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Abstract This research attempted to estimate monthly sales of food and beverage at the passenger terminal of
Incheon int’l airport from June of 2015 to December 2020. This paper used ARIMA-Intervention model which can
estimate the change of the sales amount suggesting the predicted monthly food and beverage sales revenue. The
intervention variable was travel-ban policy against south Korea from P.R. China since July 2016 to December 2017
due to THAAD in south Korea. According to ARIMA, it was found normal predicted sales amount showed the slow
growth increase rate until 2020 due to the effect of intervened variable. However, the monthly food sales in July and
August 2019 was 20.3 and 21.2 billion KRW respectively. Each amount would increase even more in 2020 and the
amount would increase to 21.4 and 22.1 billion KRW. The sales amount in 2019 would be 7.7 and 8.1 billion KRW
and climb up 7.9 and 8.2 billion KRW in 2020. It was expected LCC passengers tend to spend more money for F&B
at airport due to no meal or drink service of LCC or the paid-in meal and beverage service of LCC. The growth
of sales of food and beverate will be accompanied with the growth of LCC according to estimated data.
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Table 1. Categories of food and beverage

Food Beverage Others
Korean Coffee Cookies
Chinese Non-coffee Bakery bread

Japanese Juice Ice cream
Western General(soda) Retail

Asian Alcohol -

Fast food - -
Burgers - -
Snack - -
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Table 2. Model fitness and statistics of food

Model fitness Ljung-Box Q

MAPE BIC statistics df

food

5.467 41.631 8.935 15 961

dlojE 2HE-S 488 $ ARIMA p, d, q =F 2
gat7] A A7 AR F g
3T MA(ClEE®) 25 qE AP
Correlation) & 34 #dT F oM MA(ClE
Hi) 2 & A7 Auto Correlation) 32 53l
A S dom AR(AEET) A pe HAY
FH(Partial Auto Correlation) 5 F3lA] F¥7ls3Ic)k

Fig 5 2 Fig 69 A7 38k 2 Ax7 |42k

B
T &
Lo Elos = B
Eul-‘l“ 1—,—}.\_‘“

ez W AAE A Asfel 27k Q12 3
o2 EFH0 9l e ERIE & flth AR 1200

NE AP ARG el A8

hares EFHA A 7] wliEel MA(0) B AR(0)

olgla A48 AASl] HERF O HAAET} A
Azpito] 242 12 27 24 E ARIMA(0,1,0)(0,1,0)

wgo] AT,

ob&e] s
A= =il THAAD HiA ]
HH 2017 12€ 77}x] g up

L

ARIMA R3] Zgstgitt. 3
& = A9 20169

g Z}zﬂ% B

=

ZH219] Ljung-Box EA| %
ME o] 95% AlZ| Gl A frels
ey *}01"“ A7V dde] gla Jate] 2ExE 59
Apdyolrh gk A 7S e gtk onE
[5, 8].

S

pad

5

FA4H ARIMA YPEE
ezt AEAAS F
t}. Table 201 AA1E
MAPE:= At
Error)& 9J7|3Hch M

e Ages

=

435 A5

ZHMean Absolute Percentage
T ofefieh 2ol

MAPE

v‘i*g

4% A

éﬁﬁ% - Sith

464

e 0 3]
By o =
. 1 u]

214 ] 8]
20 a ]
194 1]
18] 0 0
17 o 0
161 ] ]
154 [m] [=
14 8] 8]
13 I:: O
14 0 ]
10 0] O

o 1] i

] ] ]

. ] 8]
1 [=] 0
5 o =}
e o a
ey [} 0

i 1 0O

i | =
05 00 05 10 A 05 0o as 10

Residual

Fig. 7. White noise residuals ACF and PACF of food

o e ey

40000000000

0000000000

00000002

10000000000

Fig. 8. Forecasting food revenue from Sep. 2018 to
Dec. 2020

1, XN F
MAPE=—%| \

n X,
X #A5%, F AE3 n: AZ710001€59)
0% < MAPE < 10% : "¢ A83t o=
10% < MAPE < 20% : H|23 AZE o=
20% < MAPE < 50% : H|®3 a4 o=
MAPE > 50% : 5433}

Table 20l AAIH v} o] AZX|9} o 54| 1F 01]
2}= H]w3 MAPE #to] 5.467%= YERL $-

& Holil e e ﬂ*%%‘ - »14[14][15]
}F Fig 73 2o #4717 # e
e 14101]

S(White nosie) 71

tlo

(PO -
ﬂ&‘ I fo

1g
] un 1\14 =

3.3 ARIMA 24 : 22 (beverage)
S8 HolEHE nlz7 A2 ARIMA 20 oA HA

2 i dolElsk Aol A oIRE sty



ARIMA-Intervention A|A|E 2&E o] &3 AHZAZL

3% e e 24 U 33 a7

B} 2e v
A A=A Q] Z/l—]]

ol €] Fig 8ol
Zx7F AN EH

RS 1314 AT
J Ak

Fig 103} 7Fo] o Al A|AIE dlolE7} o o) 4

< FAE vER A oA gtk AEA E aAE A dle]
B 225 138 =33 3 ARIMA p, d, q 2 2 2
A3l SlelM A1 3ags B JA SRS B4
SF4

g

Fig. 9. Time series data of beverage sales from June
2015 to Dec. 2020
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Table 3. Model fitness and statistics of food

Model fitness Ljung-Box Q
MAPE BIC statistics df p
beverage
3.848 39.130 30.112 18 .082
24 0 0
23 o O
224 1 |
21 1] ]
201 ] -}
16 a 0
10+ =l
17 =l
16 =l =
15 = !
14 =l u]
134 | =]
121 = =}
1 0 O
10 1] [
5 | ]
o ] ]
4 = —
o =l 8]
5 i =
4+ (0]
s 0
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Fig. 13. White noise residuals ACF and PACF of
beverage
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Fig. 14. Forecasting beverage revenue from Sep. 2018
to Dec. 2020
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Table 4. Prediction of food & beverage sales

(unit : million KRW)
Food Beverage
2015.3Q 14,062 8,163
2015.4Q 23,841 10,064
2016.1Q 27,975 12,740
2016.2Q 28,477 12,906
2016.3Q 34,962 15,459
2016.4Q 30,873 14,452
2017.1Q 34,196 15,517
2017.2Q 33,426 14,803
2017.3Q 40,074 16,341
2017.4Q 38,163 16,814
2018.1Q 46,461 20,315
2018.2Q 45,826 19,373
2018.07 17,649 .6,867
2018.08 18,656 7,246
Normal estimation Normal estimation
From Max. From Max.
2018.09 16,158 18,280 6,751 7,358
2018.10 16,452 19,453 6,905 7,764
2018.11 15,773 19,448 6,705 7,756
2018.12 17,570 21,814 7,397 8,611
2019.01 20,100 24,844 8,207 9,566
2019.02 18,327 23,525 7,664 9,152
2019.03 18,385 23,999 8,091 9,698
2019.04 18,124 24,126 7,693 9,410
2019.05 18,425 24,791 7,534 9,356
2019.06 18,347 25,057 7,249 9,170
2019.07 20,388 27,425 7,780 9,794
2019.08 21,252 28,603 8,098 10,202
2019.09 18,612 27,100 7,543 9,972
2019.10 18,764 28,253 7,636 10,352
2019.11 17,943 28,338 7,375 10,351
2019.12 19,598 30,825 8,007 11,221
2020.01 21,985 33,988 8,757 12,193
2020.02 20,070 32,801 8,154 11,798
2020.03 19,986 33,405 8,520 12,361
2020.04 19,582 33,657 8,061 12,090
2020.05 19,741 34,442 7,842 12,049
2020.06 19,521 34,821 7,497 11,876
2020.07 21,419 37,298 7,967 12,511
2020.08 22,141 38,577 8,225 12,929
2020.09 19,359 36,984 7,608 12,653
2020.10 19,368 38,108 7,641 13,005
2020.11 18,405 38,196 7,320 12,985
2020.12 19,917 40,707 7,891 13,842
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