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Abstract

Gangwon-do is one of Korea’s most popular tourist destinations, with varying tourism demands and trends
across its subregions. It is crucial to identify the characteristics of tourism in each area and compare the tourism
patterns over time to devise policies that revitalize tourism in each local government and promote balanced
development across regions. In this paper, we classity the regions in Gangwon-do based on tourism data from the
last four years and analyze the tourism pattern of each region using the non-Euclidean additive model proposed
by Jeon et al. (2021). The model incorporates the proportions of visitors by age groups and the proportions of
navigation searches by destination types as two covariates, and the proportions of tourism expenditure types as
a response variable. We estimate the model using the smooth-backfitting method and coordinate-wise bandwidth
selection. The results are visualized in ternary plots, and changes in tourism patterns over time are analyzed by
comparing the ratios of prediction errors to fitting errors.

Keywords: compositional data, coordinate-wise bandwidth selection, non-Euclidean additive model, smooth
backfitting, simplex
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Table 1: Variables used in data analysis

Variable Variable description Component Category
Yy food & beverage
. . Yy accommodation
Y° Tourism expenditure R
Yy shopping
Yy others
X7, 20s
X 30s
X9 Number of visitors 12
X 1’3 50s and order
X7y others
X3, food
" X3, accommodation
X 3 Search volume , .
X35 shopping
X5, others
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Figure 1: Clustering results based on the number of visitors.
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Table 2: ASFE values

2018 2019 2020 2021
Cluster 1 0.2710 0.1785 0.2591 0.3538
Cluster 2 1.1059 0.7485 1.1242 1.1456
Cluster 3 1.7289 1.6542 1.7677 1.6946

Table 3: ASPE and ASPE/ASFE values

Test dataset

2020 2021
Cluster 1 0.3734 (2.09) 0.4797 (2.69)
Cluster 2 0.9098 (1.22) 0.8633 (1.15)
Cluster 3 1.9234 (1.16) 2.0469 (1.24)
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2388 5 gt

1—— =
Figure 29| @ 22 852 7 2|94
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AAE] B2 5] Golsterh. thebd, T A 2REANA Qe 7ol 2ol el 2 23
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Scatter plot of observed X1 Component map (X1)
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Figure 3: Ternary plots of X{(left) and fi (X?)(xight) for the years 2019(top) and 2021 (bottom) in the 1* cluster.
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Scatter plot of observed X2 Component map (X2)
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Figure 4: Ternary plots of X5 (left) and ?Z(Xg) (right) for the years 2019 (top) and 2021 (bottom) in the 1* cluster.
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Scatter plot of observed X1 Component map (X1)
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Figure 5: Ternary plots of X{ (left) and fi (X?) (right) for the years 2019 (top) and 2021 (bottom) in the 21 cluster.
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Scatter plot of observed X2 Component map (X2)
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Figure 6: Ternary plots of X5 (left) and f’z(X‘;) (right) for the years 2019 (top) and 2021 (bottom) in the 2™ cluster.
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Scatter plot of observed X1 Component map (X1)
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Figure 7: Ternary plots of X{ (left) and fi (X?) (right) for the years 2019 (top) and 2021 (bottom) in the 37 cluster.
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Scatter plot of observed X2 Component map (X2)

7 8 9 A 2 3 4 5 6 7 8 9

1 2 3 4 5 6 2 [
Search filed Il other expenses

Scatter plot of observed X2 Component map (X2)

/\\

i 2 3 4 5 6 71 8 9 Kl 2 3 4 5 6 1 9
Search filed Il other expenses

Figure 8: Ternary plots of X5 (left) and ?z(xg) (right) for the years 2019 (top) and 2021 (bottom) in the 3" cluster.
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