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Abstract

This study is the Demand Forecasting in Beverage Industry, a case study
of Business Simulation Game.The objective is to examine the appropriate forecasting
model which forecasts the demand for 3 types of ready-to-drink juice. These include
orange juice, melon juice, and apple juice in a business simulation game scenario
via Monsoonsim Business Simulation Game. Students are like entrepreneurs and
practitioners. While playing, there was a problem with the lack of guidelines for deter-
mining the number of orders for each product. Players usually based on the previous
month's sales volume. As a result, some purchase orders exceeded the demand and
some items encountered problems with shortage of products. This shows inaccuracies
in forecasting and relatively high discrepancies. Therefore, the time series forecasting
techniques such as Moving Average Method, Exponential Smoothing Method and
time-series forecasting are based on trend. Forecasting has been applied to the historical
sales data of 24 days and to compare forecast errors by Mean Absolute Percent Error

(MAPE) to gain the best optimal demand forecasting method. The study found that the
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Moving Average forecasting method is suitable for forecasting apple juice. The Time-Series
Forecasting based on Trend by Linear Regression Analysis is suitable for melon water
forecasting. While the Exponential Smoothing forecasting method is suitable for orange juice
forecasting with Mean Absolute Percent Error at 28.32%, 28.44%, 24.81%, respectively.

Keywords: Demand Forecasting, Business Simulation Game, Beverage Industry
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Date Apple Melon Orange Date Apple Melon Orange
1 13,000 19,300 46,000 13 44,500 37,500 87,000
2 23,500 67,000 23,700 14 97,600 46,500 60,000
3 19,300 72,000 95,000 15 55,400 33,000 78,400
4 26,000 69,500 48,000 16 49,300 97,000 65,200
5 25,000 44,500 115,000 17 67,000 64,300 55,000
6 35,000 120,200 65,000 18 72,000 65,800 67,800
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8 25,000 83,000 76,000 20 44,500 53,000 95,000
9 36,000 67,800 52,300 21 55,500 33,700 84,300
10 20,000 55,000 33,700 22 51,000 44,500 98,000
11 31,500 45,100 44,500 23 29,000 49,300 77,500
12 24,300 55,600 115,000 24 36,500 67,000 83,800
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f397 2 SRTRIUBATIBUINALY FouATUR 1 SoTufl 24 Pa9USEN SIMData

naNEUA 2R (UN) Souaz
vueuiia 991,400.00 03.78%
iaau 1,476,600.00 35.42%
i 1,701,400.00 40.81%

T 4,169,400.00 100.00%

2. @AnyAsnamensaiianimadaniswensaifivnnzan

Tuduneufisns @iﬁﬂﬁdﬁﬂﬁagaﬂammﬂmﬁLﬂiﬂ:ﬁﬁ'gﬂimﬂiﬁﬂ%‘mﬁa 1. ABwensniuuy
nsAeasAaaufl (Moving Average) 2. 33n1swennsaivsudeudndluwudea (Exponential
Smoothing) LA 3. mawmmnﬁmuaqmuL’JaﬂﬂﬂmmLLu’ﬂﬁN (Time Series Forecasting)
fpAtnsezinsnnneeiBadu (Linear Regression analysis)

BwensnluvuAiadsiadauil (Moving Average) uasnsfivdmensailusuien
Tasnsmeanadsaesioyalusindoundsviordonnangasiuiy N A1 (Hyndman &
Athanasopoulos, 2018) ﬁhﬁﬁmam\lﬁ%Lfluﬂ'ﬁwmninimmﬁagadlwﬁaaL’Jmsia‘lﬂ (@ I8
t+1) Tawen N fildazifusuaugniasnauaile

35n19nensaifigey Aa 33n1sweansaivsuissudnsluiuudea  (Exponential
Smoothing) Iﬂﬂﬂ’\‘ﬁWﬂ’]ﬂ’iﬂiﬁ)ﬂﬁﬁ’]ﬁ’mﬁﬂLLﬂ"’EJ'E]?aJ,aﬁJ%\‘lLL@SﬁWWHWﬂ‘iﬂjﬁﬂUﬂﬁdﬂﬁd‘ﬁ’NLvi’liiju
(Brown et al., 1961)

Bnawensafuvueynsnalaemaualin feiinsiessinisoansdedu
(Linear Regression analysis) Aa tudfnensaiimanuduiusseninedudsdassuasiugs

[
o A

mnﬁagmﬁawmniﬂiamﬂm (Montgomery & Runger, 2010) Tuns3deiludsdase fe
a1 () wasfulsen Ae woamieiwald

3. Wisufisuwan1IweINIauaTaTUNR

Tu%umauqmﬁwmmmﬁﬁﬂ Ap MIFpuisunsnensaiuasasUna neun1siSey
wWisunsweansal A8manensaiudaziBasgnihinmeamnnivesinigelaslideyauanay
24 Hu arlddmsunsuwisuiisumanensailusnudded vjfiﬁﬂLﬁaniﬁmmﬁﬂmmmaﬁ%uﬁ
ﬂfsfmﬂmml,ﬂé"auauyini (Mean Absolute Percentage Error) %30 MAPE Lf‘iaomnﬁmmi
Wisuisuwadnszaan awensaliueasenefiuansneii TaagasnisAmunua wizasasiiud
anwasaAapuaNysal esgUnailansnennsalifige

WNAaN15IBUALBALSIBNA
INNIFANEIITNIINEINIIANEBINTUHALIWSaNAN 3 wila A &N UWasU

washuedla Tugduuudainiiguiofiowld fe nmsasfanueeamersounsuniiigue
MeeadedaRumuenensiviinasnnifiuanudissnsuazuenemanuilymaudaneie
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uaalAiudsaaliwiuglunswensad uszanuaaandsureutiegs vlilisansansy
suavANHFBIN1IgnAliaE1vagil

a1sef 3 adfAdenssandoyadilddne

APPLE MELON ORANGE
Mean 41308.33 61525.00 70891.67
Median 36250.00 59950.00 69650.00
Maximum 97600.00 120200.0 115000.0
Minimum 13000.00 19300.00 23700.00
Std. Dev. 20424.90 24026.69 23605.82
Skewness 0.962311 0.688644 0.048268
Kurtosis 3.542050 3.253992 2.504053
Jarque-Bera 3.997985 1.961435 0.255282
Probability 0.135472 0.375042 0.880169
Sum 991400.0 1476600. 1701400.
Observations 24 24 24

WednwuazswnseameiwaliaoudTuii 1 SeTuil 24 wudn seamedudn
ﬁmwﬁﬁgm Ao dhdw ﬂaﬂmmmag’ﬁ 1701,400 UM 89aEnAe nsassuLaziuelda
HOATILIIN 1,476,600 LINUAZ 991,400 LN AINKINY TINTAY 4,169,400 LM

ApaniideidenasaanienniiniswensalfisdSnensalusunisaedonfeud
(Moving Average), 33n1awennsaivsudeuidndlumuden (Exponential Smoothing) Was
m‘swmmniuuum“miunm‘[mﬂmmum‘[ﬁu (Time Series Forecasting) #2835113531AT1¢H
nsanasuiBaidu (Linear Regression analysis) G913 9HUINT 1 ez Wil 1 Han15weINTal
vusddla, nit 2 wananensaiinaasey, mnd 3 wanswensaindw
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Forcasted Apple Juice Demand

120,000
100,000
80,000

60,000

40,000

20,000

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

—®— AP-Demand AP-Moving Avg AP-Exponential —@— AP-Linear Regression

a1 wanawenIniiuetida

fan i 1 wamanensaiiuetidla uaasiesuausssanuiesmaihueditiaese
WawSsuieuiunamnensal nswensaisiedinensaluuunisAniadsadouil (Moving
Average), 33n1snensniusuiSsuBndluiuuidiua (Exponential Smoothing) Wan1IWENTAl
LLl_I‘]J’rJ‘Lqm‘juL’JE\]’]I@EIW’]Gi’]LLu’JIﬁN (Time Series Forecasting) #2835n1931AT1LANMI0ANDYLEY
& (Linear Regression analysis)

Forcasted Melon Juice Demand

140000
120000

100000

- mﬁ/x\"ﬁ\\ A e
- V Y\/\/ \u/ W—.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

40000
20000

0

~—@— ML-Demand ~—@®— ML-Moving Avg ML-Exponential ML-Linear Regression

AWf 2 wanInenIniuINAEsU

Fanndl 2 man1INeINIETIINAREY LEAYEITIUIUIATANNFBINITHINANEUTS
Wewssufisufumanisnensal nswensaidedinensaiuuunisanadsiaieudi (Moving
Average), 3%‘miwmmﬂjﬂ§uL%'ﬂuLﬁnﬂﬂLuuL%ﬂa (Exponential Smoothing) WRZNISWENTOL
wuuBynINIRlasmAILWILTY (Time Series Forecasting) #w35nsiasziinisnaney

\9L&U (Linear Regression analysis)
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Forcasted Orange Juice Demand

140000

120000
100000
~ A\A
80000 \ﬁ/’:\ \/,/:\\ Mb/
| N ‘ /
60000 Y V . M /\/ \f“.‘\w—.,/./

40000 .

20000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

—@— OR-Demand —@— OR-Moving Avg OR-Exponential OR-Linear Regression

o€

(%

A 3 wamangnIniungy

fandl 3 manswennsaliduuaasieuuiareNEFInITIdNese Wewduy
Weniunan1swensal manensaidiednensniuuunisanaisndaudi (Moving Average),
Emswennsaivsudpudnfluuudiea (Exponential Smoothing) wazn1INEINIAlLULAUNTH
nalaemAwulldy (Time Series Forecasting) faedimsiasevinsannsaidaidu (Linear

Regression analysis)

= ' a ¢ & & = & &
AT NN 4 LLN@\?N@V’HLQE\]H"HBGLl]ﬂil:’ﬁuﬁ]ﬂ'}’]&lﬂﬂ’]ﬂLﬂaﬂuaugimﬂ'ﬁ‘?ﬁlﬂqﬂ'ﬁm

MAPE Moving Avg Exponential Linear Regression
Apple Juice 28.32% 30.76% 29.19%
Melon Juice 33.93% 33.91% 28.44%
Orange Juice 25.40% 24.81% 29.98%

nam3fne mahdeysvaamenyihnmsnensalieiinensaliuumsaaiadoun
(Moving Average), 38nmawennsaluSuiSeuidndliuuidua (Exponential Smoothing) WA
mManeINIaikuuBYNINIR lAEMAMIALTN (Time Series Forecasting) #ae38madiasnes
nsonneeLdaLdY (Linear Regression analysis)anlHlunnsnennsaidudiiuetida, dnwasau
wazindn wudn ABwennsaliuunsaefeafaufl (Moving Average) fanuwmsnzaniidlu

& % X 9 ' a ¢ & & P & 0

manensalihueliia Merualfesasdaiiduianuaaiaiaiauanysalnmswensal (MAPE)
N 2832% ﬁm%’umiwmninﬁl,uuagnsuL’Jaﬂﬂﬂmmuu'ﬂﬁu (Time Series Forecasting)

v aa a

FpABn9ilezrimInnneulBaiy (Linear Regression analysis) fanuwmanzanildlung
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wensalinaaauy ﬁaﬂﬁWLaﬁﬂmaama%vﬁuﬁmmﬂmmLﬂﬁauauymimiwmnmi (MAPE)
i 28.44% TupueiiSnsnensaivsuSsudndluiuudia (Exponential Smoothing) #A3
wsnzanilflunswennsaiings G”nwhLaﬁl"ﬂmamﬂaﬁﬁuﬁmmﬂmmLﬂﬁauauyinimiwmnszﬁ
(MAPE) i 24.81%

daiauauL

nan1snsasell  amnsailuldduuuamelumaneusuniswensaizesussvle
wivnlusaun1sniads eedithdedu q Wailviennnid Tunsfneedsisluaisiiansan
Hasedu 9 Tunsadrefuuuneinsaisae g19idun1mensalidenmunin (Qualitative
Forecasting Method) 13y Uszaumsallusismasiuimsviefuiifen sszneuieli
Waandaau ntladanielunaznisueand g Adhnieadssiunisdadulaliated

UszRndamuniedu
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