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Estimating the Growth Rate of Inbound Air Travelers to
Jeju with ARIMA Time-Series

- Using Golf Course Visitor Data -
Gun-Hee Sohn’, Kee-Woong Kim", Ri-Hyun Shin™, Su-Mi Lee™"

ABSTRACT

This paper used the golf course visitors data in Jeju region to forecast the growth of
inbound air traveler to Jeju. This is because the golf course visitors were proven to bring the
highest economic and production inducement effect to the Jeju region. Based on such a data,
this paper forecast the short-term growth rate of inbound air traveler using ARIMA to the Jeju
until December 2025. According to ARIMA (0,1,0) (0,1,1) model, it was analyzed that the
monthly number of golf course visitors to Jeju has been increasing steadily even since
COVID-19 pandemic and the number is expected to grow until the end of 2025. Applying the
same parameters of ARIMA (0,1,0) (0,1,1) to inbound air travel data, it was found the growth
rate of inbound air travelers would be higher than the growth rate of 2019 shortly without
moderate variation even though the monthly number of inbound travelers to Jeju had been
dropped during COVID-19 pandemic.

Key Words : ARIMA Forecasting(ARIMA ©1%), Inbound Air Traveler(QHME &51Z), Growth
Rate(A4E), Jeju Region(AFA %), Golf Course Visitor(FE W)
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2.1 ARIMA AAE 718 & 2

ARIMAE 27|3]HE 551= AR(Auto-Regressive)
T} o]l3HHE 2ulsl= MA(Moving Average)2] °F
o7} SE4 A wojoltt, ARIMAE A|BEH T} BEof
7HQI =9 d& HHES F Sholth. ARIMA 4]
AY BF2 A9 Holy #E9F A EYE
A9 AAE #E disks ARMA X3S IRish
g 207 7hed = 7HY¥S(intervention)E 9"
SRS 9, 2012). ARIMAE 94, 7] B 9
SRIZ 2R A HolHE EYE v ARE
di&ole o 2 ARHE) mERA ARIMA AJAIE I
Fo g F/Y7 AE A HE ASotH A L vlH
AlelAl ElolE 9] 7](trend)ell ool gl=A] &l
Stetll 2 ARgshe 241 71HolthKwon, 2019).
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E34 A=Ak Libal and Johansson, 2019).
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StoflA] Slitzky(1937)°ll o8| AlRbE HFgolr}. o]+
Wold(1938)= 7\]’*]94 AAE A B8l A3k
ol HHLFS AYote] A7|3H-olFHIHARMA,
Auto-Regressive & Moving Average) Bd2 AA|
skaich
olgt o] RPEZ ol8siA FA FEHAIA
4 2¥Z dots THES FE3P=d, HIE Box-
Jenkins®] ARIMAE§°|tiBox and Jenkins, 1976).
o= TRt HofollA A-gx]o] AZFFHo A thEH
ol AAGEY w207 2EE FAUTHYoon and
Park, 2019; Kim et al., 2012; Box et al., 1994).
A= ARIMA AAE B4 58 =8 a5
HOH AR FAE ATRFS Fig. 13 Zo| A
oot tBox and Jenkins, 1976; Abobazel and
Abd-Elftah, 2019). & WA ©ACIA A7Ak= THA
o I&H AAZE HlofElE HEe R d&starat sk
ARIMA 23S AlEsHHStage-1: Idenmflcatlon)
HA A A 7]41EE ARIMA AAIE 239 AL-E
Z7(Stage-2: Estimation)3tth. ARIMA Ego=
p, d, @il Sk BP0l =T o BeEs F
Ag 3o OHd "3 A AA=E B4 I
IS Bl AT Hrhattdd) B4, 2019). o]
A7} vi2 7L‘—(Stage 3: Diagnostic)°|t}. ARIMA
ANAE B4 qlo] HFHQ DA= I5(Stage-4:
Forecasting)o|t}. &a4olx WEAHL: 2 ¢
Axgho] Aed wj 742 Xet} &3S RHESHA
Hotk & 39 &2 E-L Box and Jenkins(1976)
7b ARKeE 39HA RS EWE A=t

22 Xz 3 2 X

% 7= 20 5L477}11 71808 AFAY QR
T o ZFES dISsh] Hoto] AFAY
2 WA A% ]°1E1‘§ g3} ARIMA 23S A
gotqich & Aol AR Hlojel= 20179 19%H
20214 1297H4] & 60719] & HESE o]2ojZ]
AFAY Fg WeA(E 9 =) LEAt=Eo]
o} ARIMA AAQ 2400 AR E= T #2350 J
& 507 ol gEET 4y Qe ASEAIE ©
T 5 Ut} B2 2 Ao AR dlolHAY 22
o Ad/d(seasonality)o] & B¢ Hoth T2
BES U= AT OF 607 oAfold FgFQl Al
A E4o] 7155 Hanke and Wicherm, 2009).
Fig. 12 AFAY 24 W2 L2 dojeg AlA
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Fig. 1. Stages of the Box-Jenkins forecast
(Abobazel and Abd-Elftah, 2019)
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27} Z7Fole FA14(trend)o] Es| EAoka, df
| F7]140|1 §EEARl FAZHA] Yell= v Al

ALE set=gich wehA AddS 1Eg AEAE
I HAEY AFEE 247 1314 AAlstelon 11 Ayt
£ Fig. 200 AA=o] Utk Fig. 200l £ A7-9] 4]
AL dlolB7t B4 d(stationary)= HEIL 2=
Hoj&ot,

the02 ARIMA 239 259l p, d, q A5E 2
“gofioF gttt Aeo] AL A dHET —/F(ACF Auto
Correlation Function)2} BAITEPACF, Partial
Auto Correlation Function)o] YeFd Correlogram
(EH IS FATe =N AR 4= k.

A7VFHEHACH 2] AR AeH o= Ta
Sl=t] A Hol= A B ”41}7]’%1' 3=(PACF)
FHRZIHL DA 13 AoE EAEGI ok
WA et 2 ETHAA A7 @71AAE
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Fig. 2. Sequence chart of time—series data
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Fig. 3. Sequence chart after differentiation

MA(l) 845 23 F7MAAL &S & = Ak
HIE AR} 12418 o] 5ol A7 dasheet HAbr) A
S TR BF Anfo]Irt AZSAA HoE
EE50] AE BUAT, SA LA HONA AFA]
o T W dloleols AR 2 B4 9
< RISHA7] ol F &2 ARIMAQ,1,0)
0,1,DE A7sI3irkFig. 3 I=).

2.3 ARIMA O|EZ23 24

AFAY 224 WA Holgg EYE 37549 9
Z 1%L Table 1 W Table 29} Zt}. Table 19] &
e 2ZolA p, d, q BE4E T FA BTN 249
A kel MA(DOl thet £4 At 33 foge2
Z¥zy 2,151 2 0372 EAE0] 95% AlE|5EolA
MA(1) 37932 f-oJst Aoz BEME it ES 27|
Ak Zxlo] tigk Box-Ljung EA1F ¥ §o8E
o] 20.55(.247)& Ueht 95% Al=EoA BAZL
2 [951A] &SktHTable 1 F=X). ThA] Wafa] 3}
Atolof] Zp7 o] gltt e AFHS 7143 &= @l
= A0=E YET

#7449 ARIMA 239 dl&A= AA #A=A]<} vl
£ B9 AdF Al Uigk AEFS AX 11 FYgLE
E4% 5= ok £ Ao+ MAPE(Mean Absolute
Percentage Error)g &85ttt MAPE= EHiB+
HR-g o xketal i AR} AISA] 7F QAR H|w
St A3} I Ffo] 17.492 Yehd 4835 tish =59]

Table 1. ARIMA (0,1,0) (0,1,1) model statistics (£<.05)

Table 2. ARIMA parameters for golf course visitors

Model_1 Est. S.E. t p

Differentiation 1 - - -

Seasonal
differentiation

MA(1) Numerator 1 436 | .203 |2.151| .037

1 - - -

5%t &8-S BRItk Kim et al.(2012) ¥
Lewis(1982) I-toll5l MAPE gto] 0% = MAPE
10% ol o wie- gt dlEolH, 10%
MAPE < 20%%1 -foll= 483 Tt HE3t of|So]
2t AoJotglet. skA|RE MAPE gko] 20% = MAPE
< 50% Wl o A TSl dlEo| ATt A
AEZ} a5, 50% o4 Aol FHEE S
o7 wosignt.

mekA 2 A= MAPE, Ljung-Box SAF 5
AR dEEE 4 &S AFek 8% & 9l
ot HQFtHChen et al., 2016; Ljung and Box,
1978).

S Fig. 40l AXE BRe}p Zo] A7kt %
HAZ ] A7t AgeE ol £ Q7]
2ol AJAIE EAollA] WARS(white noise)?] &
S TSGR Qlrt. WS Iolst A2 HYF o
2 FApEsH S¢d B2 E 2= SEHFES A
g2 4" dEIolt AARFEC] AR 5EZHo]
T EF 0, BA o Hus 2L gEuseln S ¢
~ WNO, ¢%) 1 3718 4= itk WNO, o°) Bx
(WN: White Noise Distribution)°llA] B3} EAHo]
A5 ofwgt A ASE)A] 7] wEol] AR}
= HEHRI A AAGR Tt 5= Itk Moffat and
Akpan, 2019).

Fig. 5+ 20179 1¥€58 20219 129714 €
dolElg EXE 20259 129714 &%t AFA Y
2o WAL 9 9=}l) FHAE HolFa Q)
o AFAY 2o WAL F21-19 Y= &

N A

Model fit statistics Ljung-box Q
ARIMA Stationa i Degree of
ronary R-squared| RMSE MAPE Normalized Statistics & p-value
R-squared BIC freedom
Model_1 768 .768 23,075.99 | 17.49 20.175 20.55 17 .247
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Fig. 6. Golf course visitors’ time—series forecasting using ARIMA
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Fig. 7. Inbound air travelers’ time-series forecasting using ARIMA
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Table 3. Forecasting at ARIMA (0,1,0) (0,1,1)

95% Confidence intervals

Date/month
LCL Forecast UCL
01 31,310 77,641 123,972
02 42,118 95,940 149,763
03 68,927 140,458 211,988
04 100,152 194,764 289,375
05 121,074 232,288 343,501
06 113,270 219,483 325,695
2023
07 77,806 159,278 240,750
08 85,031 173,474 261,917
09 73,250 154,532 235,815
10 129,937 258,640 387,344
11 31,568 262,133 392,698
12 74,067 158,255 242,444
01 25,845 82,709 139,573
02 35,864 102,169 168,475
03 60,174 149,528 238,882
04 88,299 207,273 326,247
05 107,204 247,128 387,053
2024 06 100,450 233,431 366,412
07 68,808 169,347 269,886
08 75,535 184,383 293,231
09 65,061 164,199 263,338
10 116,615 274,736 432,858
11 118,294 278,362 438,429
12 66,220 168,003 209,786
01 22,036 87,778 153,519
02 31,599 108,398 185,198
03 54,407 158,598 262,789
04 80,621 219,783 358,946
05 98,261 261,969 425,677
2025 06 92,149 247,379 402,609
07 62,866 179,416 295,966
08 69,278 195,292 321,306
09 59,609 173,866 288,124
10 107,930 290,832 473,734
11 109,633 294,591 479,548
12 60,975 177,750 294,526

Table 5. ARIMA parameters for air travelers

Model 1 Est. S.E. t p
Constant 6,123.91|9,768.19| .627 | .534
Differentiation 1 - - -
Seasonal 1 _ _ _
differentiation
MA(1) Numerator 1 .663 287 ] 2.306 | .026
m. & 2

18
ik

B Ae AZoA AFTE vk} ol AFA]
o YW ¥d dojeg EdE ARIMA 95 £4
< AAIst] 202597H4] ©1HoR AFA Y o4

A YHES dEstaAt stk olgA 44"
ARIMA B3 B 237 9 A4S EYE AFA
o QML FFolAeE 7ot} ofltt.

AFAY HRRE gl gt 20259 12¢
7] £8d1E 9 JHES F9X= Fig. 500 AA=
o Ut} AFAY 2= WA Holelg EHE &
Z5E 2(p, d, @ F9XE Z-83F ARIMA(,1,0)
0,1,1) 29 AF HE o7 dlolgjo] 8%t
A3} Fig. 59 €2 @r|Zoz & HEA glo] g4
QI JMERE oA A 7IET AoE AL
b 20179 195H 20219 129714 AFAY
TG WA AdA R B2 & HEES B
A gl AFAY QMEE FFo A(=2 ] 7]
DY AEH ' EAL T2 VI B AF9 ¥iE
A& HoF97] f&EoltkTable 3-5 #=X).

mebs] 2 Ae] A Egel EA ASAY &
T WAL FI2-19 |l kst AAA
£ BojFqlon ojzgt Mg FEs] 20259 12
7R HojE Foltt.,

AFAY MRRE FFoA =219 W 7]
7k 52t o2 71A] tiie] BAR(1eRE, oy
A ) ABIAEASE AEE AEr] 5) 2
=24 HEETHE Ed= AR 224319 #HE bt

Table 4. ARIMA (0,1,0) (0,1,1) model statistics for inbound air travelers to Jeju

Model fit statistics Ljung-box Q
ARIMA Stationa i Degree of
ronary R-squared RMSE MAPE Normalized Statistics & p-value
R-squared BIC freedom
Model_1 .810 .810 106,884.15| 7.658 23.651 22.683 17 .160
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