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Abstract

This research focuses on analyzing the efficiency of the model in forecasting retail
sales in Thailand. It enables the forecast results to be effectively applied to business strategy
planning that leads to important guidelines for researchers and entrepreneurs in selecting the
most efficient forecasting model using the Long Short-Term Memory, Gradient Boosting Machines
and Random Forest models. The work process is divided into 4 parts. Part 1: Data collection,
Part 2: Data cleaning, Part 3: Data analysis, and Part 4: Model evaluation. This work uses data
from the Data.go.th database, which contains 7 attributes and 50,219 rows. The results of the
research have revealed that the evaluation of the efficiency of the model used in forecasting
retail sales in Thailand with the highest efficiency is LSTM, which can indicate the most accurate
forecasting ability with an R-squared value of 0.90. Importantly, LSTM is recognized as the most
efficient in predicting retail sales. The second place is GBM which can indicate accurate

forecasting efficiency with an R-squared value of 0.89 and the third place is RF which can

indicate accurate forecasting efficiency with an R-squared value of 0.88, respectively.
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Junadwieonuluiian uazdruanvieidudu
hmaisuiisuUssansiwwani ey
d9uil 1 dausausudoya
AIdglalianudrAyiuteyaginssuain
HAUANTAESIVTINTDYAEDAUIEAINT TUAN
soulatinarfrudeenladiianunainvane
Mngruteyafiogluivled Data.goth Feg1u
Gfljalga Open Government Data of Thailand Ju
audnansdoyailinanady neldde data.go.th 1

Y Y

o w [y o a

AINNUANRIUNSTTUIRRIVIA (BIANTUAIYL) WAILN

<9

e

unelduwinnisidugudnaislunisdngs
ToyaillaniassvesUssimailiUszvvuaangn
dnisdeyaninsglaazain a5y naoanan
Tnetoyafimeunsaglusuuuulndfiannsousns
fhognediaya (Preview) uuushlusih lnsyadeyadl
Juteyanisnesefuvesgsiamuaniaui
Tusvezign 2 U fewifuil 1 unsieu . 2021
89 31 $unaw e 2023 Siavua 7 Aodull
50,219 uenv3dav FedlsrwaziBunvesusiaz
podutisail 1) Invoice: Tuudanil 2) Stock Code:
siaupsafonauAl 3) Description: A1BBUNEAUAT
4) Quantity: USunugouml 5) Invoice Date:
fuitoonluudenil 6) Price: s1A1Aud uay
7) Customer ID: S9i@gnen

dufl 2 maharwazaintoya

nduiidoyadildunsiunszuaunis
Asiiauazendeyadadunszuiunis
MIVABULATNITUALY YSBaUTI8NITT0Ya
filsignéessenlunnyadeya ais1andegiu
Youa Fudundndrdyvesgruteya mszn1svin
Anuagendayatumnednisiitudeyaitld
awanysal laigndfes lidusiudeyaily vie
dndoyaiiliiiedeseenty dddufunoudiisels
Fudunsvhanuazeindeyadidanudideu vie
AnUnAvestoyaLitoas1saunmliuAdeyativhun
THoeausiug Inefimsdatonuilalvmsnuss
ke fituiian Waw nsasalnauine uas
mMetsviEslud eenannyateya Wilea1enmunm
Tunyadeyaiitulfesnausiug,

dauil 3 memszvideya

ndsndifidethdoyaiinunszuiunis
yharwavernuds thieyandmwdouliunviing
undoyamuuuunesiugutesatanaEeus
YoLATes JeUsEneuie SMA, LR, RF, LSTM uaz
GBM mnﬁuﬁiﬁaﬁnmmﬂaaamﬂu 2 YA A9 YA
dwsun1siln (Training Set) wusdeyasonilu
Jewar 70 wazyateyad munNImageU (Testing
Set) uwusdeyasonuiosaz 30 vinslifuy
nsNeNTalaT 5 uuusiaeazitnTUSuAY
wsfwefasudazfuuuiiioiuussansam
ENBBTEYRLE

dufl 4 MsUszdiumuuTIaed

mstszdusuineanduiuneuaaineuay
drfydmiunsiUTeuisuAluunITNEINTal
gonvedmius A Uaneaula iWuniswensel

wialkuladwuudiassinanuladwazlinadns

[ 2
a

fiwsiugn n1sUszdfiunuudaedluauisedud
193 alunisuszifiunadad R-squared (RY),
Mean Absolute Error Wlag Mean Squared Error
(DataTechNotes, 2019)
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n159aUsZaNSAIN

As¥auszansnmdedutlesendilily
A15RITIMANITENTUIIY AUSEANSAINT
Taa1nsuseiiiuazruanstaseauauaINnsaly
MIFudiua SsnsvaUszAvsnmussnausie
3 Uspinn il

Mean Absolute Error (MAE) Ao tSunils
Tupinauwiugfldlunisuszfiuaunais
LARDUVBINITNYINSAINTBAITVIUIBTOILUY
@99 lnganglununads wu nswensal
gOAY1Y NITVINUILIIAU NTYIUIERNYY
Hudu Fsaumsii 1

MAE = 370, |9 — yil (1)

Mean Squared Error (MSE) #e an#ild
TAAMUUANAITENRIN9A1959 (Actual Values)
fuadildannniswensel (Predicted Values)
Tn8AIUINIINAIREUVDINARIIENASIAD
segnInvaeaAangd MSE singnldluaingey
Toya MsaTIUUTIRUTINeINTAl kagnIs
Saufﬁuaqm‘%aq LﬁaﬁfmmmgﬂéfawaqLLuuai’waaq
Faaunsi 2

MSE = £ 327, (4 — ) (2)

R-squared 1Hundlsluaiadildlunas
YTl HUAMUNUIZ AN UUTIaDINITON0 DY

(Regression Model) a@unsneiuredoyauania
nsapnndesastayaaieiunuuansiiadsty
Ieluduneunisadiuuusiass Tnevhluinldly
nuNEdRuaziAiesdnsioTnALLILE1ved
NNSNEINTAUVDILUUIIA0Y a8 R-squared A
ogluts 0 89 1 Faamunisi 3

R =1 & (3)
NANTSI9Y
ANV UUNUUNNAFUUTLANTAINWAE

3
= o

N5 UTHULTIBUTDILUUNDIUTZLANAT 9
e wuusiaesfilinadnsiuiuguay
Undefiefigalunisnensalsenviy @wnsn
aqﬂwamﬁﬁaﬁqﬁ

NMINAERUUSEAVIENNUBIMUUTIGDY {3T8
wisndayasanduaesdiulaglidndiu 70/30
Famneanuirfovas 70 vesdeyagnacu 1
dwsumsiineusy Tuvnigifesay 30 gninass
ASUNIIVAAEULAZNIIATIVERU WilaUTziliy
Usgdnsnmuessyuunisuugil 151lavinnng
mmaauﬁusqm%’aga ) Open Government Data
of Thailand Repository (data.go.th) NaaWEUDS
N1INAADUUTZANTAINVDILUUDIADY @11150
tauelunnsei 2

A15799 2 Han1IVRgeUUsEAVEA TR sLUUTaeslun1TUsSTluAMULLUg lun SN SalsenvY

. Y. Usgansaw
LUUINADIVDILLAYYULA TUUN
R2 MAE MSE
Simple Moving Average (SMA) 0.70 200.20 60000.25
Linear Regression (LR) 0.77 170.50 50000.50
Random Forest (RF) 0.88 120.25 35000.00
Long Short-Term Memory (LSTM) 0.90 110.40 32000.15
Gradient Boosting Machines (GBM) 0.89 115.00 34000.00
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agUnanFidenudn uuudrassifdrany
uiugrFeanniign 3 Suduivanzauiunisiily
TolunisnensalduAuan fie Luudnass LSTM
fiuszansamlunisnennsaifidenuudugdeg
A1 R-squared gafian wirfufesaz 0.90 2) uuy
$1a09 GBM fluszansamlunisnense] fiflanu
wiug19eAT R-squared WiniuSowaz 0.89 laz
3) WUUSIAee RF TszanSanlunisneinsali
fanuudugiieaA1ves R-squared Winusouas
0.88 AuEIFU Fatunuusians LSTM il A
annsalunisneinsaifiwiuguas e R-squared
flgauansisamanansalunisneinsaisenuie

I@ograudugn Fevaeliiiusyaniamlunis
nenTeleenu1slugINITINAIUEN Laga1unse
ihdeyalulilunisdadulaléfdarulunsdans
NSNEINT WU FUAIAIABILATNITRAIN A1 MAE
way MSE Jushiinnnunainindaeuyeinis
wensal Tner1 MAE/MSE fisngasandefanan
ylrnsnensaliinnuusduguazdusea@nsaw
wndulunsindule

NaN15IUTeULABULUUTI889n1SNEINTal
gOAUIBIIUAIUAN 91NN 2 NanSTIRdEU
USLANSANVDULUUINADY dNUITOUEAINANTT
Wisuiieu fanndi 4

N159AUIANSAN

1.0-

O"

Jh

Ra “d°

0.8-
0.
0.
0.2 -
0.0 -

‘—est \P‘ 3

as™ e

ach \nes

\ongd Gr adl

AN 4 NaNSIUSIUMIBUKUUINEDINISNEINSAIEDAUESIUAUEN

a = ~ °

NN 4 man1sSeuigukuUIIaDd

NUI wWUUIaR9luNIsNensaInteuun gy
'3 a % ¥ = U dy

n1slunisnensalgshasumvan fadl 1) wuy
31899 LSTM fiusz@nsanlunisweinsalniny
udiug TnedlAn R-squared wWirAusesaz 0.90
JUAU 2 AD WUUIIaDY GBM fUszansninly
AsnensalAuLaugy Taedian R-squared
WinAuSagay 0.89 dUAU 3 A LUUINADY RF &
UszanSamlunisnennsalanuwdugn Tnedian
R-squared nAusoeaz 0.88 udU 4 A9 LUU

31809 LR fAuszandainlunisnennsaining
wiug TaeilA R-squared windusesag 0.77
WasUAU 5 Luudnaens SMA Juszansainlu
AsnensalAumiugy Taeilan R-squared
wihiuSosaz 0.70 MUEIRUTMINEAINITLUY
§1899 LSTM fauaiunsalunisnensaliisl
Uszandninuazanuidugilunisnensaluen
eFufniign
wIlunsidentuuuINaswani1sive
Wud1 wUUdtaes LSTM duseansainasgnly
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N15YINUI8RAYIBEINSUSIUANUEN wardiadw
asalunsnernselfiuiug Tnedlen R-squared
Wihfu¥esas 0.90 ftiu LUUSaes LSTM Wwinwa
wagiusgansnmlunisinlulslunisnennsailu
e ufUANIINan I IIAaoUUTEANS A
laannsidy

AUIIENA

faguszasdniden 1 wanivadeu
Uszdndninvesuuvuitasslunisussidy
AMuLluglun1sneInsaleanvslugsiasu
AUAN WU BUUINEaede LSTM JUsednsan
Tunsnensaififanuudugided Rsquared
aufign winfu¥esay 0.90 demmdesiuaideves
Seshan et al. (2024) 19398n15AIUANAMAMN
ddouuudsalndilduuusiass LSTM wuu
polalaulAnmes Wuite1 R-squared asdissauay
0.90 TunsnAaeU FIuansaInINLEINIaVEINUY
$raedlumsdvuunliuilidududuvesteya
aunsuIalaE9liusEdnSan

foquszasdiden 2 wanisiTeuliiou
WUUTIAB NSNUINTUERAVIYIIUATUEN WU
wuusrasslunisnensaifideudiunldlunis
Tumswennsaigsiadududn dil uwudiass
LSTM fusgandanlunisneinsaliainuudugi
FeaonadostuauITeves Nasseri et al. (2023)
Ifvinsuszyndlinisifoudvoaiadeslunis
WeINTRAIUARINTITIUGIAIAIUANLAZNIS
Wisuifleuseninauuusiassdildnnssiusunes
fulffuazuuudiass LSTM fildnisiFeusidedn
WU LSTM Tusuaiuudiuginiswennsaivaney
Uszian Taglawigodnadslundnfusindony
nsuiuSnundw onadesifu Oukassi et al. (2023)
nan153se R uiuusiass LSTM A
anansalunisnensaivonvisldogauiugn e
denafrogsfadUaniidiosnsnnausunisdnnis

duAAsPRakarAaUaTDIioklNvawan Tu
BeUfuRgsRaUszvdy 9 wu gsReauduilnad
frnududeuvesteyauaznsiuasuudasming.
annsai LSTM Wuuldiileriiunuusiuglu
nyATIgiteyaeunsunala
Fnquszandidef 3 wumnslunsidenld
LuudiassnsngInsaiiminganfugsAaiu
A1UAN WUd1 wuud1aed LSTM ansauuasdl
Uszananmlunsihluldlunisnensallugsia
$rufuan deaenndostu Lakshmanan et al.
(2020) WU LSTM Tusgavsnmanniigaiilo
wlinsnensaluenuiglugsfiamuanmusn
nstanlimgnsaiidesandanuannsalunis
Famsteyasynsunailidudadunariudeon
fauushuglumsnennsallfinniulussezen

AFUNR

NWANITITENUI wuusansdithanld
Tumsneinsalssiaduduaniufo LsTM
wuusaesiivhuldlunsnensalfidenuanuise
Tunisnensalusiudiianlasdan R-squared
wihiuSosay 0.90 TnefiLuusiass GBM faau
arursalunisnensaiifauudugd Tned
A1 R-squared Winduiesaz 0.89 uaz RF il

AMNAIUNTA NS NEINTUNT AU Tned
A1 R-squared WiAuSagay 0.88 ANEIAU

IR UBUNE

1. w1 LSTM agiluseansninadlunis
wensal wimsiansanmindeyaifiuify W
Toyamaasugia Teyanimain vietaded
dawasionginssuffuslaa ileifiunausiugly
nswennsallviRgsty

2. ArsAnuAinLAAg AU SILUY
91809 LSTM lUUsuldiugsiavuiaanuas
vwanant ilesangshamaniidedidaludu
ninenskaznsnamalulad
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3. Yednfndayauisussian wu Jeya  lilagnswwlilukuudiass eenvdenasdeniny
wsegha MIna1n wazlademad@ninefuslon  windrvesnisnensal

References

Alpaydin, E. (2020). Introduction to machine learning. The MIT Press.

Badmus, O., Rajput, S. A., Arogundade, J. B., & Williams, M. (2024). Al-driven business analytics
and decision making. World Journal of Advanced Research and Reviews, 24(1), 616-633.

Central Retail Corporation. (2023). Thailand’s omnichannel shopping trends in the fashion
industry. https://www.centralretail.com/en/investor-relations/document/annual-reports
[in Thail

Chen, T., & Guestrin, C. (2016). Xgboost: A scalable tree boosting system. In Proceedings
of the 22" ACM SIGKDD International Conference on Knowledge Discovery and
Data Mining (pp. 785-794). The Association for Computing Machinery. https://doi.
0rg/10.1145/2939672.2939785

DataTechNotes. (2019). Regression model accuracy (MAE, MSE, RMSE, R-squared) check in R.
https:.//www.datatechnotes.com [in Thail

Elahi, M., Afolaranmi, S. O., Martinez Lastra, J. L., & Perez Garcia, J. A. (2023). A comprehensive
literature review of the applications of Al techniques through the lifecycle of industrial
equipment. Discover Artificial Intelligence, 3(1), 43.

Euromonitor International. (2024). Thailand retail and safety 2024. https://www.euromonitor.com
[in Thail

Greff, K., Srivastava, R. K., Koutnik, J., Steunebrink, B. R., & Schmidhuber, J. (2017). LSTM: A search
space odyssey. IEEE Transactions on Neural Networks and Learning Systems, 28(10),
2222-2232.

Hyndman, R. J., & Athanasopoulos, G. (2018). Forecasting: Principles and practice (3rd ed.). OTexts.

Fildes, R., & Petropoulos, F. (2015). Simple versus complex selection rules for forecasting many
time series. Journal of Business Research, 68(8), 1692-1701.

Fildes, R., Ma, S., & Kolassa, S. (2022). Retail forecasting: Research and practice. International
Journal of Forecasting, 38(4), 1283-1318.

Krungsri Bank. (2024). Trends in business/industry 2024-2026: Modern retail business. https:.//www.
krungsri.com/th/research/industry/industry-outlook/wholesale-retail/modern-trade/io/
modern-trade-2024-2026 [in Thai]

Lakshmanan, B., Vivek Raja, P. S. N., & Kalathiappan, V. (2020). Sales demand forecasting using
LSTM network. In Artificial Intelligence and evolutionary computations in engineering

systems (pp. 125-132). Springer.

HIUMITUTOIANAINAIN TC (NFUT 2) v sy BeransuaydsALmans



14 Panyapiwat Journal Vol. 17 No. 3 September-December 2025

Ma, S., & Fildes, R. (2021). Retail sales forecasting with meta-learning. European Journal of
Operational Research, 288(1), 111-128.

Makridakis, S., Spiliotis, E., & Assimakopoulos, V. (2020). The M4 competition: 100,000 time series
and 61 forecasting methods. International Journal of Forecasting, 36(1), 54-74.

McKinsey & Company. (2023). Retail reset: A new guide for retail leaders. https://www.mckinsey.com
[in Thai]

Montgomery, D. C., Peck, E. A., & Vining, G. G. (2012). Introduction to linear regression analysis
(5th ed.). Wiley.

Mordor Intelligence. (2023). Thailand retail industry-outlook, size & market analysis. https://
www.mordorintelligence.com

Nasseri, M., Falatouri, T., Brandtner, P., & Darbanian, F. (2023). Applying machine learning in
retail demand prediction—A comparison of tree-based ensembles and long short-term
memory-based deep learning. Applied Sciences (Switzerland), 13(19), 12-32.

Oukassi, H., Hasni, M., & Layeb, S. B. (2023). Long short-term memory networks for forecasting
demand in the case of automotive manufacturing industry. In 2023 IEEE International
Conference on Advanced Systems and Emergent Technologies (IC_ ASET) (pp. 1-6). IEEE.

Ren, S., Chan, H. L., & Sigin, T. (2020). Demand forecasting in retail operations for fashionable
products: Methods, practices, and real case study. Annals of Operations Research,
291, 161-7T77.

Rodriguez-Galiano, V. F., Ghimire, B., Rogan, J., Chica-Olmo, M., & Rigol-Sanchez, J. P. (2012).
An assessment of the effectiveness of a random forest classifier for land-cover
classification. ISPRS Journal of Photogrammetry and Remote Sensing, 67, 93-104.

Seshan, S., Vries, D., Immink, J., Helm, A. van der, & Poinapen, J. (2024). LSTM-based autoencoder
models for real-time quality control of wastewater treatment sensor data. Journal of
Hydroinformatics, 26(2), 441-458.

Shihe, R., Hui, W., & Na, L. (2015). Review of ocean front in Chinese marginal seas and frontal
forecasting. Advances in Earth Science, 30(5), 552.

Wellens, A. P., Boute, R. N., & Udenio, M. (2024). Simplifying tree-based methods for retail sales
forecasting with explanatory variables. European Journal of Operational Research,
314(2), 523-539.

Wolpert, D. H., & Macready, W. G. (1997). No free lunch theorems for optimization. /EEE

Transactions on Evolutionary Computation, 1(1), 67-82.

HIUNMITUT0IANAINAIN TC (NFUT 2) sy semansuasdsnLmans



sasteysyrfivml 19 17 aUufl 3 ugeu-14AN 2568 15

Name and Surname: Atcharaporn Nachaithong

Highest Education: Ph.D. (Business Administration and

Digital Innovation), Mahasarakham University

University or Agency: Faculty of Business Administration and
Accountancy, Roi Et Rajabhat University

Field of Expertise: Computer Education and Computer Science

Name and Surname: Rossukon Suwannakoot

Highest Education: Computer and Information Technology
(Master’s Degree), King Mongkut’s University of Technology
Thonburi)

University or Agency: Faculty of Management Science and

Information Technology, Nakhon Phanom University

Field of Expertise: Computer Business

HIUMITUTOIANAINAIN TC (NFUT 2) v sy BeransuaydsALmans



