1

Coefficient of Determination) AiiAnasan Ingasldrmadnsnlaainniswensaing 9 35 Tu

Y 9

12 ipeuaian  11vinsiUSeuiiguiugeainn13199ewudnds Double  exponential

'
a o

smoothing fAuwnzaunaaazdnldlunsnensalanusenisldenssaussynriaain

q

YBIUSYNATUANEN

i d a 1 2 LX
PNANTNA 2 WHaNTUIAT MAD, MSE, MAPE iag R YOIRILUUNITNYINTIN

i
Y

RIvUA 9 F59¥NUINAINTNYINTANLAR1NIS Double exponential smoothing T MAD,

OI 1 U o U 1 U 2
MSE wag MAPE singa infiu 26.10, 1038.97 uag 13.93% aua1siu diud R™ 9zildngagn
whiu 0.9819 wansinteyalunisnensaismeds Double exponential smoothing A3
=i =i o L3 v £ o a o
wngaufiaanazisnldlunmeinsalanudesnisldenasaussynmainvesusvn

b=t
NIUANYN
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A15197 2 MsSeuiioual MAD, MSE, MAPE wag R’

wiatlAnsneINTal MAD MSE MAPE R
Moving average (n=3) 26.44 | 1219.61 | 13.95% | 0.8821
Weighted moving average (w=>5) 29.14 | 144155 | 1520% | 0.9042
Exponential smoothing 30.32 | 1526.55 | 15.78% | 0.8993
Double moving average (n=3) 31.19 | 1526.96 | 17.88% | 0.4945
Double exponential smoothing 26.10 | 1038.97 | 13.93% | 0.9819
Stationary with additive seasonal effect 30.19 | 1681.02 | 15.19% | 0.7108
Stationary with multiplicative seasonal effect 31.07 | 1753.72 | 15.61% | 0.6553
Holt-winter's method for additive seasonal effect 30.76 | 1481.16 | 15.41% | 0.8262
Holt-winter's method for multiplicative seasonal effect | 30.03 | 1448.16 | 15.13% | 0.7424
A15199 3 wanswennsaliivlule
. 3 HANITNEINTEL
WABU U —
15 Double exponential smoothing
unIIAY 2566 155.19
NUAUS 2566 160.84
Y VLCH] 2566 161.06
LYY 2566 167.78
WO WNIAU 2566 172.40
quiey 2566 177.03
NINHIAY 2566 185.57
damnay 2566 190.37
QUERIA 2566 198.86
AaAL 2566 207.42
WEFINYU 2566 213.99
FUIAY 2566 221.10
3 (Fu/d) 2,211.61 (2,212)
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NPT 3 Uanstayan1sneInsalaudeInsUTinunsideasauTInian

A9MHNIUSINNS AN lURaULNSIAN D9 WausuINeL U W.6.2566 (Szewtian 12 1iau)
198738 Double exponential smoothing Fadudeyafisgiluldiuialuddusely

A15199 4 Nan1IANduUsEaNIAMNLUSUTIU (Variability coefficient: VC)

Variability Coefficient, VC

Month Forecast by DES (d) d d-d
Jan-23 155.19 24,082.48 9884.22
Feb-23 160.84 25,869.04 -8097.66
Mar-23 161.06 25,939.20 -8027.49
Apr-23 167.78 28,149.42 -5817.28
May-23 172.40 29,7122.59 -4244.10
Jun-23 177.03 31,338.15 -2628.55
Jul-23 185.57 34,437.08 470.38
Aug-23 190.37 36,239.99 2273.29
Sep-23 198.86 39,546.20 5579.50
Oct-23 207.42 43,024.47 9057.77
Nov-23 213.99 45,791.76 11825.06
Dec-23 221.10 48,887.04 14920.34

d 184.30

d 33,966.70

n
z (d2 - a*) 5.427.05
i=1
n 12
Est Var D 452.25
VC 0.013
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INETWN 4 Nan1ALINAT VC Aglawindu 0.013 Felietesnin 0.25 fauu
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Order Quantity: EOQ) nUszendlglunsiuinmusunaunsd@esesaussnniani

wingay lnensideasaildteguuanyRgiuves EOQ laud Demand Asil Lead time A3fl
waEIIAAUAsEVIIEAIT

Inglun1sAmunamusinansd@enusenda  avldunuvsealiinenineites 2

Y
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pg1a laun Aldanelun1sdsde (Ordering cost) Faduarlddnenaniiinainnseuiuns

Y
U 1% 1

WoduA wazAldanglunisiiusnuaum (Storage cost) vasustmnsalfnw FeAnldane
1% 1 I I3 | 35 = = A (% P < v
aanandunsiiusiundlul 2565 dwsidouunsiad fe weusuney ewinluteya
aandeazianuasnndemselnaiAssiudagduunnian

Y
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A15197 5 Alga1eTun1sde@e (Ordering cost)

318713 AU 2565 (HBUUATIAN - 5UIIALY)
AT 22,712.50 UM
ANSANA 134.17 UM
AgUnsaldtinau 68,500.00 UM
ANNTEAY 37.80 UM
AUENTW 261.00 UM
Aedenday 1,080.00 UM
saldrelunsdedened 92,725.47 UM
$1uau P/O Tidsteenslud 2565 (Feuay 1 P/O) 12.00 Tu
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aldarelunsdegonenss 7,727.12 UM
a519t 6 Avldnelunsfiusnundudn (Storage cost)
FuUNIsNUSNY) (Storage cost)
] . AU AU
578015 11U e
(U / whew) (vm /)

wonauiedmnssu (@las) 3.00 AU 36,000.00 432,000.00
ANTTalWaAaNm 1.00 ! 8,500.00 102,000.00
Fnisuiiea 180.00 Rl 7,020.00 84,240.00
\n3esnoufinmes 1.00 \A3eq 416.67 5,000.00
?i’lﬁ’] - - 4,500.00 54,000.00
Ak - - 12,000.00 144,000.00
Aadenday - - - 405.00
fuunsusne) (Um / ) 821,645.00
NudiTunvasalng (ms.1.) 800.00
Nuilumsdnivens 1 @y (s 0.29
Nuimuevesalniannsadaivensls (&) 2,773.20
fununsiiusne (U / v Q) 296.28

NANTSANUIMRIUSUNAINTSAITaNUSEREn (Economic Order Quantity: EOQ)

U Y
o/

MmsunuaUsinanudeinislidensausmnimainsiet lnglddayainnis

oy
[

&Y aa . . o a N [y
NYINTAUAILIT Double exponential smoothing A1ANUIUKIUIUIUNITHIBUUUUTENER
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