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Introduction

Trend, Seasonality Analysis, and Enhancement Strategies for Japanese Tourists in Korea

: A Regression and Time Series Data Analysis

» Analyze the relationship between the number of times Japanese Users Searched for Keywords About
Korea and the Number of Japanese Visitors to Korea with regression

» Supplementary forecasting analysis

* Find enhancement strategies for Japanese tourists in Korea using above analysis results
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Chart : Number of domestic travel and increasing rate
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1) Increasing Rate of Domestic travel in Korea slows down after the COVID-19
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Problem Motivation

2) Develop enhancement strategies of foreign tourists in Korea considering the increasement potential

- To make practical solution, we need to target the country that has meaningful impact to the total number of foreign travelers

- For travel purpose, more than 20% of the foreign tourists visited Korea are Japanese.

Chart : Annual number of travelers from Japan and total

source: Ministry of Culture, Sports and Tourism, South Korea
Unit: H(person)

2015 2016Y 2017y 2018Y 2019Y 2020Y 2021Y 2022Y 2023Y 2024Y Total
JAPAN 1,742,531 2,213,099 2223214 2,864,110 3,179,436 406,701 1,047 259,031 2258375 874,659 16,022,203
TOTAL 10,135,489 13,932,925 10,415,594 12,414,348 14,432,275 1,653,471 211,846 1,998,937 8,880,899 3,928,048 78,003,832

Percentage 17.19% 15.88% 21.35% 23.07/% 22.03% 2460% 049% 1296% 2543% 2227% 20.54%
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Problem Motivation

3) Find enhancement strategies for Japanese tourists in Korea to boost the domestic travel economy

- According to JNTO(Japan National Tourism Organization), the number of tourists in Japan who are Korean is as below chart

- Total population Japan in 24Y is 122,631,432 and that of Korea in 24Y is 51,751,065.

- Even considering the exchange rate problem, the number of Korean tourists visiting Japan is heavily outweighs than that of Japanese

tourists visiting Korea, even though the Japan population is more than twice as large.

Oct23 Nov?23 Dec?23 Jan24 Feb 24
Korea to Japan 631,120 649,880 782,730 857,000 818,500
Japan to Korea 250,235 272,686 191,892 137,713 177,633

* Each data from JNTO and Ministry of Culture, Sports and Tourism, South Korea
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Literature Review
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Literature Review

* Prior studies mainly focused on either forecasting or factor analysis (which factor affects
the number of tourists) of the data regarding the tourism in Korea.

« While there are studies that forecast the number of visitors by adjusting for the impact
of COVID-19 or analyze factors influencing visitation, there is a lack of research that
comprehensively considers seasonality, trends, and influencing factors targeting a

specific country to boost the number of tourists.
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Statement of Research Objectives

1. Analyze What factors makes Japanese visit Korea using regression model between
keyword data and tourist data

2. Interpret Trend and Seasonality of Japanese tourist data using decomposed model
3. Predict the number of Japanese tourists in Korea using SARIMA model

4. Properly interpret the meaning of analysis results and find strategies accordingly
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Dependent variable: Monthly visitors

Monthly Visitors Qver Time
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Exogenous variables

Search Volume Trends Over Time
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Methodology and Result
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Descriptive Statistics for Variables
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Methodology and Result

Boxplot for Variables

Boxplot of Other Variables
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Boxplot

Boxplot of Tourists
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Methodology and

Result

Boxplot of keywords
Samgyeobsal, Myeongdong

, idol and Drama
wvariable 8 samgewsa B8 Mpeongoong B8 igol HE Drama

Samgyeobsal

Myeongdong idol
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Scatter Plots with each keyword

Scatter Plots with Regression Lines

The number of tourists vs Samgyeobsal The number of tourists vs Drama

. ¢ Results
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Coefficient Plot for each simple regression model

Regression Coefficients and Confidence Intervals

1. Visualisation

Myeongdong : b

: Without Drama,
Myeongdong, idol, and
Samgyeobsal are significant
at a significant level of 5%

idol

2. Interpretation
: Japanese tourists came to
| Korea for
Drama . food, place, and idol.

Independent Variables

Samgyeobsal i -

0 2000 4000 6000
Coefficient Estimate
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Decomposition Model
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Prediction using SARIMA

Tourist Arrivals Forecast

1. Result:

600,000

ARIMA(0,1,1)(1,0,0)[12]

Point Forecast

400,000 Time Tourists

2
May 2024 258816
Aug 2024 285926
Nov 2024 291745
Feb 2025 258432

: May 2025 286884
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 AUg 2025 296384
e Nov 2025 298424

Number of Tourists
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Box-Ljung test

o}
on.test{residuaTs, lag = 20, type = "Ljung-Box")

Box-Ljung test

data: residuals
X-squared = 7.0817, df = 20, p-value = 0.9964
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ACF, PACF of Residuals

ACF of Residuals PACF of Residuals
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SARIMAX model including Samgyeosal keyword

SARIMAX SARIMAX
SARIMA model (Samgyeobsal) ( Myeongdong) SARIMAX (idol)
RMSE aGaTR 24197 R2THE 116609

Tourist Arrivals Forecast
Analysis using ARIMAX model including Samgyeobsal keyword

Using the SARIMAX model improves the accuracy of
300,000 the tourist arrival forecasts compared to the basic
ARIMA model, as evidenced by the lower RMSE values

200,000

MNumber of Tourists

100,000

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Year
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SARIMAX model including multiple keywords

. § =z 3z 3 e 1. Classification of keywords
- : : : : : B 1 : Keywords can be classified into place, food, and so on
Kpop 1.00 -0.57 0.64 0.88
v : Rather than using one exogenous variable, the model could
Seod 057 1.00 . include more than two exogenous variables
Kdrama | 0.64 100 | 061 o 2. Hit-map representation
samoveapsal | 088 o6t | 100 | : Hit-map shows that Samgyeopsal and K-pop have a high
. correlation(0.88)
Dakgalbi 1.00 :
L 02 : Samgyeopsal has a more powerful impact on the dependent
variable than that of K-pop
Seongsu 1.00 L 04
: To avoid multicollinearty, K-pop is removed.
Myeongdong 1.00 06
-0.8

Hangang 1.00
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SARIMAX model including multiple keywords

1] "L

1. Methodology

. If a Japanese searched any keywords in Jan, 2024, it is more
likely to come Korea after one to four months.

H o R R R R e

: Including lag from 0 to 4 and 5 number of keywords, the
loop generated by data from January 2010 to December 2023,
tests 546 models by RMSE criteria which is calculated by out-
of-sample data, from January 2024 to April 2024.

Soamgyeopssl : Chicken Rib is removed as the data of earlier period is
almost 0 and the number of data is different from that of DV.

Sapscnsion 2. Result

—;1,-:."' '
e e et e s : The lags of variables are 2,4,3,4,0,4 for Seoul, K-Drama,
) TEess s sdesscaseesmes Samgeopsal, Seongsu, Myeongdong, and Hangang.

> forecast(fit, xreg = as.matrix(exog_test), h = nrow(test_y))

Point Forecast Lo 80 Hi 80 Lo 95 Hi 95 . .

é 153366.1 117022.4 189709.7 97783.28 208948.8 : RMSE is lower than that of SARIMAX with one keyword.

17 209607.8 170005.7 249209.9 145041.59 270173.89

171 278931.1 238290.6 319571 216776€.86 341085

172 243072 20228 28386 1806594 305451.4
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SARIMAX model including multiple keywords

> gummarylfit)
Series: as.numeric{train_y)
Regression with ARIMA(Z 1,3) errors

Coefficients:

arl ar? ard mal maz ma3 drift Seoul_lag? EKdrama_lagd Samgyeopsal_lag3
-0.1677 -0.8811 -0.0571 -0.3%93 0.605 -0.8200 -2255.4608 113.2918 110.61594 1779.4424
e 01050 00471 00969 00779 0.042  0.0917 4364001 191.7720 3990480 3202614
Seongsu_lagd Myeongdong_lagd Hangang_lagd
B50.0689 3279.8770 -1294.0085
g.e. 406.1910 185 5412 495 8653

gigma™? = B03663858: log likelihood = -1945.15
AlC=3918.31 AlCc=3921.07 BIC=3961.96

Training sel error measures:
ME RMSE MAE MPE MAFE MASE ACF1
Training =set 163.2184 27142.07 21182 66 -461.2268 4297359 0.7659747 -0.0003930084
> fit
Series: as.numeric{train_y)
Regression with ARIMA(Z 1,3) errors

Coefficients:

arl ar? ard mal maz ma3 drift Seoul_lag? EKdrama_lagd Samgyeopsal_lag3
-0.1677 -0.8811 -0.0571 -0.3%93 0.605 -0.8200 -2255.4608 113.2918 110.61594 1779.4424
e 01050 00471 00969 00779 0.042  0.0917 4364001 191.7720 3990480 3202614
Seongsu_lagd Myeongdong_lagd Hangang_lagd
B50.0689 3279.8770 -1294.0085
g.e. 406.1910 185 5412 495 8653

gigma™? = B03663858: log likelihood = -1945.15
AlC=3918.31 AlCc=3921.07 BIC=3961.96

1. Full Model

: The impact of each variable can be
interpreted by coefficients.

: The values of coefficients are on the left.

2. Result

: Searches for samgyeopsal before a trip
significantly influence the number of tourists
in the subsequent period

: Searches for Myeongdong during
the current month influence the number of
tourists in that same month
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Methodology and Result

Q-Q plot

Mormal @-Q Plot

Sample Quantiles

50000
1

Thaaretical Cuantiles
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Box-Ljung test and ACF and PACF of residuals

ACF of Residuals PACF of Residuals
> print(ljung_box_test) .
Box-Ljung test o )

data: residuals s
X-squared = 51.79, df = 20, p-value = 0.0001222 . 5 5 ‘

g ‘ I ‘ | I | E.

‘ l‘\ S I | S S S N
0 5 10 15 2|0 5 10 15 20
Lag Lag

The residuals of the model includes autocorrelation
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Manually fitted SARIMAX model including multiple keywords

> fit_seasonal <- Arima(train_y, order = c(3, 1, 3), seascnal = listlorder = cfl, 1, 3), pericd = 1%}, xreg =

as.matrix{exog_train_ts)) > fO I‘eCEISt _Va IUQS$ me aIl

> summary(fit_seasonal)

Series: train_y Tlme SerleS:
Repression with ARIMA(3.1.3)1.1.3)[12] errors Start _ 169

Coefficients:
arl arz ar3 mal mad ma3 garl amal sma? smad Seoul End - 172
Kdrama Samgyecpsal Seongsu F 1
-0.3776 -09226 -0.1476 -0.1705 0O.6588 -0.4847 -0.1698 -0.5424 02158 -0.1032 53.1783 requency -

-705.3013 952 BOS8 2493340
ze 01717 00896 01587 01627 00857 0.1538 05717 05929 04123 01397 1636108 3386328 [1] 1406798 2059183 3062636 2429390
305.34%4 3296895
Myeongdong Hangang
3233.2863 -402.9109
.8, 183.8627  487.3961

sigma™Z = 458717199 log likelihood = -1765.09 RESUIt

AlC=3564.18  AlCc=3568.65  BIC=3615.92

Training set error measures: : The new model has mgch more improved prediction RMSE
ME ~ RMSE ~ MAE  MPE  MAPE  MASE ACF results than the both prior full model and the each model

Training set 1152.745 1948163 1432072 2046 522 6410.242 0.5178436 -0.0007753541 H H

> forecast_values <- forecast(fit_seasonal, xreg = as.matrix{exog_test_ts), h = lengthitest_vy_ts]) USIng -JUSt one key Word data
> predicted_walues <- as numeric{forecast_valuesfmean)

> rmse_value_seasonal <- rmse{as.numeric(test_y_ts), predicted_wvalues)
> print{paste("Test Data RMSE:", rmse_value_seasonal))

[1] "Test Data RMSE: 21798 8658018887
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Manually fitted SARIMAX model including multiple keywords

Japanase wishirs Forecast Y -M 24-05 | 24-06 [ 24-07 | 24-08 | 24-09 | 24-10 | 24-11 |24-12 | 25-01 | 25-02
unit 261743 | 261166 | 291340 | 307600 | 283644 | 296023 | 313303 | 272992 | 236685 | 266208
Y -M 25-03 | 25-04 | 25-05 | 25-06 | 25-07 | 25-08 | 25-09 |25-10 | 25-11 25-12
unit 338451 | 278730 | ZB2611 | 279437 | 294538 | 319504 | 298741 | 314916 | 321935 | 290615

|
'| T || N \.ﬂ || Result
E | any v | | il
L[| V A ' | . . |
f N '|/ U nﬂ A || ‘ : The prediction result of the Japanese visitors during May
S W \‘I \ ! ﬂ /"n 11— L \ 2024 to Dec 2025 are shown above chart and the left graph
3 all VoY ' is the forecasting plot by using the final model
I
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Methodology and Result

Q-Q plOt Normal Q-Q Plot

50000

Sample Quantiles

-50000

Theoretical Quantiles
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Revised Full-model test results

ACF of Residuals PACF of Residuals
o ] S ——— Result
@ S : No autocorrelation is found in the model
[T 8 L | | ||
g s 2 ST
L o7 'g uwy
L=
o N | | w0
- L { I ¢
T _I T T T T < L T T T
0 5 10 15 20 5 10 15 20
Lag Lag

> print(ljung_box_test)

Box-Ljung test

data: residuals
X-squared = 18.509, df = 17, p-value = 0.3574
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Significance

1. The number of Japanese tourists visiting Korea declined in the late 2010s and
around the time of COVID-19, but is recovering after COVID-19 and has reached
close to its previous peak.

2. Examining the forecasting models used to predict future demand for Japanese
tourists visiting Korea to provide an opportunity for practitioners to supplement
and develop the results of this study

3. We checked what factors influence Japanese tourists through Google Trends and
considered various related policies.

4. The Most interesting part is the search volume of Korean dramas in Japan has a
weaker relationship with Japanese people's visits to Korea than other factors
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What we thoughts on Tourism Policy by Time-Series

Korean wave elements such as K-drama didn't h
ave an effect on the increase in the number of J
apanese tourists, making it difficult to reflect the

m in policy.
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What we thoughts on Tourism Policy by Time-Series

Like the German Beer Festival, develop a cultural
festival where foreigners can sample and
experience the taste of one Korean food element,

such as Korean style Pork belly and pancakes, for
free event.
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Detail Policy Recommendations - Place

For Myeongdong, it was found that tourists tend to search for this specific area in advance of
their visit, with a very significant impact observed within a one-month lag. In contrast, the
effect for samgyeopsal was observed with a three-month lag.

Based on these results, for Myeongdong, it is clear that tourists do not plan their visits far in
advance. Therefore, continuously promoting this area through events could be effective. For
instance, marketing campaigns targeting Myeongdong should not be executed three to four
months in advance, as such long lead times do not significantly influence travel decisions.
Given the short lag, we suggest small-scale, continuous promotions.
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Detail Policy Recommendations - Food

For samgyeopsal, the analysis shows a significant impact with a relatively long lag. Typically,
tourists make specific plans for their trips closer to the departure date, but they consider what
to eat much earlier. This is further supported by the high correlation between samgyeopsal
and k-idol searches. The longer lag can be easily understood when considering that planning
to attend an idol concert or fan meeting might be reflected in the search data well in advance
of the trip for about 3 months.

Therefore, we propose conducting promotional events centered around well-established
franchise restaurants or reputable individual eateries that properly represent Korean
samgyeopsal culture, focusing on tourist hotspots in Seoul popular among Japanese visitors.
Additionally, such promotions can be integrated into group tour packages, as suggested by
previous research.
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Detail Policy Recommendations - Influencer

Next, idols may be able to supplement the low season 'Summer' as well as make stronger at
spring and fall.

Through additional research on Idol groups that Japanese prefer, it is possible to make a
waterbomb concert that is usually held in summer and implement strategies to induce them to
visit Korea more easily by linking tour packages including these festivals.

Through this approach, we will be able to find ways to increase the number of Japanese
visitors to Korea in summer.

Meanwhile, the importance (search volume, etc.) between keywords not covered in the PPT will
be covered in detail in the report.
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