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Abstract

This study aims to research container demand forecasting due to the Covid-19 situation. There are
measures to reduce the number of employees in various places. These are the reasons that the operating
time of the container at the terminal is longer than before. On the other hand, the volume of export
demand began to increase, but the space and volume of containers on board were limited. As a result,
Ocean freight or freight rates will increase by more than 300% in 2021. Forecasting sales or customer
demand is an important business plan. The researcher recognizes the importance of forecasting and,
therefore, studies appropriate forecasting techniques. In the case study in which the researcher collected
the data, Freight Forwarder is one of the service providers for booking containers for importers and
exporters. Forecasting sales or customer demand is an important business plan. This research aims to
compare various forecasting techniques that provide the best choice for the collected data by minimizing
mean square error. To forecast the demand for the container, we collect the record for containers from
Jan 2020 — Jun 2021 and use nine forecasting methods. The methods applied to compare are Simple
Moving Average, Weighted Moving Average, Exponential Smoothing, Stationary with Additive and
Multiplicative Seasonal Effect, Double Moving Average, Double Exponential Smoothing, and Holt-
Winter’s Method for Additive and Multiplicative Seasonal Effect. The reason for selecting these
methods is that there are many types of data, such as random data, trend data, seasonal data, and trends
with seasonal data. The results find that exponential smoothing is the best forecasting method that can
minimize mean square error, which is 3,855.97. Therefore, an entrepreneur can apply such
recommended methods to forecast the future demand for the container.
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2) ANRALARRLAILLILLI91EMEN (Weighted Moving Average, WMA)

Frp1 = Awy + Aeoqwy + 0+ AppyiWy (2)
e Ay =d@seunant
Fr  =dmensnloioan t

Fipq  =dmennsafwesandall vse £+ 1

n = RIUIUTIAIANN M 1INNTANLID

a ' o

w; =Wq, Wy, W3, ..., W, uasanzesdinindayadAdiviaiy 1

| X wi = 1]

al

3) 38n13U5uFruuuLengd L uunidaansaiden (Single Exponential Smoothing Method

1138 Simple Exponential Smoothing Method)

Fipq = a4 + (1 — )F; (3)
Tneii Fiyq = ANeNsnfIesdaeaanf t+1
Ap = dayaaieresinannni t
F, = @mgnsnfestanani t
t  =dnaresdeys
a — Al Fe Smoothing Constant (0 < oL < 1)

4) FBUULINAD NnANTALLULIAN (Seasonal Additive Smoothing Model: SAS)

Fiin = B¢ + St+n—p
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gumsiingades Er=a(A; — Si—p) + (1 — )E;_4 (5)
Se=v(Ar —E) + (1 —v)Si— 6)
0Sas<1 uayr 0SB
E, = Zf=1§’ t=12,..,p @
S=A,—E,t=12,..,p

e Frpp = Amennsnfesdaenaii t+n

E . ” . o

¢ =svsugredeyaluteanaii t
oA | PN

St =rAdringnialuteanaii t
v s o

Ay = deypaiaresdoanaii t

t = 4991981784983A

n = wilegaaaan

p = auaudeyanldAiun

o = AN3Tmes (O S oL <1)

14 = ANNHes 0 S Y S 1)

5) fQﬁiLLUU“i’m‘Qm@Jﬂ’mLmuqm (Seasonal Multiplicative Smoothing Model: SMS)

Fiyn = E¢ X St+n—p (8)
Ec=a(A¢/St—p) + (1 — )B4 ©)
Se=V(Ac/E) + (1 —v)St4 (10)

0So<1 uaz 0SB <

Et = 2?:1%)1: = 1)2I P (11)
S = Yt/Et't = 1,2, -, P

e Fryp = Amennsnfiesdaenani t+n

Ey  =szdugmaesdeyaluteanaii t
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St =edatiggnialudasnaii t
v - . A
Ay = dayaasaaastosnaii t
t = M9919A1 19310y A
n = Yil9T919a0
p = auaudeyar liAwn (Period)
a = ATWNTIHIRT (0 S LS 1)
Yy = AN O S Y S 1)

| v

6) NIUALRRLLAREUTNT1489ATI Double Moving Average (DMA)

[
o

- = I~ Y
NIIUNALARLULANDUNATIN 1 1ﬂﬂWN@NﬂWT

_ (AptAp 1 HA o+t Ar_ng1)
n

M

v
o

P o A S, ony
NITUNALARLULANDUNATIN 2 Vl’]iﬂ[?lqﬁ\lﬁllﬂ’]i

(Mg+My_1+Mp_o++Mp_p41)
M{- — t t—1 t—2 t—n+1 (13)

n

anNg (14) MNA9IINARINTENINN 2 ANLRALILATEIN 2 10
_ /
Et —_— ZMt - Mt (14)

v o

aung (15) iluenilfuilgedus Trend (Additional Adjustment Factor) FasnafiiA1A Y

414 (Slope) 1039@3A1wT
2 !
Ty = Y (M, — M) (15)
n—-1
aunng (16) ldiluannisnensnideyaatantin P 1amnan
Feyp = E¢ +nT; (16)

U Ly 1 dl
oo Fiyp =dAmensafyesdesaand tip

v '

A o a da & : =
¢ =Teyaasaiiinruludognani
M oA 4 4y

¢ = ARAUARDUNATITILIN

/ oA 4 xd
M;  =fuadsndeunAINass
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n = awaudayafinAiade
t = 19919a178498Ya
D = RMUIUIIAANTIFBININEINTIRWULN

7) 3an7rUSuBauwuue Nl uuuidnatnae9ATs (Double Exponential Smoothing Method,

DES)
AN (17) wWARIANLSUFeL
Si=0d; + (1 —)(Se—1 + Tr—q) (17)
aung (18) uamspntsznnsAuwa il
Te=B(Se = Se-1) + (1 = BT (18)
ANN1T (19) WARIANNENNTIAMUTIN p 99/
Feip =5+ Tp (19)

1 1 v
lna Firyp = dmensalassiion p

A =deypaseresdanaii t
St = szAugIuresdayaludasnaii t
T; = A iluaastagnani t
t = d9919a178498Ya
4 ——
p = wikstaaaanieunti
o = AAsilfuEsuduiudesa Smoothing Constant (0 S aL < 1)
B = AdSuBaud itz lifn Smoothing Constant (0 < 3 < 1)

fdl

ad o ¥ a < = a aa a
8) snrUsuIWrs L ndInuuumeauwuulaai-aumas HENTNATRIOANIAULLLAN (Holt-

Winters Additive Seasonal Exponential Smoothing Method)
Ft+TL == Et + nTt + St+n—p (20)

Er=a(Y; —Si—p) + (1 —a)(Ep—q + Te—q) (21)
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Te=B(E; —Et—1) + (1 — BTy (22)
Se=y(Ye—E)+ (1 - Y)St—p (23)
0Sas<1 ,0SPB<1 uaroSy <
aunsiiieatas S =Y — 2%;1%, t=12,..,p (24)

T Frpp = Amennsnfesdaenaii t+n

A P a | a
¢ = 4R1AATNTBITIIAN t
E o % , a
¢ = szAugIuTesdayaludasaani t
T; = Auuaingeetagnan t
| oA | =
St = ATt ANIAlUTNRAIT t
t = 4991981784923A
n = yiledaaaan
p = auaudeyanldAuon
o = ApsilfuBsuduiudaya Smoothing Constant (0 S o < 1)
B = AlfuGaudmiumlszaunnun il Smoothing Constant (0 £ B < 1)
14 = AlfuBaudmsutszunniggnia Smoothing Constant (0 S Y < 1)

1
calala

9) AnsdfuliFaud@ndinuuudsauuulaar-une MTENENATIgNIARLLAN (Holt-
Winters Multiplicative Seasonal Exponential Smoothing Method)
o a
ANNTT (25) ANN1TUFUEL

E. - “SAt +[(1—a)(Ep—1 + Teoq) (25)

t—s

A1N17 (26) UszuuAuwunliu

Ty =B(E:/Ei—1) + (1- B)Tt—l (26)

AuN"T (27) ANN3UTTNNUANL AN

St = Vﬁ_f + (1 —v)S;—s (27)
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anN"7 (28) annMIneNIniatemti p 10
Feyp = (E: + th)St—s+p (28)
0Sas<1 0SBt uar oSy <+t
aunsiiieadas St = Yt/2?=1§; t=12,..,p (29)

1 L 1 dl
lna Fiyp = dAmensnfiestesaand tip

A - dayaasdlusannani t

E; = AnfuBauestaaaani t

T; - slrzannuuun Mresaginanf t

St - finlrzanunaniatestaaaand ¢

S = FWANENIVEIEANA

t = 4991981784983A

p - dusudeyafidesnennsnidoai

o - FaeilsuEey 0 S a < 1)

B — AU Feudmiusatlssan o T 0<B=1
y = fﬁiﬂmﬁﬂé’uﬁﬂmﬁ’m?ﬂq@m@ OSy <)

VT T PTG T o Tt FA G R O IR e IR T T P R TV U E L TP ETE G P LT LR T R
wenand InaAnAANLAnaNszngAnenIaliaAnase dduaiuigidela linnsdnAianuaainndausos
ad a a ° o = dl ' L8
78 ANRALANNRANAIANNAIAEY Mean Squared Error (MSE) Ineiade 184 iAaInlAReuledAwenIniuay
ANATIIUNRENINAIARATINIIWT Ry AN AR HIAAR IARBUTRLAAS ITITIWI aTiantsnennsal JuuuL
FA ) 22 o g semal a o o = = = =
WA NusutNganegade i aA1 A NEaNaIANa9ae9 esainanun1sadlaia-19 Hadnuiasuilas
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Py o y & oo <o g9, A 9 A, T
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wsiaz AN lAunannisld ExcelSolver Tunnsinuumen a1uns0alana m19neh 1

anvaa1nmanee 1 dayagnuiiteanidu 4 Tasuna dusudteadandeuitnasinia 3an19UiuEey

)

ol

wuuBnnudsat aeense Fan1slfuliGeudndinuudsauuslaasd-dune MNEvENa1R9 gNIARLILILAN

|
a

el lrdeudndnuuudsauuylaaiune Milavswatesganiauuugm ilasans1szansida (Ocean
Freight) %qﬂﬂé”u'%w%@uﬁmLﬁﬂﬁ@ﬂﬂmmmﬁmﬁu uazAsvaFailasuulaatnaiaaululnaunadaly
anfretneiy Aszansdatanieu unsAN 2563 - funAn 2563 MArANsTaEn U Aeana e linTee
vl nnugneumuineslunisdseanliuansieiu udsanGudiiou e 2563 - fiquis 2563 aznwd
Binunsdeeaniliiuauiindu suilasnaniszandeianas lumenguiu doaieu NINHIAN 2563 -

Auenen 2563 AnuseINIsunug peumLLefanaatnginlidn nan1aInAnIzINaEeINgITY

dl 1 a o"dl [ % &
ANTINN 1 m‘wwmmem”lﬂumiwmnimﬂ?mmq]mumumm

silnuumswennsal mdraimiin
Weighted Moving Average 2 periods Wi =0.00 W;=0.85
Weighted Moving Average 4 periods Wi=0 W,=0.07 W3=10.09 Wi=0.83

Mnniines
siwumswennsal
Alpha Beta Gramma

Exponential Smoothing 0.86
Stationary with additive seasonal effect 0.66 1.00
Stationary with multiplicative seasonal effect 0.55 0.24
Double exponential smoothing (Holt’s method) 0.70 0.07
Holt-winter’s method for additive seasonal effect 0.35 1.00 0.91
Holt-winter’s method for multiplicative seasonal effect 0.35 1.00 0.50
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13997 2 uanstayatBuiniANfaInIsfrsunuafiazAINIsneInsala eI sluew AR

Simple Simple Weighted | Weighted Holt's
Exponentials| Stationary | Stationary Holt's
Month/Year | Actual Moving Moving Moving Moving DMA(k=4) | DMA(k=2) DES Multiplicativ
Smoothing |  Additive multi Additive
Average 2 | Average 4 | Average 2 | Average 4 e
u.A. 63 158 158
. 63 129 158 158
ila. 63 m 144 133 133 133
.y, 63 174 153 170 mn 167 161
.0, 63 231 176 160 174 mn 174 158 158 209 172 158 mn
.. 63 250 203 178 222 222 223 17 162 243 221 180 174
n.A, 63 206 241 208 247 243 246 213 289 298 257 303 335
.0, 63 225 228 215 213 212 212 226 239 307 209 233 282 300
n.g. 63 23 216 228 222 225 23 234 218 263 197 228 285 262
.. 63 214 234 21 240 239 240 211 190 255 262 248 220 198
9. 63 216 29 222 218 218 218 213 257 216 220 232 147 202
4.0, 63 153 215 225 216 218 216 235 238 218 195 29 195 212
uA. 64 178 185 207 163 163 162 193 184 182 139 173 205 1
.. 64 283 166 190 174 178 176 152 148 142 137 175 164 132
ia. 64 237 231 208 267 263 268 239 212 208 328 265 221 222
w.y. 64 169 260 213 244 237 241 228 249 244 304 258 208 242
W.A. 64 273 203 27 179 184 179 224 206 233 118 192 252 267
0. 64 431 21 241 257 261 260 275 214 290 248 257 355 311
MSE = 527670 483908 440141  460611| 387670| 496965| 464591| 635561  635561| 437553| 385597 562761

MSE (f1AN3AAALAR D)
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Sansdfusen . .o
& REGRBTHITE]
sa. _d sa. _d su. _d sa A a4 w s ss . N PPV R N 1 11111111 e
iBAaAn iEAaan EAaL JEAnadn  FEmsliutoy L. == JEAAL JeAuadn  FEmslsudoy . @ndiniuy
R a4 d A d 4 d = o Afuuudieas Sfwuudaag 4 a% a4 = o [EHHETRIM] =
\AAauNaLtY  lARauNaty | lARaUNULY  ARauALLY  uwuuand | o = \ARaundy  1ARaund wyuLany s PR TR
. . v w s 5 LHANIALLY LEIAaNALLY ] o o Tamd-iumas - s p
dw 2 dn 4 aahwidn 2 ganlwmdn 4 Twwwdes - ; da0ATa 4 §a9A59 2 Twuwdoadh Jas Tans-Tunas
gox N AM Z NHANENAUDY dox =
LRHEER AULIAT ALAal Aua AsaLfED ¢ AULIAT Aunan #2950 J—— nianinauas
¢ aaMAauLLA
10 ¢ -
MSE  5,276.70 4,839.08 4,401.41 4,606.11 3,876.70 4,969.65 4,645.91 6,355.61 6,355.61 4,375.53 3,855.97 5,627.61

U7 1 ArAnuAa AR ULsazgLILN TNeNgn]

HANNITILEUAT MSE AlAaInnnswannsafainansned 2 wuda 359 1WA MSE Anfigadawiniu
3,855.97 Ain Tsn1sUfuliFeuBndInudnauuLTaas-3ume B Ena2enN1ARLLLN AN MSE $898311

Winfu 3,876.70 AaRan19USUEHULULLE NTINI LT A ASILR L0
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aa A aa

anunionslfuliGeusndinmudsavuulaad-dumefianinazesggniauuuuan Tie
WeNIIMAAT MSE Anfiga inazdayanensnimnndesnisgrewmuuesiifadeunlinwazggniatsznauag
soe Tuaniunisalnisszuinaeslanin-19 AuruEeanadiazsesiulTuugraunuuaslaatineanin Mnli

gaveanliauisomiunszansGalaiieanaiuaausianisiideaan i liaonuseansgpeumuiue sluug i
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