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ABSTRACT

This research aimed to compare the forecasting performance of time series forecasting models.
The data used in this study consisted of the numbers of doctoral and master’s degree applicants at King
Mongkut’s University of Technology North Bangkok during the academic years 2014-2025. The data were
divided into two sets: Set 1 comprised the number of doctoral degree applicants, and Set 2 comprised the
number of master’s degree applicants. The data were categorized into three admission rounds for each
academic semester. Four forecasting methods were employed: the Decomposition Method, Time Series
Regression, the Box-Jenkins Method (ARIMA), and Exponential Smoothing. To evaluate and compare the
forecasting performance of the models, the data were divided into a training set consisting of 33
observations and a test set consisting of 3 observations. The results indicated that the most appropriate
model for forecasting doctoral degree applicants was ARIMA (2,1,1), whereas the most appropriate model
for forecasting master’s degree applicants was ARIMA (2,1,0). Among the forecasting methods examined, the
ARIMA models yielded the lowest RMSE, MAPE, and MAE values for both degree levels, indicating that ARIMA

provided the most effective forecasting performance.

Keywords: Forecasting, Time Series, ARIMA, Exponential Smoothing, Graduate Program Applicants
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uinfigaluunazdnisdnw Tnsuuudiassaunsa
oSunemgAnsIuvesoyaluunazyaIalasg i

IS UREASEY

3.2 35n15annesaynsniaa (Time Series
Regression)
3.2.1 szaudigugyen
mamﬁLfmzﬁﬁwunuﬁaﬂmixé’w?mmLaﬂ Ty
fmundaudsdasy Taun 1an (Time) wasdnsinw
(Year) wunaunsanaosdila Ae
Section 1: Doctor = 118.6 — 1.981(Time)
Section 2: Doctor = 101.5 - 1.981(Time)
Section 3: Doctor = 99.7 - 1.981(Time)
dlofinnsanaduussavdnisanaes wuan s
181 (Time) fandudszansmsu -1.981 Tnedlen t =
13.49 uazAn p-value = 0.002 9UDBNIN 0.05 UAAIIN
é‘hLminawﬁmafﬂ'aai"]muc;aﬁmizé’uﬂ%zymy%aﬂaéwﬁ
YedAan1eadffisesu 0.05 Tnedlniuinsiuau
nasfasfuualusanadadossuna 1.981 Aunowds
wiaga (seunisivaiag) luvaefidanlsngusey
Ans¥uasias (Section) A1 p-value 1Ay 0.302 4
1NN 0.05
AusuAMUEILNTAIUNTESUIEAMNLUTUTIUYDY

LUUTIABY NU31 AT R2 MU 35.06% A1 Ra(ad))
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Time Series Plot of Doctor
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Autocorrelation Function for Doctor

with 5% significance limits for the autecamelations)

Autecommebtion
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JUT 8 N3 ACF vasiuiugadinssziudIaaien

Partial Autocorrelation Funchion for Doctor

with 5% significance limits for the partial autocomelations)
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Partial Autccansktion
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Lag

3UN 9 n3ml PACF vesdnnuyainsseduuTayanen

W1AU 28.35% wagAn Ra(pred) 1NNy 13.16% Lana
Tiurwuudiaesaunsasiuiennudunlsves
Fuuy adaslalusgduliunans lngdaiadiy
AAALATOUNINTFINYDINITUTEL (S) iU 30.918
fatu a1u15aa3Ulaauuudnass Time Series

. v s Y @ g
Regression ¥@45¥AUUIayeyben wandlyiiuiullug

NNTANRIYDITIUIURANTATAIUYINIADY1ITALIY lng

o A

GﬁLLUSnmLﬁuﬁaﬁaémmméﬂNaéaﬁmau;gaﬁm
3.2.2 szaudygynln
mamﬁLﬂiﬂsﬁﬁﬂmu;;aﬂﬂiizﬁw%zyzyﬂm
Tnglafausina (Time) uazsLUsnauann (Section)
WUMALNSOAARETIINZAL e

Section 1: Master = 473.8 - 7.24(Time)

Section 2: Master = 380.5 - 7.24(Time)
Section 3: Master = 426.1 - 7.24(Time)
NHANISUTZINUAENUTEANS WU Fauus
a1 (Time) SlAnduussansmiu -7.24 fan t = -3.31
WwagA1 p-value = 0.003 Faesnan 0.05 uaneda
LLUinmﬁmam'aahmw;aﬁmixﬁuﬂ%@y@yﬂwashqﬁ
odAymvada Inedunugadinsiuuluuanasade
Usvane 7.24 AuReniaviuiesan
dusuauausalunisesuigauLlsUTIuTes
WUUTIAY WU AT RZ WU 33.99% A1 Ra(ad))
WU 27.16% uagA1 Re(pred) t1ifu 13.72% wang
Tmfuruuusiaesaunsnes uienuiuulsves
aa°wmw§m]’ﬂﬁlﬂyiuizmuuﬂﬂuﬂawq Tnefinnany
ﬂamLﬂﬁlaummgﬂwaqmiﬂixmz:u (S) iy
119.92
Farfu ﬂﬂu’ﬁﬂﬁiﬁﬂlf;’i’] KWUUINAaDY Time Series

Regression ¥es¥auUTey nuanalmiuuuilunng

'
o

amawaﬁwmuaamﬂsmummmamq%’mw laesn

o w A

LL‘LJ'iL’amLﬂuﬂ"ﬁ]é’]’&Jmﬂmwmmamaﬁwmuaaﬁm

<

3.3 F5vagvend-tauiusa (Box-Jenkins Method)
3.3.1 szaudSeuguen
wam'ﬁmesﬁwuiw%@a&aﬁmauéﬁﬁmazéfu
U%zyaﬂ,aﬂgahiagﬂuamwﬁﬂ Fohmsmnanadusy
il (First Difference) $1u3u 1 afs ntufiansan
n31l ACF ay PACF suaqszjyaaﬂaﬁmums Differencing
wan Sadenlaluuiian ARIMA2,1.0)
LUUsIa8eRIna 12UsEneun 28
Autoregressive (AR) 314U 2 a Differencing (I) 97113u
1 ds uarluiesnvszney Moving Average (MA) lag
A1IM15954003 AR(L) WAy AR2) WU -0.740 way -
0.826 MIUAIAY
mefmmf[fzjuszjyagaua”amiﬁﬂ Differencing
$1uau 1 ads wasdiveyaiflvlumstiasen 32 a1 Tog
mmmL%EJuaumiwemiaﬁugUsumﬁaLLUiLﬁmloﬁ”ﬁﬂﬁ
Y, = 0.26Y,_; — 0.086Y;_,
+0.826Y;_; + e; (3)
mamswmmaﬁaﬁ’wmu@?ﬂﬁﬂﬂu 3 4391980
Faludannaiu 67.9129, 44.1386 uaz 37.0097 A
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Time Series Plot of Master
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ion Function for Master
e limits for the autocorrelations)

Autocorrelation

Lag
JUT 11 3wl ACF vasdmugadasseauuiyyiln

Partial Autocorrelation Function for Master
(with 5% significance limits for the partial autocorrelations)

Partial Autocorrelation

Lag

JUT 12 3wl PACF vasdmnugalinsseduSyain

audsy Tnofvasmnudesdusesas 95 aunanis
ArseailunmUsEneureILuUsIast uenani Wevh
N1INTIVADUAMULNUIZAUVDULUUT1809 (Diagnostic
Checking) wuAIAanLAd oulldnwugidu White
Noise ﬁaﬁm,aﬁahjlmmmmﬂﬂué flaududasyme
fu wariianuudsusiuned Fafusulnanuuusiaesd

AINULNULEY

3.3.2 szaulSeuynn
HANISILATITUNUINVBL AT IUIUL ALTATIEAY
U3 zgﬂmmlmaiuamavm Fhnsmnansdusiv

%ﬁﬂﬁ?u’)u 1 ﬂiﬂ LarWa1TuINs I ACF wag PACF

Y99703andaN"3 Differencing Han133uAs1ztilug
nsidonluwuusiass ARIMA(,1,1)
LUUT1809UsENBUA 28 Autoregressive (AR)
$au 2 A1 Differencing (1) 91174 1 ads ua Moving
Average (MA) 71U 1 A1 Tag AR(L), ARQ) uwag
MA(1) fiaunafu -1.341, -0.679 uag -1.0885
AU wazdlan p-value = 0 nnwwmﬁma%
wuuiaesdiaasiiiniiu -42.836 Tnslavoya
&3N3y Differencing $1uau 1 Ass LLazﬁ%agaﬁI%
Tunsitaszat 32 avaunisnennsailugUvesdiauys
dandugied
Y, = —42.836 — 0.341Y,_, + 0.662Y;_,
+0.679Y,_5 + e, + 1.0885¢,_, (@
wamiwmﬂizﬁa‘hmwgaﬁﬂﬂu 3 a1l
AU 204.079, 182.434 uay 214.048 AL ANUERU
wanani 1l 9¥N15ATIVADUAUNLIT AL VD
KUUN@B4 (Diagnostic Checking) WUMAIAAIALARE
i ”m:}mul,ﬂu White Noise fAofinnadeluunnmaidaain
@u fienududaseaeiu uasdenuwUsusiuac 39
]

Uy u"me WUUTBDAULNLNE ﬁZLIL‘UULG’I?J’J i

3.4 msvsuiSsunvuendlmuuidea (Exponential
Smoothing)
3.4.1 szaudSeugyen

a

wamﬁmswﬁﬁm%’wjaﬁmszé’uﬂsmmLaﬂ
WU WUUTIae9d A Level 1naiu 0.296602 AN
Trend iU 0.088402 Fadumimisiwmesilalunis
asy’]aLL‘UUﬁf’]aaa‘wmﬂiajﬁi’m’ms;aﬁ’ﬂﬂuau’mmLw{
\Hosmnduuulurueauuinnuulsusiulunsiae

T3S nsusuSsusuud nelnwuwlea

3.4.2 szAUUSYn
HanTIAsIERAEIENsUSUS UL LU S na Ty
Ls?jaaé’m%’uﬂaﬁmigﬁuﬂ%agaﬁw WU WUUSIA0TAN
Level WU 0.545810 wazA1 Trend iU 0.053093
FaduamnsdmesAlelunswamnsawuunensal

Uy afastuauIAnLA L 9991nAILUUl UK 1LY B
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Smoothing Plot for Doctor
Double Exponential Method
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(Holt 's Method Plot) seuuSeysyen

Residual Plots for Doctor

Normal Probability Plot Versus Fits
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Smoothing Plot for Master
Double Exponential Method
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- Actual
® — Fits

Smoothing Constants
Qflevel] 0545810
¥ (trend) 0053093

Accuracy Measures
MAPE 534
MAD 1227
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a Y aa o g = \
Q‘UVI 15 Wan1sNeINTaA83sn1sUsussuLuuLe nglwuudua (Holt's

Method Plot) sfiuusggn

anufnuLUsUsIvluA I9luindSnnsusus s ukuu

2 % a
Wl nLuLTea

3.5 N15SISEUEUUSZ NN INYaIUUTIAINEIN T
3.5.1 szauUSeugyLan

Nan1SIUTeUABUUSEENT AN ILUUT18D9

a

ngnsuIIUKadasIEAUUSyyen Useneuniy 4

7

75 lawn 38n15usnarulsznau (Decomposition

aa

Method) 15 n130n00udUNTULIAT (Time-Series

Regression) kaz a5 U89UDNY-LaUNUE (Box-Jenkins

10

Method: ARIMA) TaefiansainanaAILAaIaLAGew 3
tneue 1awn RMSE, MAPE way MAE @ sunaussisanyd
wannsRasalufiAnaieatu ds ArAuAain
\rd oud 9 wansnuusiassdanuuuugilunig
WENTAINA

NA97 1 nudleRansannmsineenIny
AANALAABUTS 3 1nau ARIMA TianAumaaLAdou
sfignita 3 inam Tnefla1 RVSE = 18.7562, MAPE =
0.263305 waz MAE = 16.5882 3aidunuusianadisl
UsgAvBamAnandimniunmsneinsasuougaas
sedulsanendlefinsanuuuiaesiivsyansam
59984217 WU Decomposition A1 RMSE, MAPE wae
MAE U 24.6324, 0.377733 uag 25.8946 ALAIRU
al’m Time-Series Regression ﬁﬁﬁ RMSE = 27.611720,
MAPE = 0.408492 wag MAE = 25.735000

seth ilefarsainanntia RMSE, MAPE wae MAE &4
Wuinamiifvusluaisuansdswuraiaad eui
YeUNI1 A111503RaNFUUSYANS AMUB L UUTIaeq
dmdusziulsaanenlagdl

ARIMA° —> Decomposition —> Time-Series
Regression a8 ARIMA fianuimsnzaugsgn (fesain
Tnaenueanedeusiiaslunninamiluuieude

3.5.2 seaulSeyynln

dmsuseaulig1ln ST eui gy

UszAnS nmueauuudiasamennsaily 4 33 Taun
Decomposition, Time-Series Regression lLag ARIMA
1n8f 915011910 RMSE, MAPE war MAE wwuifisasu
szaulTILen LAY AIAUALA LT N1TH AT UI
WUUTIA097 T A1AIINARIALAG DUAINI 19T AN
LLaiusTﬂumswsmiajqaﬂ’ﬁwwaﬂmﬂ%'auLﬁauuaméﬁ’ﬂ
AN3971 2

91A15999 2 1 91N INTINVBIA1AINL
ABNALAG BUITY 3 LAAM WU 1 ARIMA 191 A 1A21
AaTALAS DUATT 4AY e 3Lnae Taun RMSE =
30.784915, MAPE = 0.121987 wag MAE = 27.813000
Fadunuudiaesdifiuszansnngsfigadmsunis
wmﬂsajai’wmuéﬂﬁm%ﬁuﬂ%mﬁaﬂm

W oR15UILUUTIA098 U U2 1 Time-Series

Regression fiA1 RMSE = 68.537560, MAPE = 0.239474
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Residual Plots for Master
Normal Probability Plot Versus Fits
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fifinansesnvusznousaufulamify ARIMA wan1s
Aneniazneulmiiuan ‘Jayja@?mﬁmau@aﬁmﬁ'au
Tl anUsiun s L UUALRTI59ILR7 wlduteyaids
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A19197 1 agunansilSeuifieussdudSyaen

3Bnswensal RMSE MAPE MAE
Decomposition 24.6324 0.377733 25.8946
Time-Series
27.611720 0.408492 25.735000
Regression
ARIMA 18.7562 0.263305 16.5882
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Bmswensal RMSE MAPE MAE
Decomposition 66.9957 0.267108 60.9006
Time-Series
68.537560 0.239474 54.600000
Regression
ARIMA 30.784915 0.121987 27.813000
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