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Abstract

The objectives of this research were to analyze the appropriate demand forecasting
techniques for the forecasting of the number of tourists who visited and stayed in Bangkok.
Design of experiments method was applied to determine the most appropriate forecasting
method in the optimization experiment. For experimental design, a Randomized Complete
Block Design (RCBD) was generated and Analysis of Variance was carried out. According to the
ANOVA, the forecasting methods had statistically significant effect on the Mean Absolute
Percentage Error (MAPE). According to the main effects plots, the appropriate forecasting
method was the Winters” method with 12 months seasonal length, which was a suitable
forecasting method for the number of tourists in Bangkok forecasting with the seasonal
demand. Additionally, the confirmation test was conducted using the Paired T-Test and it
was found that the average of MAPE using the Winters’ method was significantly lower than
the average of MAPE using moving average. It can be concluded that the average of MAPE
using the Winters’ method decreased by 93.4% compared to the average of MAPE using

moving average.

Keywords : Demand Planning and Forecasting, Time Series Analysis, Mean Absolute

Percentage Error, Design of Experiments
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General Linear Model: MAPE versus Forecasting Method, Country

Factor Type Levels Values

Forecasting Method fixed 4 Double Exponential Smoothing, Moving Average,
Single Exponential Smoothing, Winters' Method

Country fixed 10 Australia, China, India, Japan, Malaysia,

Singapore, South Korea, Thailand, UK, USA

Analysis of Variance for MAPE, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Forecasting Method 3 1649090 1649090 549697 6.97 0.001
Country 9 934717 934717 103857 1.32 0.274
Error 27 2129550 2129550 78872

Total 39 4713358
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Main Effects Plot (data means) for MAPE
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Forecasting Method

Tukey 95. 0% Simultaneous Confidence Intervals
Response Variable MAPE
All Pairwise Comparisons among Levels of Forecasting Method
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Paired T-Test and CI: Moving Average, Winters Method

Paired T for Moving Average - Winters Method

N Mean StDev SE Mean
Moving Average 10 540.390 578.196 182.842
Winters Method 10 35.670 28 o 39 (/15123
Difference 10 504.720 577.303 182.559

95% CI for mean difference: (91.742, 917.698)
T-Test of mean difference = 0 (vs not = 0):
T-Value = 2.76 P-Value 0.022

A9 8 Nan1sadauLNatiuguna (Confirmation Test) lagldn1snagau Paired T-Test
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demnusumavestinvieadisndiu Blocking Factor amnmsvnaeuiietiudunafiuandlunni 8
Anadd T Al lunsnaaeuwiniu 2.76 wazen PValue Ao 0.022 sndnsesutfoddad 0.05 Fau
A ad oves MAPE Tngl433 Winters’ Method 7iiA1 Seasonal Length §7uau 12 wWeu dadasndn
Aadsvas MAPE 1neld35 Moving Average aehsfieddayneaddissiutiuddayfinedeu 0.05 (0.05
Significance level) NM3UsERIMNIIAMUUANAslAsRE BsEIeA i Bues MAPE Tngld35 Winters’

Method wazanadeves MAPE 1ngl435 Moving Average Aoseeay 504.72

Moving Average Plot for Bangkok_Tourist

35000001 Variable
—&— Actual
3000000 —m— Fis
Forecasts
+ 2500000 A —A& - 95.0% PI
g Moving Average
1© 2000000 - Length 3
x' Accuracy Measures
£ 1500000 - MAPE  2.84704E+01
g
& 1000000
500000 -
0
&
o 0
S

] A oMAN o, ¢ o o =]
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Winters' Method Plot for Bangkok_Tourist
Multiplicative Method
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3N AINTARAAT Winters’ Method Plot %3 un1sweansal S1uautnv e i 87lu
ﬂqﬂmwmmuﬂﬂumwﬁ' 10 WlowSeuiiisuiunmiiuans Moving Average Plot d1wiuniswennse]
FnutnvisadisalungammamuasTuaind 9 wuin maneinsaldudnveafivalneuas
tvisadieassszmaniiunanisaginlunsammuvnuasiull we. 2567 vie aa. 2024 Tagld
Winters’ Method i1 Seasonal Length $1u2u 12 e farmusiudige lesandiadsves
MAPE winfudesar 3.88 wazAianuudugilunisnensaisiuinveadisafivnieawaginly

£

nyunNELATeYsesay 96.12

A3UNaN1338
Tumswensaliwutnvesiiedlunsiaznguitdmune 8n1snensaliuveynsunal (Time
Series Analysis) ¥4 4 35n199 launlglusuidesagd laun 35 Moving Average 3% Single
Exponential Smoothing 35 Double Exponential Smoothing wazids Winters’ Method lagld
] a & v 1% A a ¢
ARREYRY MAPE WURILUTROUANBIURINITNAARY LazlinN159ankuun1sNAae R iadnT I8N
BnsnensaiivngaungalunmnasNenIAniign (Optimization Experiment) N1509NWUY
nsnaaedlunuidedldnisesnuuunismnasaluy Randomized Complete Block Design (RCBD)
wazldn1siATzriAuKYsUTIN (ANOVA) lunsiiesigrinnismsnensalilvansauiign Ussine
Y «:4' & . a ¢ A a ¢ ¢ a o
vaatinvisaiendu Blocking Factor 3nM1sAlATIgiANKUsUTIMETIATIERIngUTEaIRnuIfy
Tausn weliasennansenuldadeiznmsnensalndnansenudermaunaaaaeulunsnensel
Jnudnviesiginguidimngiuuigiwasinluiuinidmanglunsannuniues wudi 35013
NeINIIUUUNITIATIEBUNTUNEAT duansenuediideddgyseladunauauss (Response
Variable) leiuA A1Lafev09 MAPE NansaaauauufgIunyuin Udsauufgiundn (Hy) wassousy
auufigudy (Hy) aguledn Bnswensaluuunisiasiegiaynsuan (Time Series Analysis) &

o o ' o @

| A i a | Ao o w aad o o -
NANTENUBYNUUYEIAYADAIRATVDY MAPE 98 19UUIE AN INEDANTEAUUlEIAYNAdaU 0.05

17

D

A 9w 9 I3 Y v 1 oA a ¢ aa ¢
wazieliussgihminevesingUsrasdanddeden 2 loun eldinszimisnsnensalimvangay
lunsnensalduiwdnveunigangudvanefiuniadruietnaswnlun wiid el
nyamnamuaslagliisn1sliesgiiounsuia 1NNTIATIERARLLUTUTINLAE Main Effects

o W 1

Plot dusuAadeues MAPE wui 35nswennsaliinansznueg1eiltdedAgyse Atadeues MAPE
LAZAINUWHUNIN Main Effects Plot Wua1 A5n1snensalfiinunzaude Winters’ Method 7AdlAn
Seasonal Length $1u1u 12 ey 1Wuisnsnensalnwengaudmsunisnensalsautinyiesien

Mg IwagAnlunFunnuIUAS
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aAUTIWNANITINY
lunsnaaeaienANAfian (Optimization Experiment) Tngldnsiinsigsiaiunwdsusiu

o w a

WU FnsmensaifinansenuegefitedAgmsadfde Anadsves MAPE Tae3sniswennsali
winzauivinlildauadeves MAPE ﬁﬁaa‘ﬁlqmﬁa?% Winters’ Method fififn Seasonal Length
F1uIU 12 Weu nmsvadeuliieBusuna (Confirmation Test) wuin Anadeves MAPE tngld3s
Winters” Method 7iiiA1 Seasonal Length §1uau 12 ieufiAndesninaadevesdn MAPE filsann
QUEINRE] Moving Average ‘171'53'@'1 Moving Average Length 91U 3 Laauaﬁiwﬁﬁaﬁﬂﬁmmdaﬁaﬁ
sedutuddnyiiveasy 0.05 ewnaadd t Allunsnageuwindu 2.76 warAn P-Value wirfiu
0.022 Fashnnsesutedfaiinaaeudl 0.05 waznsUsTanamALLANAREESTINIALRA VDS
MAPE 1agl433 Winters’ Method 71 Seasonal Length 113w 12 iiouuasAiadsves MAPE
1neleis Moving Average ﬁﬁﬂ'”l Moving Average Length 9713u 3 Weouviniusesay 504.72 a:;ﬂlﬁ
TAaderes MAPE Tngld33 Winters” Method 7ififn Seasonal Length $1uau 12 Weuanasiosas
93.4 \ewFeuiflsutuanaieves MAPE lagldis Moving Average fifiein Moving Average Length

1w 3 Weu Wesndeyadnuiuinviesdieilunguvmumuasiideyaduutnvieanisnduuuy

'
a

§9n1a (Seasonal Demand) lagfidnwiutnvisuiginunAgaginlungunnEnIuATIINlUY
ganaviesie (High Season) lauf Frsaeniiungaeiludiaunaniansanunauazmeniading
wazdiduudnviesednunigiwasinlununnuniuasieslugisuenggniavieuiiel (Low

=

Season) TugasudinfeungunantufouganaluLdag

GGG

Jarauawuzdmsunuideluowian loun n1sveaevauufgIuiiisnisnensaliinansenu
sar1Auaatnad aulunisneinsal Mean Absolute Deviation (MAD) wae Mean Squared
Deviation (MSD) agafiaddgynisadfndely uagdinszinisnisnensaifivanzauiioansn
aruaaInedeulunisnensal Mean Absolute Deviation (MAD) way Mean Squared Deviation

(MSD) wagtiuanuusiuglunisnensaldnnuinvesiernuiewazinlungammumunassely

AnRNIIUUTZNA

§ av

lasensidelasunuganyunsideandidnnuanenssunisduasiineimans Ideuay
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