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Abstract : Improvements in people’s quality of life, diversification of leisure activities, and changes in population structure have led to an increase in
the demand for tourism and an expansion of the diversification of tourism activities. In particular, for coastal cities where land and marine tourism
elements coexist, various factors influence their tourism demands. Tourism requires the construction of infrastructure and content development according
to the demand at the tourist destination. This study aims to improve the prediction accuracy and explore influencing factors through time series analysis
of tourism scale using agent-based data. Basic local governments in the Busan area were examined, and the data used were the number of tourists and
the amount of tourism consumption on a monthly basis. The univariate time series analysis, which is a deterministic model, was used along with the
SARIMAX analysis to identify the influencing factor. The tourism consumption propensity, focusing on the consumption amount according to business
types and the amount of mentions on SNS, was set as the influencing factor. The difference in accuracy (RMSE standard) between the time series models
that did and did not consider COVID-19 was found to be very wide, ranging from 1.8 times to 32.7 times by region. Additionally, considering the
influencing factor, the tourism consumption business type and SNS trends were found to significantly impact the number of tourists and the amount of
tourism consumption. Therefore, to predict future demand, external influences as well as the tourists’ consumption tendencies and interests in terms of
local tourism must be considered. This study aimed to predict future tourism demand in a coastal city such as Busan and identify factors affecting
tourism scale, thereby contributing to policy decision-making to prepare tourism demand in consideration of government tourism policies and tourism

trends.

Key Words : Tourism demand forecasting, Time series analysis, Influencing factors, Coastal city, SARIMAX

* First Author : hwangkw@kiost.ac.kr, 051-664-3757
¥ Corresponding Author : leems@kiost.ackr, 051-664-3726

- 915 -



4
u]f

Aol -

a3
vzl
Ay
o

[0

8l
60

-

3

1. M &

el Wt o

=
=

Al

s

o

A=

s
B!

AM AALD A=

Jﬁﬂ
A

)

)

=
A5

A

=
=2

(¢}

=]
H

=

3

by

H

o, A

3 A7} AKKim and Park, 2016).

Al WAk
T+ 2 ZFH] S (MAPE, Mean absolute percentage

e
Hdos AAE B

>

o

=

=

o

R

Bgo ol

=

=

=
=

=
A7} A ThH(Jin, 2006).

[}

]

iz
i

o
el

AT-E Lim(2018)
Seasonal ARIMA ®2.3 & &835}o] 92

[ez]
=
Qs Al
Ay
%
i

A A

g

HEt
&=

i}
i

i<

[e]

&
A

Aol A1 ¢
oA A

s
=
[e]
,J_z:s_]_'

2
2

3]

1

20223 7]

13
=

o

R

=

3
i

7] = A
Frao stz <

}

i

atof ey o] d FEor 3 7staL

)=}
hin

<)

7}
¥

o

=

7k A

2}
19 AT A2 A

=

g

pud

3hH 2023 1
3l X

<)

Qo ut
At

7F A
9 Th(Scialabba, 1998 ; Orams and Lueck, 2016).

THUNWTO, 2023).

2=
T

&to] 2uf o]

o 2]

<)

B

DR
A 74

4

Sis

=

=
=
yu

=

¢}

tol =i <]

to] &
A7} AthH(Dong and Jung, 2019).

S

i<

g

S|
=

= 28

Seasonal ARIMA &
YPnse

}91TH(Song and Lee, 2006). ARIMA

i<

=

=

KR
=

}o] COVID-19 ©]

$1TH(Son and Park, 2012). Kim(2023)2 719} ARIMA X
[e)

Q2

[€)
al, Hwang(2014)

(=1

A4}
e Fed mEe 4

=1]
=

=

=&

=

=

Fal A THMNam et al., 2019).

i<

KR
=

S A}A]
T

=

=
5

OH]

R

3} A CHMinistry of Culture, Sports and Tourism, 2022).

<)

g 58 A7t golat,

=4

St vk AEE= 202219 A4

o, =7k Aol A ¥

AR Aae]

<)

i3

£ 4

5] 2~
o‘?j\T

-

)

)

ol
ol
B
ol

pe)
X
o]
o

o 8

L

Seasonal

=%

o

Jee(2009)E HAHE

L

atglom, o 7]

Choi et al.(2008)= 3l
[e)

3

g

3

4%, COVID-19

& =9

3
15

o
P X

el o

[}
i
S

o

ATZ Kim et al.(2012)

pud

shoAth. H8k Gwak(2021)

< Bayesian VARY} ARIMAX 5.3
A 5]
X
F

s,

<)

15244, o

=

[e)
s
=

317} It} Zhang et al.(2022)

9l

o
JFe 4

(ANOVA), 3]

11

!

o]

gl

&

W3 Yun and Lee(2022)

- 916 -

1.

o
el

g A

[ RN
AT

Aol gith. &9}
ESAET RS

[t

7|4
[e)

L

L

=

=

283}

=
L.

=

Al71aL, A ojApAA el 7]

|APE7 ol 7)o

5t 7]
53 Top-down "H2]el| 4] H]E]o]E]

37}A] Marginal contribution®]
[e)

[e)

=%

o

L

L

S8 o)

i}

1ol A
37!

?_1_’
A E o] E]

B

-

9| =1e] 97wk ylo|E
A



4
24
Q

o
0,
b
>

of

o>
(o
fru
:?1:1'

=
[e] = %%
o, A, BANE, FHE 5 449 89S F
g

o%

e

2

=)

)

rl

of

ot

tilo

, Hofo
off > (2 oX
ols

ok,

32

)

P‘

lo

AN
f Moo

FOIR BOlE wEduA Bk A A
A Bk A AAAR AN 2 FeS 73
it Fgel slelstuzt s,

3. e

hins
)
)
¥
o,

(Deterministic

=)
)
il
oy
>,
(o
fru
dot
oxl
2
1o
ol mg

oAy
ot

13
RURT
w2

&

re

i

f
2
=

=]
&
i
%
)
ok
)
3
fo
=
ol ¢
of
ofk
fo
-0,
o ﬂllO
(A
> o
Xl

1< wlelHE

_,4

o

N

)

i

)

2 K

Mo

2

2

2

)
A

=y o
N 2 o o

)

ofd o

[

=

i

2 i
m>~
oxl
ols
ol
32
=
as)
of2
12
N
rlr
o
H
as)
ol o
ol

>~
>

rlo ol
e}

o

1o,

Y

N

r

olk

o (M Fm
D)

Q

4, A7FAE =, A5
ToME dETE AN
sk S el=
Aoz 2018 195 2023 AW 714] Lt
o Al AA ZZARAGRA AT, ST, NG, FT
T, BT, PARE, R, ARG, AR, A, R,
AATF, Y=, T, T 5 167] T FE7 dolE

o] #AE 24 %S TSt SNS 9 H -2 Instagram,
Twitter, Blog, News 5o =Z4% 7|9 =& oulditl Ho]H
of it zpA| St A Staptgelo]El FHoll A= 2l
(datalab.visitkorea.orkr). ¥ AToll A= SNS AFZFE Ay
qe AR dx= v, Ag, F4, 718 59 §3<
Edleg ekl gFaclor dAs

A Eko B X EA S Thetslr] 9l Ao vl A
Y AHGRDP, Gross Regional Domestic Product)S 2832
20219 715 3 B 7ERAH| 2 o) AL EA]
Rt 202213 9] F-ARA] 7] Z2A2RA A el A AYakE
ZIERA ] 2Q) o] HEASEE A 2~0] AT
o)1) &Fo}(Statistics Korea, 2022),). FE&F F-ALA| A o] A} wly
AbetaL Q= dldAtd 2ALe] g ok TAE o] 8
3} THBusan Metropolitan City Hall, 2022). 3| Y¥#34 Fof=
el A 2x=d, su H 2249 5o AMIAIE onl gtk
y4

i=]
BYFeF oJujatn, BPAS e

iy

=

o

i % 12
oo U_EL

o It wg ok

=
=

N Sl
o L&

AL

¢

\d
(3

1
1

qul = 0‘1 = = qul
Aro) By W A AW SANA 1S FAE Aol
o 53 A3e BPAS dFe Jx Az wPrEa
@, BYEF 5o A S Fad AP axolr
° \

.

2

(Hwang, 2014). #3029 A|AIE o Zell= FA(Trend), A4
*J(Seasonality), =7](Cycle) 52| AlA|E sjElo] &3}

2 oAFAA Fe AAE BE F AEAS gskA
2 Wl "W o] sH A H(SMA, Simple moving average)<
18 AAE dHolHE A&HA R Abedatste] @3
HF v FAE o Sete WRolvt WA % S (SES,
Single exponential smoothing)Z} ©]%-%]4> &R (DES, Double
exponential smoothing)> # <+ Dataoll A o B2 7[5 E
Ao zN JtEHEd HEH dFo|vk(Korea Culture and
Tourism Institute, 2007).

&

o

o

Table 1. Tourism demand variables and regional characteristics data

Variables Unit Period
Visitors_Total

Expen_Total
Visitors_Accom
Expen_Shopping
Expen_Accom

Expen Food

Expen_Leisure

SNS Total

SNS ETC

SNS Leisure sports

SNS Food

SNS Experiential

SNS Healing

Number of marine tourism
GRDP in Culture & service

Dependent

2018. 1.
Month | ~
2023. 6.

Independent

2021
2020

Regional
characteristics

Year
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Table 2. Results of descriptive statistics analysis for each region in Busan metropolitan city
Variables Gangseo-Gu Geumjeong-Gu Gijang-Gun Nam-Gu
Mean SD CV Mean SD CV Mean SD CV Mean SD CVv
Visitors_Total(million) 2.7976 | 0.3492 | 0.1248 | 1.6002 | 0.6145 | 0.3840 | 3.1359 | 0.3467 | 0.1106 | 2.3929 | 0.2520 | 0.1053
Visitors_Accom 0.1051 | 0.0147 | 0.0140 | 0.1491 | 0.0297 | 0.0199 | 0.1533 | 0.0246 | 0.0161 | 0.1793 | 0.0274 | 0.0153
Expen_Total(billion won) | 12.8640 | 3.1261 | 2.4301 | 11.2470 | 29997 | 2.6671 | 27.2230 | 3.8134 | 1.4008 | 8.7000 | 14999 | 1.7240
Expen_Shopping 3.5190 | 0.6838 | 1.9432 | 4.0250 | 1.9522 | 4.8502 | 15.1760 | 2.5428 | 1.6755 | 1.9700 | 0.2478 | 1.2579
Expen_Accom 0.1595 | 0.0365 | 0.2291 | 0.1308 | 0.0309 | 0.2364 | 14526 | 0.3340 | 0.2299 | 0.2026 | 0.0417 | 0.2059
Expen_Food 44890 | 0.7980 | 1.7777 | 6.1410 | 1.1457 | 1.8657 | 8.7150 | 13570 | 1.5571 | 5.8380 | 1.1984 | 2.0528
Expen_Leisure 04112 | 0.1311 | 0.3187 | 09471 | 0.1861 | 0.1965 | 1.8779 | 0.5911 | 0.3147 | 0.6861 | 0.1455 | 0.2120
SNS_Total(thousand) 147000 | 4.8160 | 32.7619 | 15.6800 | 5.0870 | 32.4426 | 42.8000 | 10.0930 | 23.5818 | 16.5200 | 4.5230 | 27.3789
SNS_ETC 0.6080 | 0.5066 | 0.8332 | 04770 | 0.1745 | 0.3659 | 5.0374 | 2.6655 | 0.5291 | 0.5074 | 0.1646 | 0.3245
SNS_Leisure sports 1.3900 | 1.3337 | 0.9595 | 12170 | 03588 | 0.2948 | 2.6582 | 0.7035 | 0.2647 | 0.8998 | 03174 | 0.3527
SNS_Food 0.0970 | 0.0404 | 0.4165 | 0.1689 | 0.1432 | 0.8478 | 0.9680 | 04891 | 0.5053 | 0.1179 | 0.0426 | 0.3616
SNS_Experiential 0.0643 | 0.0347 | 0.0540 | 0.0704 | 0.0422 | 0.0600 | 0.1911 | 0.0685 | 0.0359 | 0.0807 | 0.0370 | 0.0459
SNS_Healing 0.7292 | 0.3970 | 0.5444 | 0.8567 | 0.2556 | 0.2983 | 3.8269 | 0.8630 | 0.2255 | 0.6797 | 0.2661 | 0.3916
Variables Dong-Gu Dongnae-Gu Busanjin-Gu Buk-Gu
Visitors_Total(million) 24224 | 03641 | 0.1503 | 2.8681 | 0.3188 | 0.1111 | 5.6082 | 0.6085 | 0.1085 | 1.8322 | 0.1985 | 0.1083
Visitors_Accom 0.1046 | 0.0163 | 0.0156 | 0.1781 | 0.0239 | 0.0134 | 03612 | 0.0539 | 0.0149 | 0.1429 | 0.0222 | 0.0155
Expen_Total(billion won) 7.3530 | 1.3484 | 1.8338 | 147670 | 2.7213 | 1.8428 | 339220 | 6.3562 | 1.8738 | 22.1290 | 7.4115 | 3.3492
Expen_Shopping 1.5050 | 0.3522 | 2.3402 | 4.6600 | 0.6804 | 1.4601 | 14.1600 | 22279 | 1.5734 | 17.3440 | 6.7181 | 3.8734
Expen_Accom 0.2774 | 0.0627 | 0.2260 | 0.7461 | 02384 | 0.3195 | 0.8630 | 02113 | 0.2449 | 0.2194 | 0.0420 | 0.1913
Expen_Food 47820 | 09623 | 2.0123 | 89480 | 1.8490 | 2.0664 | 17.9060 | 3.9025 | 2.1794 | 4.3550 | 1.2982 | 2.9809
Expen_Leisure 0.6526 | 0.2392 | 0.3665 | 03982 | 0.1417 | 0.3557 | 09388 | 0.3744 | 0.3988 | 0.3214 | 0.1038 | 0.3230
SNS_Total(thousand) 12.5800 | 3.9330 | 31.2639 | 274500 | 59690 | 21.7450 | 36.9400 | 15.0510 | 40.7445 | 12.7300 | 3.4860 | 27.3841
SNS_ETC 0.6744 | 0.3339 | 0.4951 | 24776 | 1.7901 | 0.7225 | 14757 | 0.5989 | 0.4059 | 0.2712 | 0.1133 | 04177
SNS_Leisure sports 0.5477 | 0.2074 | 0.3786 | 1.2190 | 0.2580 | 0.2116 | 14668 | 0.6063 | 0.4133 | 0.7272 | 0.2937 | 0.4039
SNS_Food 0.1004 | 0.0503 | 0.5006 | 0.7809 | 1.0951 1.4024 | 04133 | 02541 | 0.6149 | 0.0869 | 0.0337 | 0.3877
SNS_Experiential 0.0686 | 0.0358 | 0.0522 | 0.0812 | 0.0347 | 0.0427 | 0.0876 | 0.0443 | 0.0506 | 0.0424 | 0.0230 | 0.0543
SNS_Healing 0.5606 | 0.2552 | 0.4553 | 1.2860 | 0.5372 | 0.4177 | 1.5028 | 0.6265 | 0.4169 | 0.5266 | 0.2259 | 0.4289
Variables Sasang-Gu Saha-Gu Seo-Gu Suyeong-Gu
Visitors_Total(million) 23068 | 0.3245 | 0.1407 | 1.8975 | 0.1677 | 0.0884 | 1.6481 | 0.1302 | 0.0790 | 2.8553 | 0.3093 | 0.1083
Visitors_Accom 0.1397 | 0.0220 | 0.0158 | 0.1629 | 0.0271 | 0.0166 | 0.1041 | 0.0115 | 0.0111 | 0.2082 | 0.0345 | 0.0166
Expen_Total(billion won) 99140 | 1.8606 | 1.8767 | 7.1530 | 14488 | 2.0254 | 3.8160 | 0.6618 | 1.7343 | 12.0830 | 1.9151 1.5850
Expen_Shopping 3.6960 | 0.6863 | 1.8569 | 1.9220 | 04124 | 2.1457 | 0.1750 | 0.0436 | 2.4914 | 24590 | 0.3537 | 14384
Expen_Accom 0.2481 | 0.0690 | 0.2780 | 0.1673 | 0.0297 | 0.1773 | 0.1807 | 0.0423 | 0.2342 | 0.3804 | 0.1188 | 0.3123
Expen_Food 56610 | 1.1267 | 1.9903 | 4.7480 | 0.9510 | 2.0029 | 3.0230 | 0.5049 | 1.6702 | 9.0750 | 1.8101 1.9946
Expen_Leisure 0.3039 | 0.1080 | 0.3553 | 0.3121 | 0.1239 | 0.3971 | 04355 | 0.1698 | 0.3899 | 0.1669 | 0.0439 | 0.2632
SNS_Total(thousand) 23.5000 | 4.2980 | 18.2894 | 12.7400 | 3.0220 | 23.7206 | 10.7000 | 2.6570 | 24.8318 | 552200 | 23.2330 | 42.0735
SNS_ETC 0.8406 | 0.3804 | 0.4525 | 0.5987 | 04163 | 0.6953 | 0.3822 | 0.1282 | 0.3354 | 3.5339 | 14239 | 0.4029
SNS_Leisure sports 1.2658 | 0.3322 | 0.2625 | 09178 | 04501 | 0.4904 | 0.6301 | 0.1854 | 0.2942 | 4.1210 | 1.8959 | 0.4601
SNS_Food 0.1477 | 0.0622 | 0.4210 | 0.0918 | 0.0334 | 0.3637 | 0.0463 | 0.0218 | 04717 | 0.5993 | 0.1907 | 03182
SNS_Experiential 0.0712 | 0.0362 | 0.0508 | 0.0533 | 0.0261 | 0.0490 | 0.0593 | 0.0335 | 0.0565 | 0.3083 | 0.1834 | 0.0595
SNS_Healing 0.7505 | 0.2217 | 0.2954 | 0.5208 | 0.1754 | 0.3367 | 04736 | 0.1627 | 0.3435 | 4.4839 | 19261 | 04296
Variables Yeonje-Gu Yeongdo-Gu Jung-Gu Haeundae-Gu
Visitors_Total(million) 2.1785 | 0.2080 | 0.0955 | 13600 | 0.1913 | 0.1407 | 3.0842 | 0.3607 | 0.1169 | 5.2684 | 0.5942 | 0.1128
Visitors_Accom 0.1404 | 0.0178 | 0.0127 | 0.0839 | 0.0159 | 0.0190 | 0.1158 | 0.0212 | 0.0183 | 0.5413 | 0.1012 | 0.0187
Expen_Total(billion won) | 12.2200 | 1.7727 | 1.4507 | 2.7270 | 04500 | 1.6502 | 14.9470 | 3.2012 | 2.1417 | 42.6440 | 8.0531 1.8884
Expen_Shopping 48720 | 0.5536 | 1.1363 | 03310 | 0.0406 | 1.2266 | 59880 | 1.0529 | 1.7584 | 23.6110 | 53027 | 2.2459
Expen_Accom 0.1865 | 0.0411 | 0.2204 | 0.1544 | 0.0469 | 0.3038 | 0.3666 | 0.1274 | 0.3476 | 3.7795 | 1.0437 | 0.2762
Expen_Food 6.8780 | 1.3688 | 1.9901 | 2.1260 | 0.3994 | 1.8786 | 83180 | 1.9618 | 2.3585 | 14.0350 | 2.8979 | 2.0648
Expen_Leisure 0.2765 | 0.0918 | 0.3319 | 0.1037 | 0.0490 | 0.4720 | 0.2108 | 0.1228 | 0.5825 | 0.9503 | 0.2847 | 0.2996
SNS_Total(thousand) 12.6400 | 4.7370 | 374763 | 179700 | 62360 | 34.7023 | 19.5000 | 5.5840 | 28.6359 | 1482300 | 1631360 | 1134291
SNS_ETC 04254 | 0.5406 | 1.2707 | 1.6649 | 0.6715 | 0.4033 | 1.1653 | 03478 | 0.2985 | 16.2243 | 10.3363 | 0.6371
SNS Leisure sports 09253 | 1.5548 | 1.6803 | 1.1110 | 04804 | 04324 | 0.8048 | 0.2634 | 0.3272 | 5.6632 | 1.6808 | 0.2968
SNS_Food 0.0870 | 0.0351 | 0.4038 | 0.2807 | 0.0707 | 0.2518 | 0.2435 | 0.2152 | 0.8839 | 2.8666 | 2.5190 | 0.8787
SNS_Experiential 0.0237 | 0.0156 | 0.0659 | 0.1293 | 0.0806 | 0.0623 | 0.0884 | 0.0427 | 0.0484 | 0.5244 | 0.2102 | 0.0401
SNS Healing 04658 | 0.2951 | 0.6336 | 1.2586 | 0.5049 | 0.4012 | 0.9026 | 0.3272 | 0.3625 | 8.3919 | 2.3393 | 0.2788
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Table 3. Result of ADF on number of tourists and tourism amount

Area Visitors Expenditure

t-Statistic | p-value | t-Statistic | p-value
Gangseo-Gu -3.5707 0.0403 -1.9108 0.6375
Geumjeong-Gu -1.1674 0.9085 -0.5629 0.9776
Gijang-Gu -6.5102 0.0000 -5.2307 0.0003
Nam-Gu -6.7871 0.0000 -2.6336 0.2674
Dong-Gu -2.4580 0.3474 -2.1740 0.4955
Dongnae-Gu -3.9466 0.0155 -2.7332 0.2273
Busanjin-Gu -4.4720 0.0034 -2.7090 0.2366
Buk-Gu -5.7829 0.0000 -1.2831 0.8832
Sasang-Gu -2.6860 0.2458 -2.8024 0.2018
Saha-Gu -7.1067 0.0000 -2.5960 0.2836
Seo-Gu -6.3240 0.0000 -3.5090 0.0467
Suyeong-Gu -4.3142 0.0055 -3.4701 0.0512
Yeonje-Gu -4.8663 0.0010 -3.0365 0.1306
Yeongdo-Gu -5.0355 0.0006 -3.2014 0.0932
Jung-Gu -4.1792 0.0081 -3.0455 0.1283
Haeundae-Gu -4.2403 0.0068 -3.2723 0.0801

4.2 S AAYE B2M Aol
421 COvID-19 0|1

B AAY 2MZ
AAG AZ B BoRE AFR s AR R TR
Hul, ¥ QAP AFHAE Bal oS0 vje 3y

= %7}0}31‘:}. =
71E 71 H7tsh,
L 2HAF 1 (MSE, Mean Squared Error), ot
L Z}AFHRMSE, Root Mean Squared Error), 3 o O 2FA| 3+
H] &-(RMSPE, Root Mean Squared Percentage Error), 2t 1 2.
Z}H]&(MAPE, Mean Absolute Percentage Error) 5©] 91

olx] AF3F v} o] AAY o =9 AL cr.ﬂ"Oj]—

of ofsf AgH™, LAt A& AL S 2 4
ToAE dAToNA FE SN s HAF AT
(RMSE)S 7|02 A4S %7189l ch(Kim and Park, 2016).

COVID-19% o|HIER 1#3l#] & #3A¢ 2 733
aHlEd AAYE BY &

A3E Table 40 Ve ST
A7|A 74 F=A4 AAE
4 FA AR

Aol W Bt S ARge 0 2
B o =

Squared Error),

I_,

1

7}FH(DTAS, Damped Trend Additive

Seasonal), =W (DTMS, Damped Trend

- ol - ol

2~
-

Ao

Multiplicative Seasonal), A1 7% (SA, Seasonal Additive), 7|2
% (SM, Seasonal multiplicative) ‘5 ©] T}

T3 SE-UH 7 (HWA, Holt-Winters' Additive), & E-
YE 9] SHMEHWM, Holt-Winters' Multiplicative), 7H4] 4] H]

A (DTS, Damped Trend Additive Nonseasonal), ©¥ °©]-5
(SMA, Simple Moving Average), @ %] HZ(SES, Single
Exponential Smoothing), ©]% ©]& 33 (DMA, Double Moving
Average), ©|% X5~ 3 Z(DES, Double Exponential Smoothing)
5 gt

COVID-195 o|WlE=R 1#3}1A| &1 33
AE EAAT FEe A Y94 SARIMA 1 7+
2 AGAE BTk vk Fte] A 3 A AE 7y
(0.18)°] SARIMA E.&(0.19)5.t} Q&3 o Zngoz e}
st

AEE B Ao oS5 RMSEZF 7MY W
0.08590] ¥, Th F=F 0.0966, 1 0.1292, AFSHE 0.1320,
AAIT 01398 59 =o' Y o5 Ao o]
A=t =A e, 33AE oS SHdA Ae &
Fom BAEATE v FARIT 04487, 32t 0.3318,
T 02288 59 =& RMSEZL Wl$- ol A% S0
A g AAE BE o] RFAFE oSt o AT
3]

=Asgc 5

otk

o

)
rot

>

S
o ¥

f
T Hf

N
-

td

[e]
whe 0023109, TS
0.0548, F- 0.0637 59 =02 eI} 0]E X Fo| A= o
o] 4gert =A vEhd, #FavEd dF5 SHA
SARIMA Z.3o] A nygow EAEAr} vt &L
T 04014, F-2EHAAE 03065, 717 0.2709, 5+ 0.1687 52
O & RMSEZ} vl ol 8 S b AlAYE B
ol #HPANFE d 58kt Ao SHAZF EA8HS ) whet
Al COVID-19 #H| S 1egfste] A|7]E Fiato], A3

gAae e rt grka s

Al olF Aleke] dF

10

o

4.2.2 COVID-19 12t AAE EMAH
COVID-195 o|MlE® w#3sto] #3
N AAE B A ZA 7 Table 59 Fig. 1
3 COVIIOS udsdlx] & ndy A
3 Zpo] & HIth COVII9E aLed3hA|
B A = diFE A4 SARIMA =3

13

B3

T =

L O

o
H

o
rlo
]

- 920 -



ot AFEAl B o

& Bl WA, o]F ol FH A I SRIMA BF o] F5 ©]
ek 53] Ao SN diHor & FAE B
om, HH YRk doladnt. A RYPow ojTolEHd
ol H4 wyow FAE A9E wH AT, 71T,
T, AP, AR, AT, T, AR, ET et
<9 A9olH, SRIMA 28] 4, 547, a7, FAakxl
oA S, gdeledaEe] B T AgelA s
2 AEE Bt

AEE B JET SRS RMSETF 7P vk

=3 gl #3 A
0.0103°]H, & AR 00145, SAA 0.0.185, 7]t
0.0213, 597 00276 59 +o2 Ueh} o5 A=
o)

A5l Ae=st vl vebteh e el
RMSE7} 0.18230.% o] {&] G w7t sgtom, o FA4kx
T 0.0995, =787 0.0793, &l 0.0505 2] =2 = RMSE7}
ZwolA the AAE mEo] AFAFE o=
A7 AT 58] ek FARI A
o] A #AFA FErt & Qo o JFadS §©

o [e] i=4
2% Fert grka s,

=

3L

ol e

sl o

Table 4. RMSE comparison results for each time series model of tourist visitors and tourism consumption amount without considering

COVID-19

Azea Seasonal Forecasting Non-seasonal Forecasting
SARIMA | DTAS | DTMS SA SM HWA | HWM | DTS | SMA | SES | DMA | DES
Gangseo-Gu | 0.1669 | 0.2062 | 02012 | 0.2062 | 0.2013 | 0.2062 | 0.2013 | 0.2232 | 0.2334 | 0.2232 | 0.2504 | 0.2232
Geumjeong-Gu | 0.2177 | 0.3919 | 02911 | 0.3919 | 0.2913 | 0.3921 | 0.2914 | 0.2839 | 0.2905 | 0.2839 | 0.2992 | 0.2840
Gijang-Gu 0.1878 | 0.2814 | 02762 | 0.2814 | 0.2871 | 0.2724 | 0.2942 | 0.2866 | 0.2953 | 0.2867 | 0.2997 | 0.2850
Nam-Gu 0.1935 | 0.1826 | 0.1792 | 0.1833 | 0.1792 | 0.1834 | 0.1792 | 0.2295 | 0.2279 | 0.2295 | 0.2027 | 0.2295
Dong-Gu 0.1514 | 0.1992 | 0.1902 | 0.2002 | 0.1931 | 0.2003 | 0.1932 | 0.2226 | 0.2242 | 0.2226 | 0.2664 | 0.2227
Dongnae-Gu | 0.1673 | 0.2433 | 0.2491 | 0.2433 | 0.2367 | 0.2434 | 0.2492 | 0.2099 | 0.2549 | 0.2099 | 0.2203 | 0.2100
Busanjin-Gu | 0.4487 | 0.4931 | 0.5401 | 0.4931 | 0.5401 | 0.4933 | 0.5404 | 0.5063 | 0.5337 | 0.5063 | 0.5263 | 0.5066
visit | Buk-Gu 0.1292 | 0.1796 | 0.1944 | 0.1796 | 0.1944 | 0.1797 | 0.1946 | 0.1655 | 0.1362 | 0.1655 | 0.1341 | 0.1655
ors | Sasang-Gu 0.1692 | 0.1831 | 0.1889 | 0.1831 | 0.1889 | 0.1832 | 0.1888 | 0.2281 | 0.2222 | 0.2306 | 0.2037 | 0.2331
Saha-Gu 0.1320 | 0.1927 | 0.1922 | 0.1927 | 0.1922 | 0.1928 | 0.1951 | 0.1724 | 0.1496 | 0.1724 | 0.1411 | 0.1725
Seo-Gu 0.0859 | 0.1374 | 0.1373 | 0.1374 | 0.1373 | 0.1374 | 0.1857 | 0.1400 | 0.1213 | 0.1400 | 0.1218 | 0.1400
Suyeong-Gu | 0.2053 | 0.3411 | 0.3403 | 0.3411 | 0.3403 | 0.3413 | 0.3405 | 0.2682 | 0.2795 | 0.2682 | 0.2831 | 0.2683
Yeonje-Gu | 0.1398 | 0.1694 | 0.1634 | 0.1786 | 0.1751 | 0.1708 | 0.1644 | 0.1720 | 0.1765 | 0.1756 | 0.1698 | 0.1737
Yeongdo-Gu | 0.0966 | 0.1678 | 0.1720 | 0.1678 | 0.1720 | 0.1678 | 0.1720 | 0.1434 | 0.1504 | 0.1434 | 0.1337 | 0.1434
Jung-Gu 0.2288 | 0.2955 | 0.2930 | 0.2955 | 0.2930 | 0.2957 | 0.2931 | 0.2856 | 0.3365 | 0.2856 | 0.2813 | 0.2857
Haeundae-Gu | 0.3318 | 0.4723 | 0.4601 | 04723 | 0.4602 | 0.4725 | 0.4603 | 0.5366 | 0.5623 | 0.5366 | 0.5114 | 0.5368
Gangseo-Gu | 0.0999 | 0.1312 | 0.1316 | 0.1336 | 0.1321 | 0.1337 | 0.1322 | 0.1442 | 0.1450 | 0.1442 | 0.1913 | 0.1443
Geujeong-Gu | 0.1028 | 0.1249 | 0.1152 | 0.1249 | 0.1152 | 0.1249 | 0.1151 | 0.1578 | 0.1579 | 0.1579 | 0.1539 | 0.1580
Gijang-Gu 0.2709 | 0.2974 | 03013 | 0.2974 | 0.3013 | 0.2975 | 0.3014 | 0.3367 | 0.3384 | 0.3368 | 0.3494 | 0.3365
Nam-Gu 0.0637 | 0.0699 | 0.0680 | 0.0699 | 0.0675 | 0.0699 | 0.0676 | 0.0783 | 0.0790 | 0.0783 | 0.0916 | 0.0783
Dong-Gu 0.0548 | 0.0720 | 0.0695 | 0.0720 | 0.0696 | 0.0720 | 0.0697 | 0.0758 | 0.0759 | 0.0758 | 0.1039 | 0.0759
Dongnae-Gu | 0.1297 | 0.1641 | 0.1600 | 0.1641 | 0.1600 | 0.1642 | 0.1601 | 0.1515 | 0.1630 | 0.1515 | 0.1897 | 0.1516
Busanjin-Gu | 0.3065 | 0.3851 | 03718 | 0.3851 | 0.3719 | 0.3853 | 0.3721 | 0.3541 | 0.3545 | 0.3541 | 0.4586 | 0.3543
fﬁj Buk-Gu 0.1467 | 0.1955 | 0.1705 | 0.1964 | 0.1731 | 0.1964 | 0.1729 | 0.1894 | 0.1968 | 0.1914 | 0.2222 | 0.1911
re | Sasang-Gu 0.0773 | 0.0996 | 0.0987 | 0.0996 | 0.0987 | 0.0996 | 0.0987 | 0.1001 | 0.1040 | 0.1001 | 0.1138 | 0.1002
Saha-Gu 0.0538 | 0.0678 | 0.0679 | 0.0678 | 0.0680 | 0.0678 | 0.0680 | 0.0737 | 0.0771 | 0.0737 | 0.0933 | 0.0737
Seo-Gu 0.0326 | 0.0424 | 0.0413 | 0.0424 | 0.0413 | 0.0425 | 0.0413 | 0.0508 | 0.0526 | 0.0508 | 0.0562 | 0.0509
Suyeong-Gu | 0.1048 | 0.1442 | 0.1415 | 0.1442 | 0.1415 | 0.1443 | 0.1416 | 0.1480 | 0.1543 | 0.1480 | 0.1799 | 0.1481
Yeonje-Gu | 0.0839 | 0.1121 | 0.1080 | 0.1121 | 0.1080 | 0.1121 | 0.1081 | 0.1171 | 0.1244 | 0.1171 | 0.1309 | 0.1172
Yeongdo-Gu | 0.0231 | 0.0279 | 0.0279 | 0.0279 | 0.0279 | 0.0279 | 0.0279 | 0.0322 | 0.0329 | 0.0322 | 0.0401 | 0.0322
Jung-Gu 0.1687 | 0.1936 | 0.1871 | 0.1936 | 0.1871 | 0.1938 | 0.1872 | 0.1989 | 0.2049 | 0.1989 | 0.2106 | 0.1990
Haeundae-Gu | 0.4014 | 04717 | 04612 | 04717 | 0.4612 | 0.4720 | 0.4615 | 0.4831 | 0.4972 | 0.4831 | 0.6340 | 0.4833
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Table 5. RMSE comparison results for each time series model of tourist visitors and tourism consumption amount with considering
COVID-19

Seasonal Forecasting Non-seasonal Forecasting

SARIMA| DTAS | DIMS SA SM HWA | HWM | DIS SMA SES | DMA | DES
Gangseo-Gu | 0.0726 | 0.1028 | 0.1094 | 0.1032 | 0.1095 | 0.1031 | 0.1094 | 0.0824 | 0.0632 | 0.0840 | 0.0329 | 0.0818
Geujeong-Gu | 0.0793 | 0.2657 | 0.1861 | 0.2677 | 0.1951 | 0.2679 | 0.1951 | 0.1575 | 0.1634 | 0.1598 | 0.1215 | 0.1599
Gijang-Gu 0.0388 | 0.1611 | 0.1710 | 0.1616 | 0.1713 | 0.1579 | 0.1691 | 0.1086 | 0.0745 | 0.1129 | 0.0213 | 0.1045
Nam-Gu 0.1031 | 0.1301 | 0.1340 | 0.1308 | 0.1341 | 0.1308 | 0.1342 | 0.1222 | 0.0737 | 0.1021 | 0.0400 | 0.1414
Dong-Gu 0.0524 | 0.1058 | 0.1103 | 0.1097 | 0.1138 | 0.1264 | 0.1330 | 0.0849 | 0.0493 | 0.0804 | 0.0557 | 0.0805
Dongnae-Gu | 0.0505 | 0.1288 | 0.1334 | 0.1288 | 0.1334 | 0.1290 | 0.1341 | 0.1019 | 0.0961 | 0.1008 | 0.0790 | 0.1008
Busanjin-Gu | 0.0995 | 0.2321 | 0.2518 | 0.2306 | 0.2497 | 0.2308 | 0.2500 | 0.2137 | 0.2016 | 0.2179 | 0.1935 | 0.2173
Visit | Buk-Gu 0.0431 | 0.1025 | 0.1225 | 0.1048 | 0.1234 | 0.1049 | 0.1236 | 0.0899 | 0.0830 | 0.0918 | 0.0869 | 0.0918
ors | Sasang-Gu 0.1044 | 0.1362 | 0.1313 | 0.1364 | 0.1316 | 0.1369 | 0.1322 | 0.1346 | 0.0800 | 0.1395 | 0.0145 | 0.1388
Saha-Gu 0.0987 | 0.1370 | 0.1371 | 0.1400 | 0.1399 | 0.1399 | 0.1400 | 0.1109 | 0.0794 | 0.1150 | 0.0388 | 0.1110
Seo-Gu 0.0453 | 0.0765 | 0.0770 | 0.0766 | 0.0770 | 0.0766 | 0.0770 | 0.0687 | 0.0344 | 0.0658 | 0.0276 | 0.0658
Suyeong-Gu | 0.0938 | 0.1504 | 0.1503 | 0.1504 | 0.1503 | 0.1503 | 0.1502 | 0.1310 | 0.0700 | 0.1311 | 0.0276 | 0.1311
Yeonje-Gu 0.0370 | 0.0822 | 0.0820 | 0.0822 | 0.0820 | 0.0822 | 0.0820 | 0.0701 | 0.0403 | 0.0709 | 0.0185 | 0.0707
Yeongdo-Gu | 0.0571 | 0.0853 | 0.0872 | 0.0908 | 0.0920 | 0.0855 | 0.0873 | 0.0660 | 0.0678 | 0.0660 | 0.0103 | 0.0649
Jung-Gu 0.0461 | 0.1546 | 0.1646 | 0.1548 | 0.1645 | 0.1549 | 0.1646 | 0.1304 | 0.1085 | 0.1337 | 0.1298 | 0.1337
Haeundae-Gu | 0.2091 | 0.2889 | 0.3070 | 0.2889 | 0.3070 | 0.2891 | 0.3071 | 0.2818 | 0.2516 | 0.2818 | 0.1823 | 0.2819
Gangseo-Gu | 0.0504 | 0.0714 | 0.0799 | 0.0716 | 0.0799 | 0.0715 | 0.0798 | 0.0548 | 0.0522 | 0.0553 | 0.0333 | 0.0551
Geunjeong-Gu | 0.0560 | 0.0702 | 0.0697 | 0.0781 | 0.0785 | 0.0702 | 0.0697 | 0.0849 | 0.0852 | 0.0906 | 0.0205 | 0.0906
Gijang-Gu 0.0787 | 0.1244 | 0.1259 | 0.1239 | 0.1251 | 0.1240 | 0.1259 | 0.1146 | 0.0721 | 0.1147 | 0.0607 | 0.1147
Nam-Gu 0.0191 | 0.0305 | 0.0286 | 0.0302 | 0.0302 | 0.0291 | 0.0286 | 0.0335 | 0.0256 | 0.0335 | 0.0076 | 0.0335
Dong-Gu 0.0176 | 0.0262 | 0.0261 | 0.0262 | 0.0261 | 0.0262 | 0.0261 | 0.0201 | 0.0124 | 0.0202 | 0.0032 | 0.0201
Dongnae-Gu | 0.0366 | 0.0574 | 0.0571 | 0.0575 | 0.0572 | 0.0575 | 0.0572 | 0.0414 | 0.0526 | 0.0414 | 0.0300 | 0.0412
Busanjin-Gu | 0.0852 | 0.1412 | 0.1398 | 0.1412 | 0.1398 | 0.1412 | 0.1397 | 0.0997 | 0.0976 | 0.1031 | 0.0929 | 0.1013
fﬁj Buk-Gu 0.0366 | 0.1176 | 0.0987 | 0.1210 | 0.1029 | 0.1174 | 0.0980 | 0.0904 | 0.0950 | 0.0932 | 0.0197 | 0.0903
re | Sasang-Gu 0.0164 | 0.0423 | 0.0410 | 0.0434 | 0.0424 | 0.0418 | 0.0404 | 0.0383 | 0.0334 | 0.0399 | 0.0109 | 0.0365

Saha-Gu 0.0191 | 0.0259 | 0.0243 | 0.0277 | 0.0272 | 0.0260 | 0.0244 | 0.0302 | 0.0255 | 0.0303 | 0.0016 | 0.0302
Seo-Gu 0.0141 | 0.0177 | 0.0178 | 0.0178 | 0.0178 | 0.0177 | 0.0178 | 0.01838 | 0.0041 | 0.0188 | 0.0023 | 0.0188
Suyeong-Gu | 0.0404 | 0.0560 | 0.0573 | 0.0560 | 0.0573 | 0.0564 | 0.0577 | 0.0526 | 0.0455 | 0.0527 | 0.0150 | 0.0499
Yeonje-Gu 0.0405 | 0.0504 | 0.0505 | 0.0505 | 0.0506 | 0.0505 | 0.0506 | 0.0503 | 0.0234 | 0.0503 | 0.0207 | 0.0473
Yeongdo-Gu | 0.0089 | 0.0118 | 0.0122 | 0.0122 | 0.0126 | 0.0118 | 0.0123 | 0.0117 | 0.0098 | 0.0112 | 0.0023 | 0.0103
Jung-Gu 0.0555 | 0.1063 | 0.1043 | 0.1067 | 0.1047 | 0.1068 | 0.1047 | 0.0623 | 0.0619 | 0.0640 | 0.0803 | 0.0639
Haeundae-Gu | 0.1191 | 0.2303 | 0.2458 | 0.2313 | 0.2462 | 0.2312 | 0.2461 | 0.2087 | 0.1973 | 0.2089 | 0.0939 | 0.2057
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Fig. 1. Analysis results for each time series model on tourist visitors and tourism consumption amount with considering COVID-19.
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ettt & 35S SHUEFE, S, 289, o7 vk B AV, ARl R S 59 BF a4,
AMul 2, A5EY T 945 ANEds AAEAEY ASEY, 5 =S, Ae 89, Ak A9 &
2918 FEHWMSFE, COVID-195 HuH42 A3 B, s, oA7ul=Y Sol Fomgh adlol, %
EAAR S5 AL i A9 dFAT] st A, Y, S, AeEY ol Fa3% ajle
COVID-197} -o]&k W= 2-gafal 9tk o= COVID-19 = et 53 T Ay BE 8kle] o3k 9%
o} o] g wjg Z TS HAE oHIEE ASHH & i Uk w47 A9 SolatA AnAdE
of aalof o 2 AGAS FHT 7 AS gudrh. o P WA F2 A Qo2 BAEAT
ArA o8 5339 AN AEaY avAdde] # S3shd, A4 g} ztol7b EASHA N by, &
FAG o Fe Fagh 9Qlog gRlo] Hlom, v & ¢, of7pAH| 2~ 529 F 943 AR HeE
W] ANAFES B, 7T AT 5 G5 AGelA FAF oS SHlA T ay ado® vy
W e E e MAIAL ATHKim et al., 2012).
Table 6. Analysis results for factors influencing consumption intensity on the number of tourists
Variable Coefficient P[|Z]>z] Coefficient P[|Z]>z] Coefficient P[|Z]>z] Coefficient P[|Z]>z]
Gangseo-Gu Geumjeong-Gu Gijang-Gun Nam-Gu
Expen_Shopping 1.7554" 0.0000 -0.1439 0.7858 0.3744 0.0000 5.6584" 0.0000
Expen_Accom 0.9777 0.1089 -0.9010 0.6584 0.0880 0.1887 0.5185 0.2884
Expen_Food 2.7139" 0.0000 0.7758 0.2783 22338 0.0000 1.9084" 0.0000
Expen_Leisure 0.3564 0.1164 0.0289 0.9273 -0.1448" 0.0002 0.8106" 0.0000
COVID-19 0.1837" 0.0000 -0.0237 0.8350 0.2164" 0.0000 0.4435" 0.0000
Variable Dong-Gu Dongnae-Gu Busanjin-Gu Buk-Gu
Expen_Shopping 1.9959" 0.0000 2.5252" 0.0000 1.85117 0.0000 -0.0993 0.1242
Expen_Accom 0.3601 0.3248 -0.1111 0.4001 -0.2833 0.3434 2.6897" 0.0135
Expen_Food 2.7680" 0.0000 1.0488" 0.0000 1.0537° 0.0000 0.3963" 0.0223
Expen_Leisure 0.2317" 0.0000 0.7245" 0.0008 0.8764" 0.0005 0.2408 0.5602
COVID-19 0.0052 0.8211 0.2720" 0.0000 1.1402° 0.0000 0.2422" 0.0302
Variable Sasang-Gu Saha-Gu Seo-Gu Suyeong-Gu
Expen_Shopping 3.4244° 0.0000 2.9765" 0.0001 11.7133" 0.0001 2.9704" 0.0000
Expen_Accom 0.7395 0.4191 4.6993" 0.0000 0.6511 0.0625 0.7870" 0.0165
Expen_Food 1.0610" 0.0001 -0.4545 0.2537 1.8774" 0.0000 12187 0.0000
Expen_Leisure 0.5655 0.1343 1.2762° 0.0000 0.0833 0.6438 1.1181° 0.0375
COVID-19 0.2965" 0.0000 0.5524" 0.0000 0.1398" 0.0101 0.2694" 0.0001
Variable Yeonje-Gu Yeongdo-Gu Jung-Gu Haeundae-Gu
Expen_Shopping 1.8571" 0.0000 12,6276 0.0000 22046 0.0000 0.3150" 0.0026
Expen_Accom 0.0744 0.9166 0.1361 0.6808 -0.0155 0.9645 -0.2343" 0.0047
Expen_Food 1.1463" 0.0000 3.5267° 0.0000 1.4388" 0.0000 2.6278" 0.0000
Expen_Leisure 0.0334 0.9172 0.2494 0.6217 0.0522 0.8957 -0.0392 0.8845
COVID-19 0.1801" 0.0018 0.2252" 0.0000 0.4759" 0.0000 0.2096" 0.0374

* statistically significant at the 5% level
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Table 7. Analysis results for factors influencing SNS tendency on the number of tourists

Varisblo Coefficient | P[|Z>z] | Coefficient | P[Z>z] | Coefficient | P[Zj>z] | Coefficient | P[Z}>7]
Gangseo-Gu Geumjeong-Gu Gijang-Gun Nam-Gu
SNS ETC -0.0152 0.9399 -0.1764 0.6105 0.0329 0.1860 0.1893 0.6538
SN\S Leisure sports 0.0230 0.7554 0.4417 0.0673 0.0970 0.4494 0.2670 0.2959
SNS Food -0.5372 0.6034 0.2183 0.5456 0.0713 0.5763 -0.1231 0.9063
SNS_Experiential 0.0631 0.5633 0.0943 0.3908 0.0733 0.3149 -0.0953 0.4928
SNS Healing 0.2737" 0.0369 -0.3446 0.2317 0.0606 0.4567 -0.1827 0.5313
COVID-19 -0.0409 0.5811 -0.1713 0.2296 0.2340 0.2170 -0.0785 0.4984
Variable Dong-Gu Dongnae-Gu Busanjin-Gu Buk-Gu
SNS ETC -0.0377 0.8459 0.0084 0.8075 -0.4633 0.2202 0.0191 0.9473
SN\S Leisure sports 0.2948 0.3102 0.3369° 0.0485 -0.1707 0.6565 0.0613 0.6656
SNS Food 0.5741 0.5731 0.0047 0.8902 0.1883 0.5877 0.1034 0.9055
SNS_Experiential 0.2337" 0.0438 -0.0552 0.6716 0.2077 0.3430 0.0054 0.9628
SNS Healing -0.3587 0.2581 -0.0271 0.7611 0.6498 0.1125 0.0711 0.6987
COVID-19 0.0326 0.6860 -0.0971 0.4056 -0.1774 0.4768 -0.0764 0.3057
Variable Sasang-Gu Saha-Gu Seo-Gu Suyeong-Gu
SNS ETC 0.1014 0.3462 0.6718° 0.0002 -0.3186 0.2331 -0.1541 0.1233
SN\S Leisure sports -0.0598 0.5862 -0.0241 0.8686 0.2281 0.1244 -0.0215 0.7747
SNS Food 1.0439 0.1820 6.8238" 0.0000 0.2071 0.8706 0.5541 0.1590
SNS_Experiential -0.0332 0.7157 0.7106" 0.0006 -0.0695 0.3177 0.0152 0.6617
SNS Healing 0.1900 0.3026 0.0277 0.9377 0.3964" 0.0343 0.1217 0.2807
COVID-19 0.0549 0.5725 0.5697" 0.0000 -0.0808 0.1107 -0.0136 0.9259
Variable Yeonje-Gu Yeongdo-Gu Jung-Gu Haeundae-Gu
SNS ETC -0.2643 0.0687 0.0369 0.4484 -0.2974 0.1708 0.0030 0.8278
SN\S Leisure sports 0.0669 0.0705 0.6070° 0.0000 0.5679° 0.0392 0.1169 0.0947
SNS Food 0.0580 0.9119 2.5790° 0.0000 -0.1174 0.6668 -0.0435 0.1458
SNS_Experiential 0.1377 0.3239 -0.1363° 0.0171 0.0595 0.6384 -0.0075 0.8895
SNS Healing 0.1383 0.2608 0.0513 0.6379 0.0226 0.9404 0.0567 0.3117
COVID-19 0.0174 0.7597 -0.0739 0.2166 -0.0635 0.6877 -0.0636 0.7895

* statistically significant at the 5% level
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Fig 2. Analysis results for GRDP matrix on marine tourism

conditions and cultural and other service industry.

Table 8. Analysis results for factors influencing SNS tendency on tourism consumption amount

Varisblo Coefficient | P[|Z>z] | Coefficient | P[Z>z] | Coefficient | P[Zj>z] | Coefficient | P[Z}>7]
Gangseo-Gu Geumjeong-Gu Gijang-Gun Nam-Gu
SNS ETC -0.1255 0.1885 0.0236 0.8808 0.0347 0.1676 -0.0746 0.4050
SN\S Leisure sports 0.0603 0.0869 0.1750 0.1451 0.2090 0.1155 -0.0287 0.6080
SNS Food 0.5978 0.2607 0.0740 0.6249 0.1390 0.2950 -0.0762 0.6785
SNS_Experiential 0.1119 0.0530 -0.0210 0.7358 0.0670 0.3977 0.0167 0.6618
SNS Healing 0.1577" 0.0109 0.1016 0.4323 -0.0053 0.9510 0.1231 0.1379
COVID-19 -0.0661 0.0518 -0.1695° 0.0162 0.1055 0.5809 -0.0383 0.1074
Variable Dong-Gu Dongnae-Gu Busanjin-Gu Buk-Gu
SNS ETC -0.0382 0.5460 0.0132 0.4988 -0.5564° 0.0124 -0.0203 0.9552
SN\S Leisure sports 0.0439 0.6484 0.2853° 0.0050 -0.0830 0.7139 -0.0465 0.7983
SNS Food 0.2755 0.4098 0.0064 0.7387 0.2050 0.2629 0.1528 0.8935
SNS_Experiential 0.0499 0.1952 -0.0032 0.9687 0.1800 0.2090 0.0035 0.9799
SNS Healing -0.0064 0.9512 -0.0139 0.7824 0.7374" 0.0025 0.1591 0.5090
COVID-19 -0.0016 0.9538 -0.0959 0.1204 -0.2759 0.0540 -0.0481 0.6453
Variable Sasang-Gu Saha-Gu Seo-Gu Suyeong-Gu
SNS ETC 0.0440 0.2576 -0.0343 0.4473 -0.0802 0.3919 -0.0779 0.1287
SN\S Leisure sports 0.0212 0.6065 0.0116 0.7502 0.0990° 0.0497 -0.0038 0.9225
SNS Food 0.4575 0.0897 -0.0518 0.8750 0.2635 0.5502 0.4198° 0.0410
SNS_Experiential -0.0294 0.4454 -0.1168" 0.0093 0.0004 0.9882 0.0009 0.9620
SNS Healing 0.1613" 0.0182 0.2631" 0.0010 0.0978 0.1356 0.0598 0.3102
COVID-19 -0.0263 0.3910 -0.0588" 0.0251 -0.0327 0.0866 -0.0048 0.9468
Variable Yeonje-Gu Yeongdo-Gu Jung-Gu Haeundae-Gu
SNS ETC -0.1526 0.2070 0.0039 0.6432 -0.2059 0.1331 -0.0106 0.1095
SN\S Leisure sports 0.0422 0.1654 0.0108 0.6561 0.3120 0.0814 0.0918° 0.0091
SNS Food 0.1484 0.7533 0.1329° 0.0158 -0.0789 0.6100 -0.0069 0.7809
SNS_Experiential 0.1613 0.1241 0.0031 0.7093 -0.0195 0.8356 0.0104 0.7465
SNS Healing 0.0734 0.5089 0.0283 0.2313 0.1513 0.3973 0.1108" 0.0005
COVID-19 -0.0073 0.8514 -0.0245 0.0433 -0.0863 0.3355 0.0881 0.4439

* statistically significant at the 5% level
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