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Abstract

For forecasting air cargo demand from Incheon National Airport to all of airports in the United States
(US), this study employed the Seasonal Autoregressive Integrated Moving Average (SARIMA) method and
the time-series data collected from the first quarter of 2003 to the second quarter of 2016. By comparing the
SARIMA method against the ARIMA method, it was found that the SARIMA method performs well,
relatively with time series data highlighting seasonal periodic characteristics. While existing previous
research was generally focused on the air passenger and the air cargo as a whole rather than specific air
routes, this study emphasized on a specific air cargo demand to the US route. The meaningful findings would
support the future research.
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Figure 2. Air cargo volume from ICN to America quarterly (2003 Q1 - 2016 Q2)
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Table 1. Correlogram of raw data

e AC PAC 0 ProbyQ _/?utocorlg:lagtionl _Plartial A(;rcocorr.1
1 0.7862 0.7911 31.564 0.0000 — —
2 0.6739 0.1785 55.258 0.0000 (— o
3 0.5165 -0.1663 69.485 0.0000 — 1
4 0.4991 0.2639 83.070 0.0000 — ]
5 0.2819 -0.5118 87.505 0.0000 I .,
6 0.2123 0.1791 90.080 0.0000 = =
7 0.1657 0.2628 91.687 0.0000 H= iz
8 0.2523 0.2361 95.507 0.0000 — it
9 0.1443 -0.3570 96.788 0.0000 = ===
10 0.1451 0.2265 98.118 0.0000 =]
11 0.1188 0.1304 99.033 0.0000 # L
12 0.2104 0.2023 101.98 0.0000 = =
13 0.0800 -0.4267 102.42 0.0000 a C—
14 0.0472 0.0896 102.58 0.0000 I n
15 -0.0186 -0.0002 102.61 0.0000 | |
16 0.0072 0.0954 102.61 0.0000 | u
17 -0.1208 -0.0630 103.74 0.0000 2] .
Table 2. Result of ADF unit root test (raw data)
tau value P> ltl lags
Random Walk -0.98 0.335 8
Random Walk with Drift -0.98 0.335 8
Random Walk with Drift and Trend -2.86 0.008 8
o& % ek

N

AR VAR A A ek B4 W (AUAR i HEGY 3 12 Aok U
A AAD AR AD DUTS T G A RS s,

Table SO 9 AAR A=) HEGY 27 2948 & & olek HEGY 974 23} BE A%71] 7121
S 9 4 Glek o] oto] 14 42 2 4A AW ARY AAD AR BT, AW BA2 RES 24 9 o
29l A ARG S BE & 4 ek

-

SARIMA(p,d,)(P,D,Q)s B8-& FA5H= ol SloiAl p, 'd, ¢, P, D', ‘Q9] gk 3 Zo] 7P 4
A Aol 0% ¢ st D 4 8 1A A4 4 A AR AR B A o, A A
1Pk g7]o] ‘d=1', 22T D=1"91& 891 715siet theom P, g, P, Q0 b FAstede shew,

P, Qe 4] e 75@6]'ttﬂ AojA 27| 27HA o] @ AF elstojof Sttt A WA 94
Information Criterion(AIC)2} Bayesian Information Criterion(BIC) 2] 3f-& &<lol= Aolth, = M 942+,
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Table 3. Correlogram of regular and seasonal differencing
e AC PAC 0 ProbyQ Autocorrelagtion Partial Autocorr.
=1 0 1 =1 0 1
1 0.1867 0.1937 1.6052 0.2052
2 0.1620 0.1346 2.8430 0.2413 - -
3 -0.0476 -0.1113 2.9526 0.3990 - »
| i
4 -0.5398 -0.6086 17.409 0.0016
 — jase——]
5 -0.1045 0.1103 17.965 0.0030 s u
6 -0.2604 -0.0650 21.511 0.0015 - .
7 -0.0297 0.0783 21.558 0.0030 i 8
8 -0.0675 -0.5781 21.81 0.0053 I =
9 -0.0859 0.0134 22.229 0.0082 [ |
10 0.0718 -0.1434 22.532 0.0126 | [ |
11 -0.0334 -0.0353 22.599 0.0201 1 i
12 0.2682 -0.2104 27.09 0.0075 = -
13 0.1563 00199 28.666 0.0073 = '
14 0.1424 -0.2170 30.02 0.0076 = -
= E———
15 0.1665 0.6665 31.936 0.0066
= | —
16 -0.1974 -0.3604 33.289 0.0068
I =
17 -0.0615 -0.2907 33.571 0.0095
Table 4. Result of ADF unit root test (data after regular and seasonal differencing were applied)
tau value P> ¢l lags
Random Walk -4.26 0.000 7
Random Walk with Drift —-4.26 0.000 7
Random Walk with Drift and Trend -4.37 0.000 7
Table 5. Result of HEGY test (data after regular and seasonal differencing were applied)
Frequency
. lags
Zero (t:m =0) Biannual (¢:m, =0) Annual (F: 7, =0Nm, =0)
Noconstant -5.697 (0.000) -5.252 (0.000) -8.996 (0.000) 0
Constant -5.592 (0.000) -5.176 (0.000) -8.865 (0.000) 0
Constant with Trend -5.587 (0.000) -5.123 (0.000) -8.773 (0.000) 0
7} 59 A2] z-valueE Hels}jof g},
A A @421 AICe} BICS] 34412 Equation(4) 2} .
AIC= —2xIn(likelihood) +2 X k @
BIC= —2XIn(likelihood) +1n(N) X k
CHstnEsH3| 2|, A 353 A| 25, 2017'4 4 151
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ko B0 &

Equation(4)& 55}0] AICS} BICS] ZHe S gho] ol 42 Zolxw, BgS :
= AICS} BICY] Flo] &oldlS & = Qirh 1822 7} AICS} BICE gto]l &SR te] L &) d45),
3] AEA o] Eoith= A oJn|gitt.
T 1A @ 421 7 5] A5 z-valueol] BolA =, RPF7FZ 5l SARYY, SMAT, AR, MARE2] Al
gofid 4= Sk, 183 4 2 50 Aol EHOP old A4S Fotol 2t 59 A7t AETA] o7
shleto g M, A o] Hdyg o fE w4 gl
WA A HBE Foll 1A AR 2 4A] Al ARRRHE Al 741@ =7t AR AE Flshlal, o]
Aol A 24 9] 1ag%k% E%‘é}iit}. ohelo] =4 041‘%2 %}?l 0}71 HoH Al oo?l ADF A7%14& &5
3

ohA] Qg vket o] SARIMAR S-S ARIMA(p,d, @ 2ol AAES] (P,D,Q)7F Z3HH o}, & ADF
A2 =gt 2 A9 lag@hs I o= 'p'ot 'q 9 ghs AT & 9o, HEGY A4 o= rEst &
2] lagghe 5ol P'et Q9 gh& AT 4 kA WE Tl p'ok g o FAEUL2 7oA P ek Qo 4

= A o Aok ol s Tl Ao Yo edHom g 54% Y

e Uolzt A2g
SARIMA(T,17)(0.1,0)4 olef. ol $-4% 0.2 Fesloly Reolo], ohg o] WEA M9 myo] Hrbn
BrEa

a1 &

®)

o714 IHA3-& Fohs ol fi= A9 laggtit ¥ =2 A8 Fofl =2 dl59S 7HAA "t ol 2, AR
@, MA®, SART, SMAGE9] A7t YR =] =9, AAR o] & E-8ot=dl 3lojA] A-8/do] Eoiz]7] g0l
o} &, Bdo] 7HAdSE v A8l ndo] H 4= 9155 ou|gith

Table 62 Equation(5)f|4] At 24| W2 F 6471 2] o] A8 7Hsslt}. o] F WAl 43 Model (1)
63719] g ZF AICS} BICO] 7t 9 7} AlS=E2] z—value Z3}o] o5 2|2 02 HeHH Model(2)E HeRd Aolot.
oA 4 02 FA3F Model (1)—4 4%, z-valueol| W} ARFET MAGE thF&o] Fou] §F A o2 yepst
t}. 9FH Model(2)9] ¢, MARE-2 fonlet Ao 2 Uehty AR} f-oJu|gh A 0= vreieh T3 AICe}
BIC #& & Afol& UrEMW ATt TS 7HAA 0] Y2g BAEH, Model(1)& ARZ2] A}=7} 791 Hhe],
Model(2)= ARG2] ZF7F 101t} =, Model(2)7F Model(1)]l H]3 7F2A o] Hojupm] A-GA T =& Zolzty
wehEh o]9f 2+ o] G & Model(2)7F 944 543 Model(1) 3} B w5to] Bt 2glet molat v wheke]oj At
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Table 6. Estimated model

Article

Model(1)

SARIMA(7,1,7)(0,1,0)4

coef (Std. Err.)

z—value (p) |2])

Model(2)
SARIMA(1,1,3)(0,1,0)4

coef (Std. Err.) z—value (p) |2])

AR AR(D) 1.246839 (0.7583356)
ARQ2) 0.4440717 (1.151816)
AR(3)  -1.014181 (0.5538603)
AR4)  -0.2045279 (0.8415566)
AR()  0.6124432 (0.4091371)
AR(6) -0.1307822 (0.8946647)
AR(7) -0.269257 (0.602025)

MA  MA() -1.058774 (164.166)
MA(Q) -1.031704 (4.821421)
MA®) 1.397871 (151.4704)
MA®4)  -0.8041588 (179.8907)
MA(®5) 0.0426991 (- )
MA(6) 0.8634631 (130.5797)
MA(7) -0.7936918 (0.5250291)

SAR -

SMA =

Constantterm -186.4957 (352.8503)

Number of obs 43

Likelihood -418.933

AIC 865.8659

BIC 890.5227

1.64 (0.100)
0.39 (0.700)
-1.83 (0.067)
-0.24 (0.808)
1.50 (0.134)
-0.21 (0.831)
-0.04 (0.964)
-0.01 (0.995)
-0.21 (0.831)
0.01 (0.993)
—0.00 (0.996)

0.01 (0.995)
-1.51 (0.131)

-0.61 (0.544)

~0.4329935 (0.1739031) -2.49 (0.013)
0.8887458 (0.3067116) 2.90 (0.004)
1.092804 (0.3079684) 3.55 (0.000)
1.204056 (0.2563751) 470 (0.000)
87.65321 (2007.538) 0.04 (0.965)
43

~428.5832

867.1664

875.9724

A 2 o2 A ZRstt RElE) v W E Ayl Model(2)7F 714 A gkt molatal T Q). whaba] 2
AolA = QAFA TN A S8 o] | F e Foff =25t 271 3= F2E 5517 SleiA 5
A%t =g 02 SARIMA(1,1,3)(0,1,0)4 o] 22 mdl g vielyttt,

Aol melg A% SARIMA(L1,3)(0,1,004 232 Equation(6)9} Zro] UeRd 4= gl

AY,-AY,,

=—04329935(A Y, | —AY,_ ;) +e,
—0.8887458¢,_, —1.092804e, _,
—1.204056¢, _, +87.65321

AY,=Y,-Y,_,

.
¢, = N0,0°) & T2 A, WAaghs

(6)

Equation(6)E v;oll T3l LFER ™, Equation(7) 2 YeRH 4= 2t

Y, = 0.5670065Y,_, +0.4329935Y,_,
+Y,_,—0.5670065 Y,_,
—0.4329935Y, ¢, —0.8887458¢,
—1.092804e,_, —1.204056¢, _,
+87.6531

)
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i)

Equation(7)°f] Wehd R} Zo], SARIMA(L1,3)(0,1,0)4914 5% V= YV, ., Y, ., ¥, ,, Y, 5, Y
€1 €-r 652 Bl 25l 2AHT. = AAE A=t 2718 AR Ae Adstds Wl dS5AHE 71E22 6
7| A7 9] ok EF ol A5 9 %EE‘L 7“331% Aoz FAHGIL & 4= k. oA At vieh 2
= ?ﬂ?oﬂﬁ SR AAGA mE AEGS T Ak o 2% AAE AtmE B8R 8 A5 L IREH
A= S2719] #hol o &2 dg8< 7 H o, SARIMA(1,1,3)(0,1,0049] -9l FE= E27] %Y

_,0] F4ofl 8= S & 4= ook T SARIMA(L,1,3)(0,1,0042 2] ¢, v, ) AL TAS L &

.5, SARIMA(1,1,3)(0,1,042.2 oS3 B2 Ad: 5 27] 3t v, 7t A =H

54

.
Yt—(}a Et—ly E[—Qy et—gg’] %}\—%Oﬂ 9’1—8}-04 EH I:]——]—l- —%d%@- T 9}\\:}-

o)

N

=
=)

0
r>i
=
=
~ o
|

_{

S GAE Fote] SARIMA(L,1,3)(0,1,004 23 F4ot3leh A9 gACA= 8% SARIMA(L1,3)
0,1,004 20| 2714 (Autocorrelation)©] EA|5h=A] JH-E

SA A EE BYS A 2o] FA5H H1, 27| AdTe] YERA] o=t 4 H o] f-o]ujsirt
Stk

Table 72 SARIMA(1,1,3)(0,1,0)49] 38} (Residuals) S Q-testS F5to] 2p71443k0] o} 2.8 Lhehdl Holct,
Fol| = AlRpo| g Q-valueZt 5% ool A Ao 27| dte] EA1dtth= AR7HEE 714
. Z SARIMA(1,1,3)(0,1,004 -2 A4St ngo|aty mhda 4~ gl
Table 7. Q-value of SARIMA(1,1,3)(0,1,0)4
Lag Q Prob)Q
1 0.535 0.8171
2 0.3426 0.8426
3 0.6453 0.8860
4 6.1861 0.1856
5 6.3739 0.2715
6 7.0108 0.3198
7 7.4367 0.3849
8 7.5579 0.4778
9 7.6498 0.5698
10 7.6557 0.6624
11 7.8048 0.7307
12 10.3943 0.5814
13 104470 0.6570
14 10.6703 0.7117
15 11.5912 0.7097
2) ARIMA 2339 H|uw
FHESARIMA 23 5 13000 A B35 $0e8550] Y52 /P] S el 4%
4 AFE melshs Zo] Fastth 1970 See AAE 74 71 T 7FE E AR Eox]E WRES]
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ARIMA E337}9] H| W& Foto] SARIMA B3 0] A2y of .5 mfofsf] Bttt 44 o5& metalr] 913t +
A A v wHH-2 SARIMA 23 Ao AFRE]0]17 2003W % 1AHE7 |5 E 20143 & 4AHE7)747] & 487 2] @1
A E NN S 2718 v FFetE B Yot E8oto] ARIMA B3-S 343 ¢,
ARIMA 237} SARIMA B3-Z o] &3t A 52 E AA &33= 55372 H1E 55te] SARIMA 30| 4
32 11 o] B2 whohstgith Table 82 9F4 SARIMA 238 4 A] AR5 GHE 315 B BS54 5UsH
AFgsHe] FAHH ARIMA(2,1,0) 28-S LreRdH Zlolct, Table 82 AmHH, 2 A4 2 H oz oz o
¥l SARIMA(1,1,3)(0,1,004 =33} | w5te] AICS} BIC 3t 5% =4 Uehgth E3F ARIMA2,1,0) 23 2] 74
AR}EY] z-valueZt A 0 2 7| Uepyt7]of o] Hago] fojn|sirtal westr] ogieh, ARIMA 2§ 4o
A frelmlgt Rgo] 11 7] o= o] fi= i Aol A AREE AAIE =T 714 EAS 7HA7] wl 2ol
e, 287 4 AAE AR AAH o8 A-FIE 7HA AL Ytk A Foll f-olnlet BY S|
7Hs?t ARIMA(2,1,0) 2 Bit= AES7]E AetslA g d=0] 7Hs7 SARIMA(1,1,3)(0,1,0)4 &2 o]
ghatctal ek 7hssiet,

Table 92 SARIMA(1,1,3)(0,1,004 237} ARIMA(2,1,0) 23S &-85}0] o =3 20154 1AHE7]1 5 2016
QNEZN742) 9] SFEEs e AISAE ASA|9} vlaste] ZF Br|ateh @ 2ket A S SE Urepd Aol 2015
W IARE71 5 20169 2AR2717H2] & 62718<t] AAl E53 1 ASAE Hlwsto{ B, 2015W % 3AHE7],
20159 % 4AHE7], 20160 1AFE7] oA SARIMA(1,1,3)(0,1,004 R 2] | ZASHE 7} o] A Urebgoh. T35
ARIMA(2,1,0) 289] 7P @2 d &AL 8] .55%0]|H 7P =& dZA31% 7} 99.3%4] HFHol| SARIMA
(1,1,3)(0,1,004 23 o] 714 Y of| 2 AL 84.39%0|H 714 £2 o ZASHE = 99 929%0]th. T3l 20158 %

an
12

Table 8. ARIMA(2,1,0) model

ARIMA
ARIMA(2,1,0)
coef (Std. Err.) z—value (p) |z])
AR AR(D) -0.240726 (0.1878167) -1.28 (0.200)
ARQ) 0.0864448 (0.1825435) 0.47 (0.636)
Constant term 51.23255 (935.6964) 0.05 (0.956)
Number of obs 47
Likelihood =479.4807
AIC 966.9613
BIC 974.3619
Table 9. Comparison between SARIMA(1,1,3)(0,1,0)s and ARIMA(2,1,0)
Actual SARIMA(1,1,3)(0,1,0)4 ARIMA(2,1,0)
Volume Forecasting Accuracy Error Forecasting Accuracy Error
2015 Q1 70196 59240.93 84.39% 10955.07 63930.62 91.07% 6265.38
2015 Q2 66283 63148.83 95.27% 3134.17 64197.36 96.85% 2085.64
2015 Q3 61407 61358.07 99.92% 48.93 64153.78 95.53% 2746.78
2015 Q4 66562 64603.85 97.06% 1958.15 64246.46 96.52% 2315.54
2016 Q1 54267 57381.17 94.26% 3114.17 64279.52 81.55% 10012.52
2016 Q2 64795 61317.82 94.63% 3477.18 64338.71 99.30% 456.29
MAPE 5.743572% 6.529774%

(2015 1Q - 2016 2Q)
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Figure 4. Comparison of forecasting between SARIMA(1,1,3)(0,1,0)sand ARIMA(2,1,0)

IAHRE7] 9] Gl S AT =TT AdTE o
FoFo] §40] WolR|= F7|% 9 EAo| 7R o & 7)ol SARIMA(L,1,3)(0,1,004 2d 2] 2016 = 1AHEY] o=

|

2] 9] MAPE(Mean absolute percentage error)& Bl sl 2ot SARIMAC(L,1,3)(0,1,0)4 23§ 2] MAPEZ} B W2
W& e o] & 5ote] SARIMA HHEC 2 245 Bgo] ARIMA HHECR 2HH BYHT) o5 4
St e AS d S Stk

Figure 4= SARIMA(1,1,3)(0,1,004 2@ 9] o]&%]9} ARIMA(2,1,0) 2 2] =22 A 3 o2 B5H}
vl w &t e ook, Figure 45 BAGIEH, ARIMAR Y 9] o S2]= A4 EF %l 184 FA2A 29 gLell 3
A& SARIMAR & Kt} o] A&otA| epuholt. 5R2]Th, ARIMAR 0 2 et o S2] 9] A 7S & 27
Zol oim, AAR ot sH= 20159k IAHEZIRE 20169k 2AHEZIZEAIS] AlEA]A
SARIMA(1,1,3)(0,1,004 228 2] of|=2]7F ARIMA(2,1,0) 23S E-83t A E2| B} A B5 ol of LHsHAA]
2 ASHEEE Hol1 Y55 & 4 itk olF % A 22 SARIMA 2] ARIMA B Ect gz oz
Aot n 7} &2 o]l g thea} Zo] oAbEch ARIMA 2ol A7} zhe o] aalzo] AAAS 7etstA]
ZRthe §HA wfizolrh. AEolA AFstaRel, ARIMA B3-2 &5 ok AF 0 2RE 77k 3HA ghEel
Easy Holsto] o &5 sh7]of, FAE Fw7]9F T2 571291 EAS 7H glol= &2 A9 EE Folst
woleh. 187]of 3Eeta A AEAE 7= AAIE A= Aol diid o of=gt AEA
EAE 118 753 SARIMA 20| ARIMA Bgof Hle] &4 S =7t =& 44t gict. ol2fgh
2 Qls) ARIMA(2,1,0) 23 9] o= At 7} SARIMA(L, 1,3)(0,1,0)4 R & o] H]aj Hol
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5. AJAKY

B AT 20031 1AHE7] 3] 20141 4X4E7] 7HA] QIARAI G RN Sste] ol matet @ gatEe] A
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A BFol} FE4 22 dl5aks 0] 91014 SARIMA B &-& $-ag Q7 1) e}, wat 54 3] of

156

Journal of Korean Society of Transportation Vol.35 No.2 April 2017



SUH, Bo Hyoun - YANG, Tae Woong * HA, Hun-Koo Article

i~
>
ko
e

i
A
o
offl
o
o
9
rC
Am
o,
L
%,
lo
l
o2t
4
rr

i
i

n
o
o
10
4
fo
i
£
NG
ki)
A
i)
o
o
)
0,
)
Q
its
>,
)
sk

B ATE Foll ARG S Hole FusE B 22 AAIE AR QoA 71E Aol A g5 o]
71 ARIMA 2] H]oto] SARIMA B0 iAoz EHTLrt wthe AS G
AIRES 71221 ARIMA 2 Eet SARIMA R o] 4 -dgt v Zolatal WHd 4= §itt. @53 AA4
< m7] ok AAIE A= ] Aol ARIMA 23 o] 47 0] 6L 7HEsE7]of| g0t of| S oA o L&
F& Q7] wfiZolk. skA|Rh 2 AGE Fol AlEAS T AAE AkE o] tisiAl= SARIMA 27t ARIMA 23
O] H|E Foto] SARIMA 23] @4:3hS & 4= U2 H, FF 35 Ao qlofA] 7]&e] 2 &g =] o]zl
ARIMA 23} g7 SARIMA 2o =8 oS glojA] 583t B S Slstar]ol, FF 84945 Aol
A SARIMA 23] 5% 2t &-8=o] d Z o= 7|t

ol _l )
pas
2
&

ol
—
)
=
e
rf
-
10

a4&

PBEHL L5 WA TR 25T A 7} 10 WA wS 2 DS SISk glom, S5 3
L5 A% Aolehe FHOE A3, BTV ABS SEFHAA AT B8] L 20 DA B|FS
AR WA 1 FR4e] A% ok ik

25be] PB4l et 52 F2 5HRo] o o] Aol 272 W olFolA gtk B 8BS a0 dhat A

LR 39 7120 She A7A0H, LS 7120 SHe AT Fohuy] dEth BE o] ATE
© 2] PPN 2 5ol Tk SHAT, GRA] YA A4 wAo] e 50 S st gF
AR = 400 theh BFRS 2ESHAA TRNYT FFRFOR 15 Qo AL Hask A 5 9
o} 23716 7% AFET A 5 e 4S Fok GEoHEC] tie 48 o2 A7 E5 TS 7T HIZUA

ThFo| 2 of gt

2 Aol A= SARIMA B3-g o]-8atd, 1A F oA E8ste] v|Fe S Faofl u]Fo] matets 271
o EFS g OR 88 dSaHet o, o]F 7|2 ARIMA 2g 9] At} H|wgho 2 4] 2 oA
AAISEL Q= SARIMA W E9] ASAHS L E ATl Hofrt. B39 4o E8Eof7] AAE AF=E= 20039
IAFE 71 2E] 20148 4427|712 o] H o] S gh8-ste] 20159 IAHEZ|HE 2016 2AHE 7| 7HA] 9] &2 9F A=
A5 H| W5t HoS uf, B =BofA A Agt SARIMAR Q] of| =27} ARIMA =& 9] o =2tk MAPE & 5
& 55| AESHT =7t o E9kth o] SARIMA 2ol AlAA U F7129] EAS 7Aee 4= Qltt= EAS 7HA
710 et Ao 2 woEn, 3 stEy} Zo] A-AES 71 AAIE Ahs o] A, 71E0] g AAE E47H
ol ARIMA 23Xt} SARIMA E&o] o] Agsirta & 4= 9]

2 AL YL FHOR AP0l 71 E AT ARYS Fo] 54 AL FHOR & Sa0)5 Aol
wh, Shbe] dlo] ofd nF 2 ot BE = HS SUT BT BESIe] A5, ol B2 TAES A
U1 9ok TP EE FF 5 AR w00 §TAE £28 E5H @70l 9lolH SARIMA BHS Bgot
Q77 A% o|Fol Ao} & Aolet, Eat £ APt lF o] FR4E Fxste] v T Ho] that 52l
2 A5} SARIMA B90] 52 |5 HS=S 71 Bk ste vlF Ml o 5et0.2 BE FFatelA

SARIMA R &o] ©Z5jr}y wersls
A& 717 3 SARIMAR Fo] 28 o2 A 7108 AZal7] dali 27149 taket wile] 40 o
Ave vlasle] 4ee e PEehs A7) asita R

B A7E A4S 7209 SARIMAR G< 245197
o} ol 9 2s1R0] Ao EE M Haste] SARIMARES 283 SadZo] tgr A771 At

=
re
re
-
=
X
rlr
ool
%

it
flo
o
ol
el
2
X
e
1%
ol
ol
b

Oistu Eat2|2], &l 353 A 2=, 2017'H 48 157



Article Application of SARIMA Model in Air Cargo Demand Forecasting: Focussing on Incheon-North America Routes
W, 6 otz AE A4S B2he Aolw, SARIMA 23 9] oA S-S st e =28 & 4tk
H

71 SARIMA 231 4% th2 AAE B4 By EF} npyiz| 2 1A 853 4|5 vt
ol ZolBn2 o2 GDP, 47, 8h8 59 A 8]1E2] #istd| it2 Ul?ﬂ E5ol of
ks TS 7HA) AL 9l o] giioll F7|4=8.E dlSsh=dl SloAls A=Al

o] A}, mEtA FEshEe] 8.5 oS5k o 9lolAl, SARIMA Z3go] 7}
AT gik Ao E-of aief, theFst S 1St B R 22 o2 W 2o

2 7oA £

o
i

o
il
=)
R
o
offl
o

)
B\
Z ool

-
i—“;
2
ro
rE
g L
o il
ooE mx o o
Rl _% 05:,
rXL 2
oo
rlr B

2
y
1o
R &
Y
&
>~

AN
ruln

T S A=t QlofA 1 99
ARIMA o] ofd SARIMA RS &85}
9] Wsto]| g A HakE AW = flA
S E ] QoA o HEr = _Hﬂt‘r% HollA <

g g5t

o
=
H
i
o
Kl
re
re
u H
rr
N
rN
ool
%
e
r

|0

T 1

i
k1
30,
lo
A
2
i)
oX
o
A
il
ek
ot
2
e
1o
A|m
ox
O oo
N
N
Ol
i

2
o
rr
o
2,
>
HA
ret
re
-
N
R
N
0,
S
=
=)
i
i
Ko
i g
™ol

lo =

s

U 2 o 1LE E5lo] SARIMA o
T7HA7F ok SR oA, & & 2 AL
g 9JoJA] SARIMA m&o] Hr} &

o:
=4
2

mu |o

o HU -

R )
N,

ol
ok
t
e
e mo o

=]
ol
5
o
¥
2
i
o
N
)
ﬁ
U
I
|=J
It

o
315
M
N
P
m (0
o
i
o
N
N

ACKNOWLEDGEMENT

This work was supported by Inha University.

REFERENCES

Ariuntuya T. L. (2013), A study on the Airline Demand Forecsting ICN-ULN International Routes, Thesis of korea
Aerospace University(Master).

Arnaldo S. R. (2013), Forecasting air passengers at Sdo Paulo International Airport Using a Mixture of Local Experts
Model, Journal of Air Transport Management, 26, 35-39.

Box G. E. P., Jenkins G. M., Reinsel G. C. (1976), Time Series Analysis, Forecasting and Control, San Francisco,
Holden Day.

Chang Y. W., Liao M. Y. (2010), A Comparison of Time Series Models for Forecasting Outbound Air Travel Demand,
Journal of Aeronautics, Astronautics and Aviation, Series A, 42(2), 73-78.

Chen C. F., Chang Y. H., Chang Y. W. (2009), Seasonal ARIMA Forecasting of Inbound Air Travel Arrivals to Taiwan,
Transportmetrica, 5(2), 125-140.

Choil. H., Yoo K. W., Lee S. Y. (2015), Demand Estimation Methodology for a New Air Route, J. Korean Soc. Transp.,
33(2), Korean Society of Transportation, 145-153.

ChouT. Y., Liang G. S., Han T. C. (2011), Application of Fuzzy Regression on Air Cargo Volume Forecast, Quality and
Quantity Volume 47.

Dickey D. A., Fuller W. A. (1979), Distribution of the Estimators for Autoregressive Time Series With a Unitroot,
Journal of the American Statistical Association,74(366), 427-431.

Erma S. Y., Chou S. Y., Chen C. H. (2010), Air Passenger Demand Forecasting and Passenger Terminal Capacity
Expansion: A System Dynamics Framework, Expert Systems With Applications, 37(3), 2324-2339.

158

Journal of Korean Society of Transportation Vol.35 No.2 April 2017



SUH, Bo Hyoun - YANG, Tae Woong * HA, Hun-Koo Article

Kim S. M., Bae H. J., Park Y. H. (2015), Forecasting the LCC Air Passenger Demand in Incheon National Airport with
Seasonal ARIMA Model, Journal of Aviation Management Society of Korea, 2015(02015), 45-45.

Kim Y. J. (2014), Study on Low Cost Carrier Demand Forecasting Using Seasonal ARIMA Model: Domestic Jeju Route
Inland Route Forecast Comparison Analysis, Journal of Tourism Studies, 26(1), 3-25.

Min K. C,, Jun Y. I., Ha H. K. (2013), Forecasting the Air Cargo Demand With Seasonal ARIMA Model: Focusing on
ICN to EU Route, J. Korean Soc. Transp., 31(3), Korean Society of Transportation, 3-18.

Pablo C. M., Gema C. G., Vicente I. L., Rubén S. G. (2004), An Air Traffic Demand Forecasting Model Applied To
Santander Airport, International Journal of Transport Economics, 31(2), 197-208.

YoonlJ. S., Huh N. K., Kim S., Hur H. Y. (2010), A Study on International Passenger and Freight Forecasting Using the

Seasonal Multivariate Time Series Models, Communications of the Korean Statistical Society, 17(3), 473-381.

Oistu Eat2|2], &l 353 A 2=, 2017'H 48 159





