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Abstract

This study analyzes the number of tourists visiting Jeju island using
seasonal ARIMA models. Unlike previous studies which estimates total
number of tourists, we categorize tourist data by travel purposes and types
and then analyze each classified data for forecasting. In this study, travel
purposes are assorted into 'leisure and sports; , 'conference and busines
s;, and 'recreation and sightseeing; , and travel types are assorted into
"individual travel; and 'package tour; .

Using monthly time series of arrivals from Jan. 2005 to Feb. 2014, we
identify the appropriate seasonal ARIMA models resorting to information
criterions such as AIC and BIC.

The forecasting performance is also assessed using data for the period Mar.
2014 to Feb. 2015. Lastly, using finally selected models, we forecast monthly
number of tourists for a year from Mar. 2015 to Feb. 2016.

According to our forecasting results, after Mar. 2015, "conference and
business | is expected to increase by 17.9% in average, 'Recreation and
sightseeing ;| by 14.1% whereas "Leisure and sports; increases by 5.8%
compared to the same month last year. Also we forecast that 'package tou
r; would decrease by -155% in average whereas 'individual travel; is
expected to increase by 11.196 showing a steady upward trend.

Although the model is useful in describing seasonality, further analysis
using other time series models sees to be needed for comparsion purpose: We
also note that our study does not include analysis results for foreign tourists
since they are not included in data set from Jeju Special Self-Governing

Province Tourism Association.
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E 3 UHEoid, 2y At Z2HZS 2% ARIMAp,d,0)(P,DQsE A
s (01,1)x(0,1,112 | (0,1,1)x(0,1,2)12 | (1,1,0)x(1,1,0)12 | (1,LD*(1,1, 1o
AIC -188.539 -196.875 -178.45 -192.483
BIC -180.465 -186.11 -170.376 -181.717
Pr>ChiSq | 6 0.0610 0.5065 0.0014 0.1044
12 0.0589 0.2538 0.0023 0.0969
18 0.0173 0.2030 0.0008 0.0521
24 0.1040 0.5272 0.0078 0.2264
30 0.2648 0.7517 0.0435 0.4498
36 0.3696 0.8521 0.1009 0.5845
E 4 "H7IXY, 2Y R 2P S 218 ARIMA(P,A,Q(PD,QsY SHZ
T (01L,Dx(0,L,D12 | (0,1,D)x(0,1,2)12 | (1,1,0)x(1,1,0)12 | (LLD*(1,1, 1o
AIC 2618.62 2619.446 2620.318 2619.289
BIC 2626.721 2630.248 2628.419 2630.091
Pr>ChiSq | 6 0.0608 0.0712 0.0333 0.0858
12 0.2318 0.3313 0.2475 0.3719
18 0.5053 0.6512 0.5592 0.6957
24 0.6946 0.8234 0.7491 0.8548
30 0.7481 0.8725 0.8306 0.9006
36 0.7448 0.9049 0.9079 0.9340
ES5 MMM Y Axx, 2 A Z2HE 218 ARIMAPRJQ(PDQsE SH Z
T (0,1,D)x(01,1)12 | (01,1)x(0,1,2)12 | (1,1,0)x(1,1,0)12 | (1,1,1)x(1,1, D12
AIC 27.16615 27.32391 36.47919 26.87203
BIC 35.2402 38.0893 44.55324 37.63743
Pr>ChidSq | 6 0.2839 0.2577 0.0275 0.2845
12 0.6889 0.7615 0.2397 0.7896
18 0.2881 0.5167 0.0970 0.5823
24 0.1321 0.2551 0.1862 0.3334
30 0.2121 0.4112 0.2231 0.5082
36 0.2435 0.4542 0.3408 0.5601
E6 39 ¥ AR, 28 R ZHE 2IE ARIMAP,AQ(PD,QsE SAHZ
T 01,Dx(01,D12 | 0,1,D)x(0,1,2)2 | (1,LO*(1,1,0012 | (1,1,1)x(1,1, Do
AIC -35.2978 -33.4489 -30.9201 -33.5736
BIC -21.2237 ~22.6835 —22.846 -22.8082
Pr>ChiSq | 6 0.3621 0.2049 0.1579 0.1904
12 0.7220 0.6122 0.5138 0.5969
18 0.8238 0.7703 0.7792 0.7729
24 0.7980 0.7627 0.6029 0.7697
30 0.8881 0.8658 0.7104 0.8685
36 0.9464 0.9330 0.7259 0.9316
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E7 'Y e 28 A Z2H8g 218 ARIMAPAa(PDQsE SAHZ
T (01,1)x(0,1,1)12 | (0,1,D)x(0,1,2)12 | (1,1,0)x(1,1,0)12 | (1,LD*(1,1, 1o

AIC -193.475 -194.848 -183.283 -193.133

BIC -185.401 -184.083 -175.209 -182.368
Pr>ChiSq | 6 0.0207 0.0116 <.0001 0.0057
12 0.0853 0.0703 0.0006 0.0387
18 0.3026 0.3061 0.0066 0.2059
24 0.3281 0.3275 0.0228 0.2684
30 0.3835 0.4527 0.0402 0.3549
36 0.5666 0.6566 0.0970 0.5519
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Vo2 st ¥ 52 HW, AICe M e 3(2687)°] U REe
(1,1,1)x(1,1,1)2¢]1 32 BIC®] 714 22 gh(35.24)0] 2 22 (0,1,1)x(0,1,1)12°]
o 7 RS ARV|E oA e B AolE O Hole BIC AERVIFOE
st 2 A4 skt
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A 2 a2xz (0,1,1)x(0,1,1)12
R (1,1,0)%(1,1,0)12
2 A (0,1,1)x(0,1,1)12

_19_



3. 44%¥ ARIMAXE

A=k

R
# 9=
HaL 9l

o foFE

Ao M= ek Al A

Al
1=

=

I
g9 BF 74
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ARIMA(1,1,1)=x(1,1,1)28] 2544
Aato] olat Yo Fgte A9 v
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9 "HHoid, 28 Mo ot 2l REFHEZHARIMALL1)*(1,1,1)1]
Maximum Likelihood Estimation
) Standard Approx
Parameter Estimate Error t Value P>l Lag
MU -0.0002222 0.0017106 -0.13 0.8966 0
MAI,1 0.81776 0.09101 8.99 <.0001 1
MA2,1 0.45558 0.09729 4.68 <.0001 12
AR11 0.38470 0.14396 2.67 0.0075 1
E10. TofzIxjoid;, =& HMstol| o|st o FEZHARIMAD,1,1)x(0,1,1)1]

Maximum Likelihood Estimation

. Standard Approx
Parameter Estimate Error t Value P>l Lag
MU 603.82471 1369.6 0.44 0.6593 0
MAI1,1 -0.51812 0.07521 -6.89 <.0001 1
MA2,1 0.95176 0.49029 1.94 0.0522 12
1 TellM ¥ AxZx, 2E Mo oFt 2R EFHEZHARIMAD,1,1)x(0,1,1)1]

Maximum Likelihood Estimation

Parameter Estimate S?iiird t Value API;I;TET( Lag
MU 0.00004756 0.0068083 0.01 0.9944 0
MAI1,1 0.63490 0.07780 8.16 <.0001 1
MAZ2,1 0.32115 0.10215 3.14 0.0017 12
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F 12, T3lol ¥ 4R, =2y Xl ot 2 EFHZHARIMAL1,0)x(1,1,0)12]
Maximum Likelihood Estimation
) Standard Approx
Parameter Estimate Error t Value P>l Lag
MU -0.0008740 0.01008 -0.09 0.9309 0
MAI,1 0.25641 0.10553 2.43 0.0151 12
AR1,1 -0.51253 0.08313 -6.17 <.0001 1
¥ 13, THe Sz 2y Mol ot U EFHEZHARIMAOD,1,1)x(0,1,1)10]
Maximum Likelihood Estimation
) Standard Approx
Parameter Estimate Error t Value P>l Lag
MU 0.0008293 0.0027597 0.30 0.7638 0
MAI1,1 0.51965 0.08376 6.20 <.0001 1
MA21 0.43646 0.10407 419 <.0001 12
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¥ 16% B4 FAZG Aol A Alatd ABASFES el obA sHel g
v} o] B4 FAHFPEL EAFoR HE Fo3tA N o] FAHZE Alo]d
M2 FEAAE YRS gogof st} o] AL g AR tFF
A 2o der A B4 BE4E 1 deAde o AAY, 2¥4d
o o] Hoke] YuoAet o] whd w=o] FAZE Alolo] Ayo] wow
B4 F s Al Aok s

E 15, FHAU Alo|e| AbntA L
< ey > < 7 A A >
MU | MALI | MA21 | ARL1 MU | MAL,1 | MA2,1
MU 1.000 | -0.047 | 0.033 | -0.022 MU 1.000 -0.001 | -0.282
MA11 | -0.047 | 1.000 | -0104 | 0.774 | MA1,1 | -0.001 1.000 0.020
MA21 | 0033 | -0104 | 1.000 | 0167 | MA2,1 | -0.282 0.020 1.000
ARIL1 | 0022 | 0774 | -0.167 | 1.000
<A EH AE=Z > < gleo "W AR >
MU MA1,1 | MA2,1 MU MA1,1 | AR1,1
MU 1.000 -0.050 0.014 MU 1.000 -0.008 | -0.006
MAL,1 | -0.050 1.000 -0.089 | MA1,1 | -0.008 1.000 0.012
MAZ2,1 0.014 -0.089 1.000 ARI1,1 -0.006 0.012 1.000
< FYE A >
MU | MAL,1 | MA2,1
MU 1.000 -0.011 0.026
MAIL,1 | -0.011 1.000 0.135
MAZ2,1 0.026 0.135 1.000
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e, 1)

=1

MAE =1 (2 4.4)
m
E 16. 0= B W E(MSECHY| : uioh
T = (0,1,1)X(O,1,1)12 (O,I,I)X<O,1,2)1z (LLO)X(LLO)Q (1,1,1)X(1,1,1)12
MSE 2617 2410 4,066 2,695
Meelsl | MAPE 6.85 6.36 8.77 7.06
MAE 41,606 38,159 52,045 42,368
MSE 3,191 3,174 3,960 3,151
971138 | MAPE 928.70 27.97 36.49 27.67
MAE 44,153 42,504 54,689 41,827
. MSE 912 897 1,310 900
M_L; MAPE 27.96 2774 32.36 2770
7 | MAE 25,423 24,931 29,145 24,881
g9 MSE 684 691 578 693
) | MAPE 20.19 20.22 19.44 20.15
T MAE 18,942 18,964 16,783 18,897
corw | MSE 2792 2702 2784 2,833
T:;’ ; MAPE 8.33 9.04 8.12 8.80
o MAE 43,238 46,419 42,180 45,369
¥ 169 S99 FES Z2A myeddy 24" wEEe] MSE, MAPE %
MAES] 27]7b the 2] wls) dudoz 4 ¥ & Atk A4 5
TH AmYe) Ay, 24 % ADE AH 2HE vl dFo] ojw
#9174 shetstd @ Aolth.
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17, A e AKXz of FXE W (T2l @ H, %)

gl SHEEE
T8 - _
AR | dFAR | Aele | A4E | dxAm | Aols
(A) ) (B/A) (A) (B) (B/A)
2013-01 519,765 570,693 9.8 63,345 89,127 40.7
2013-02 523,462 553,711 5.8 48,459 68,499 414
2013-03 496,316 515,798 3.9 110,944 131,800 18.8
2013-04 611,895 575,706 -5.9 197,099 230,197 16.8
2013-05 647,976 622,667 -39 200,756 231,414 153
2013-06 599,148 594,481 -0.8 115,599 136,998 18.5
2013-07 661,399 716,980 8.4 47,161 72,407 53.5
2013-08 716,931 142,876 3.6 66,019 82,429 24.9
2013-09 619,653 555,165 -104 82,872 97,053 17.1
2013-10 659,409 679,552 3.1 152,541 160,623 5.3
2013-11 617,954 609,919 -1.3 108,889 130,760 20.1
2013-12 594,786 549,454 -76 55,039 94,422 71.6
2014-01 514,136 634,902 230 185,169 71745 -58.0
2014-02 456,948 562,663 23.1 199,008 134,045 -32.6
2014-03 495,059 488,018 -14 225,638 172,757 -234
2014-04 553,170 609,004 10.1 275,127 263,854 -4.1
2014-05 602,520 613,171 1.8 116,525 249,405 114.0
2014-06 580,799 577,985 -0.5 162,153 80,272 -50.5
2014-07 593,036 675,395 139 141,984 122,264 -13.9
2014-08 621,246 684,493 10.2 147,955 102,875 -30.5
2014-09 575,139 538,653 -6.3 177,708 126,858 -28.6
2014-10 682,589 629,300 -7.8 198,354 193,112 -2.6
2014-11 573,147 613,767 7.1 189,611 135,214 -28.7
2014-12 533,797 542,270 1.6 144,783 128,417 -11.3
2015-01 624,526 523,481 -16.2 168,142 116,318 -30.8
2015-02 595,357 548,796 -7.8 126,230 118,793 -59
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I 18 oA =AY AKXzt of FXAE W (B2l @ H, %)
44 2 sE= SR R FE 2wy

3 8

A5 | 242 | Aolg | AR | dEAR | 408 | AR | 4ZAE | A&

W | ® |[ea] @ [ B A @A | B | ®A
2013-01 | 114,183 | 122,237 7.1 69,680 | 73,726 5.8 351,315 | 351,142 0.0
2013-02 | 98,348 | 120,016 | 22.0 63,133 | 58,951 -6.6 | 343,063 | 392468 | 144
2013-03 | 105,074 | 102,710 | -2.2 76,729 | 81,732 6.5 362,546 | 349,832 | -3.5
2013-04 | 108,784 | 112,264 3.2 101,087 | 97,671 -34 | 463916 | 452,638 | -2.4
2013-05 | 132,069 | 132,620 0.4 68,796 | 74,476 8.3 482,424 | 467,767 | -3.0
2013-06 | 122,657 | 112916 | -7.9 90,145 | 113,295 | 25.7 | 432,947 | 418522 | -3.3
2013-07 | 90,544 | 96,214 6.3 76,640 | 67,551 | -11.9 | 504,678 | 525,012 4.0
2013-08 | 78,452 | 78,901 0.6 41,087 | 37,191 -9.5 | 627,028 | 635,098 1.3
2013-09 | 41,300 | 89,536 | 116.8 | 41,131 | 66,019 60.5 | 494,381 | 379,202 | -23.3
2013-10 | 137,835 | 110,741 | -19.7 | 92,011 | 79,441 | -13.7 | 480,084 | 500,206 4.2
2013-11 | 166,174 | 134,651 | -19.0 | 102,916 | 93,407 -9.2 | 410,329 | 417,442 1.7
2013-12 | 110,708 | 100,390 | -9.3 82,765 | 79,873 -35 | 425905 | 421927 | -0.9
2014-01 | 106,302 | 118,609 | 11.6 61,147 | 70,966 16.1 | 465,043 | 431,289 | -7.3
2014-02 | 122664 | 104,121 | -15.1 | 70570 | 61,662 | -126 | 416,401 | 464,119 | 115
2014-03 | 120475 | 113,590 | -5.7 78,902 | 77,836 -14 | 451,809 | 445533 | -14
2014-04 | 125210 | 123,037 | -1.7 73,678 | 110,699 | 50.2 | 532,210 | 573,639 7.8
2014-05 | 109,180 | 150,914 | 38.2 66,528 | 60,700 -8.8 | 512,582 | 572,109 | 116
2014-06 | 89,156 | 122,257 | 37.1 63,838 | 77,543 215 | 952,146 | 484,277 | -12.3
2014-07 | 67466 | 84,153 24.7 74,630 | 64,655 | -13.4 | 565,490 | 617,693 9.2
2014-08 | 80,641 | 67,154 | -16.7 | 36,155 | 34,970 -3.3 | 632,004 | 734,634 | 16.2
2014-09 | 49,716 | 48,837 -1.8 51,680 | 38,884 | -24.8 | 518,467 | 479547 | -75
2014-10 | 94,680 | 131,774 | 39.2 | 161,038 | 99,192 | -384 | 529,631 | 523,827 | -1.1
2014-11 | 164,972 | 138,851 | -15.8 | 148,226 | 156,437 9.5 381,716 | 450,224 | 179
2014-12 | 51,725 | 100,547 | 94.4 | 131,994 | 134,092 1.6 434,068 | 429,156 | -1.1
2015-01 | 127,063 | 80,755 | -36.4 | 75,791 | 94,806 25.1 | 521,304 | 457,851 | -12.2
2015-02 | 134,718 | 102931 | -23.6 | 72,652 | 101,199 | 39.5 | 459,032 | 466,358 16
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