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Comparison of forecasting the Value of Internet Banking and Mobile Banking Payment
Transactions Using the Box-Jenkins and Holt-Winter Methods
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Abstract

This research aims to create a model using the Box-Jenkins and Holt-Winter methods and to
compare the model for predicting the value of payment transactions via internet banking and mobile
banking using the Box-Jenkins and Holt-Winter. Data from January 2010 to December 2023 were
collected from the Bank of Thailand website (http://www.bot.or.th) for 168 months. The information
has been divided into 2 sets: a set of information for learning from January 2010 to March 2021, 135
months, and the testing dataset from March 2021 to December 2023, 33 months. The root mean
square error (RMSE) and the mean absolute percentage error (MAPE) were used to compare the

performance of the forecasting models. The study results indicated that the most suitable Box-
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Jenkins model for Internet banking payment transactions is ARIMA(2,1,3), while for mobile banking, it
is ARIMA(3,2,3). In contrast, the Holt-Winters model showed that the most appropriate method for
both Internet banking and mobile banking transaction values is Triple Exponential Smoothing. When
comparing the performance of the models, the study found that the Box-Jenkins model was more
effective than the Holt-Winters model for both Intermet banking and mobile banking. Financial
institutions can use the results to plan software, hardware, and security systems for payment
transactions via internet banking and mobile banking following the number of customers at various

times.

Keywords: Comparison of Forecasting Models, Box-Jenkins Method, Holt-Winter Method
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Thailand Mobile Banking Payment 2010 - 2023 (Billion Bath)
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ARIMA Model Forecast (Mobile Banking)
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Train, Test and Predicted Test using Holt Winters
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Holt Winters Triple Exponential Smoothing: Additive and Multiplicative Seasonality
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Train, Test and Predicted Test using Holt Winters

16000 - TRAIN

14000 TEST

—— PREDICTION

12000 -

10000 -
8000
6000
4000 1

2000 A

T T T T T T T
2011 2013 2015 2017 2019 2021 2023
Time

MR 17 wansnisidSeuiisuteyanisiseus Toyanadeu artoyan1sneInsnivean1sIenIsgINTINMg
T3 RUNULIUIBLUIANY
Ao TInUsEanSAMYediwuUMe RMSE uag MAPE lanadsil fie RMSE wuuuin = 149.47
RMSE wuufnd = 154.88 Uay MAPE MIWuuUINLazuuunn = 5.00 %
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Model Internet banking Mobile banking
RMSE MAPE RMSE MAPE
Holt-Winter 159.85 7.00 149.47 5.00
Additive
Holt-Winter 163.83 7.00 154.88 5.00
Multiplicative
Box Jenkins 184.27 5.03 285.02 3.93
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5. aAiUs1ema

nsfinwefeilifnguizasdifioatsuuiassfieisistond uuiuduaslsari-dumes uasiile
Wisuifsusuuumane nsalyadnensgnssumsdisziuiudumesidanusiuarinsuusiiadae
Biend-aufuduarlean-umes lasddunou a Junou fio DAnwdeyamunudeya 2nawieudoya 3)
afaiuudaes HUSeuliigulsgansnmuesiiuuy

Nan153deannsaaguliin wwudassiimnzanlumsiailfidusuuunsweinsalyadisionis
ganssunstsziuiudumeidauusiiuasiuueuusiie o Sond-auiud fafuaoiunsduanunsath
nadwivosuvuirassnensalluldusslon nsnadnsfldarnnisisoannsaluyssgndldluaudy
uHuAsUsTEIdNTUSLEeIn ensedugniwesanitunisiulviunldgsnssunistrss Rurudumesidn
wusiiawazluvisuusiiauindy Weandiurunineuuasarsidunisand-lddtsvosaartunisiy
uonantl SmuiinagsnssumstssGuiuduefidanusiiaasieiusritdunidisduieunn
U andunsRuanunsaiiadnsannmsidelunausnludurendus ensawd ssuushwinnudasndelunsly
ansmmshsrRuinBumesidauuriiuasbnnewusiidisenadosuitougndmamnaing 4

deasdldmuuutend-auiud lunsweinsalyadisonisgsnssunstrssunadnéilduanads
P39 2

M19199 2 fegetayarsauTeuiisuiummweinsal (niie: Wuduum)

Aoy yaAN1stIse | Aweansalyasi yaAN1sdsERu ANEINTAIYAAN
upiu N5 RUNIY rulavnewusine | nsdrszRusinuly
umesidn | Bumesidn (Wudu (Wuduum) eI GY
(Wuduum) Um) (Wuduum)
LIENgU 2564 2080 2080.00 4402 4402.00
WOBAIAU 2564 2174 2150.07 4629 4787.33
:ﬁq‘mau 2564 2258 2285.09 4707 4545.97
nINNIAL 2564 2184 2096.96 4624 4596.82
A9AN 2564 2195 2253.60 4771 4822.37
fiugeu 2564 2342 2304.16 4929 4577.48
N3NN1AN 2566 2876 2906.20 5725 5867.48
qmAL 2566 2711 2941.85 5737 5728.68
AULYU 2566 2903 2805.84 5702 5734.16
AAIML 2566 2811 2762.34 5815 5706.53
Wqﬂ%mau 2566 2878 2876.38 5802 5813.25
FUINAN 2566 3015 2971.19 6321 5804.31

v
U s a o

nuanIdsluasaliiagdiduuuiondauiud danumnyaudmiunisweinsalyarisienis

§ < 3 =

33n35UNMITsERUNLAUMesS AL U RWar IIUIBLUIANY Tedanndesiuaideveynynns Jusehvg uax



38T IMEINTIANIUIIAY TN 26 20U 3 (Ruesu-suau 2567) | 15

@107 FeNTing (2561), Agyeyn vasluady augh wesiau wazanian Weuul (2562), aiaus 333350
s gnsun iaswsUslung wagauns Julnwn (2566), Sebastian Reyalt Gnanapragasam (2018), S N A M
Razali, M S Rusiman, N | Zawawi and N Arbin (2018), Somsri Banditvilai and Yuwadee Klomwises
(2023) AlgAnwduvunsnensallumanisaling q udmuiduuuittend-luiuddamnumnzauign

6. daiauauug

6.1 daLauauUzINNITITY

yaF TN IgINTIuMItisziuiiuBumefidouusiuariuueuusing enafinnsuiuiurieanas
puansassgianelulazntsuenUssme Tutasnani y uenniitiadudu 4 919d AR BYAA191EMS
ganssumstrseduiudumefiauusiiauasluuisuusiic Jorafinrsuduusduiiing wasdlonan
Wasuluasinisufudgauvudiaesiiléluniswensal wu ansfvuasmisfinesdi q luudazs
wuudaes vieldenuuudiassguuuudu q Liteliaenadeatuaniunisalilagusely

waitldanauitedililFuuusassiivnluldnensalyadisienisganssunisdissusiiy
SumefidauvsdisuarTuvionuedisld dwmalfanitunisduannsadnadnsvosmuusiaomennsal
Usggnalflunusmuununisssoduiudidesn Wenszdugnivesaantunsiuliuldgsnssunisthssu
ruBumediinuusinuasTuuneuusienniy Weansiuumtnanusasaneniunisanaldsevosanii
19U wenand FmuihUinagnsunmstsriuihudumesidauusiiuesluuuusiisdunltuiuty
Wouynl andunmsluaiunsatimadnsainnisidelunwnuludugeniduas a15auas ssuushwany
vaonfelunisligsnssunistrssduinudume fuuusifuarlunowusifdiaenndosiusuiugnénd
dinduluswnag

6.2 toruanurlunsideniaioly

6.2.1 \iindadofiiertostuyanissnssanssunisdisy SuriudumesianusiiwasTuuie
Rt

6.2.2 1deNUUUTIABIFULIUBY 9 W mndeuUsEAvEaH

7. 23AA3InaINN153TY

oldduuunensaiivanzauudithunldneinsalyadisenisssnssunistsyRuriudumesiin
wusfRsuazluuneuusifudadu shldmauusulugadisenisganssufiasiaduluounansilian sy
nsRuAIINILHUMIRaIN TlisssmuiuayhgsnssunstissRuhuBume fidauusiiuar g
wuarislunndu iemausudulnssaiisiiugiu gunsaiuaslusunsufiosossuganssusing 4 flenaifiunn
Faluaunan

8. NaANssuUITZNA
YoYBUANMTANUAWNUITLINANITY AMEINEIN15IANTT U Ine desuigdeddng Ysednd
JUUTEIIU 2566



16 | Journal of Management Science Review Vol.26 No.3 (September-December 2024)

9. 1lONEAITD19DY

Aty vasluady, augh wakaun wag anden Weuud. (2562). n1sSsuLiieudsniswensaiduiudyd
Aliusnissuwinsniedunesiinme FBvesvend-wuiud uazisvedlean. 1755757 ImIansuae
walulad umInegraeamansmia, 38(8), 437 - 443,

591 ugds, 197 TUlE uaz NUNN SITUNIA. (2566). FuvunensaiUsinailnadnerafuiuesnig
Tihendn wisUszinelne (WWw.). 275975398 w1 Ineaealulads1vinaasive, 15(2),
494-510.

goiing darsuniiand, Jewa lndns, 0595504 mheadnas, InAufun aeegauiy, gnssaing Yy uay
ITIUNT F38gnA. (2565). nswennsaiUTINuNIRs e uAtin: nsdifnw UvaAReIuNaY
Wonlwa. Imanssuarsavudvemaz i, 33(1), 101-111.

s WAesn. (2564). gilaldan Excel 365 avvauysal ledd wiidles.

sUASLIUTEWALNY. (2567). a9AN75975215U. https://www.bot.or.th/th/statistics/payment.html

550IUN3 FAITENTNE. (2562). MUUKANTDIRILUUITLAURTILaz fnuUldBadunssdmsuntsnensal

USunaunsdeeantiseninasemeasied. 995875 mansysna, 24(2), 517-531.

Juavs YUsEAYE uag lanann Fefiving. (2561). duuumeinalUiinunsdseenuzanaesUsemelne.
MsmsImermansuazinalulad uwiaveaeusaas, 26(2), 74 - 85.

Ainifesh Batus, Sarg Mitena, s widesgua uay Wslng Ussuna. (2563). fuuuvhuegtinisal
nsiislsaliifensenvesservudminguasvsiil. 295975998815 7506gvmIaNT Un1INeIaY
$197)9UasIv574, 9(2), 174 - 184.

iU 32550unYs, ensun LeswsUTilame wag auns dulawn. (2566). mManensaisAung
adsunindivanzdeulunanandnninduwisemdlnedowuusiaemneada. Tu nsUsyyu
NaUENa I TR e TR 18 Tnising 2566 (wih 313 - 325). W IneTde
WeNISAVY. NFUNNUMILAS.

Banditvilai, S., & Klomwises, Y. (2023). Forecasting models for Thailand’s electrical appliances export
values. WSEAS Transaction on Systems, 22, 455 - 462. doi:10.37394/23202.2023.22.47

Gnanapragasam, S. R. (2018). Tourist arrivals in Sri Lanka: A Comparative study of Holt- Winter’s versus
Box- Jenkin’s modeling methods. OUSL Journal, 13(1), 65 - 91.
doi:http://doi.org/10.4038/0uslj.v13i1.7395

Razali, S. N. A. M., Rusiman, M. S., Zawawi, N. I. & Arbin, N. (2018). Forecasting of water consumptions
expenditure using Holt-Winter’s and ARIMA. Journal of Physics: Conference Series, 995, 1-8.
doi:10.1088/1742-6596/995/1/012041



