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EXECUTIVE SUMMARY

1. Purpose

= Cruise tourism has gained attention as a promising sector
within the tourism industry, but has now been suspended due
to the spread of COVID-19.

- The number of global cruise passengers has continued steady
growth with an annual growth rate of 5.0% on average since
2010, standing at 296.73 million as of 2019.

- However, the onset of COVID-19 initially beginning in
December 2019 dropped the number of global cruise passengers
by 80.6% year-on-year, practically shutting down the entirety

of cruise tourism in 2021.

= As the cruise industry is expected to recover relatively fast
after the end of COVID-19, providing appropriate facilities

is extremely important in invigorating Korea’'s cruise industry.

- The results of a survey regarding cruise tourism showed that
more than 75% of respondents expressed their willingness to

engage in cruise tourism.
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In addition, signs for the resumption of the cruise industry have
continued increasing thanks to the global spread of vaccinations
in 2021.

Since Korea's cruise industry heavily depends on foreign
tourists, supplying appropriate facilities is extremely crucial to

revitalizing the domestic cruise industry.

In this context, this study aims to develop a demand
forecasting model for new cruise passengers based on the

competitiveness of cruise tourism.

Providing an appropriate level of new facilities is of huge
importance to prevent budget waste resulting from reckless
supply of facilities while blocking excessive competition

between domestic ports.

A number of preceding studies with regards to forecasting the
demand of cruise ship passengers may contain causes for
concern as they have mostly targeted ports with record data
available. In addition, some studies were conducted in a way
to utilize the records of a few ports for forecasting the demand

and then distributing the results by region.

Therefore, this study intends to construct a demand forecasting

model of the cruise industry based on its competitiveness.



EXECUTIVE SUMMARY

2. Methodology and Features

1) Methodology

= A methodology for this study was selected after reviewing
a number of preceding studies relevant to competitiveness
index within the tourism industry, selection of ports of call
and home ports as well as demand forecasting of cruise and

international passengers.

= This study extracted a competitiveness index that takes
characteristics of Korea's cruise tourism into consideration
based on analysis of preceding studies relevant to the
satisfaction level of cruise tourism and consultations with

experts.

= Utilizing official statistics published by the National
Statistical Information Service, Data Portal and Korea
Tourism  Organization, this study evaluated the

competitiveness of cruise tourism by region.

= The interrelation between the Cruise Tourism
Competitiveness Index, the Marine Tourism Competitiveness
Index, Marine & the Cruise Tourism Competitiveness Index
as well as the number of cruise passengers were reviewed

through multiple regression analysis.

= Finally selecting the Marine & Cruise Tourism

Competitiveness Index which was found to have superior

Xi



explanatory power, this study forecasted the demand for

cruises in a pilot testing area at a particular target year.

2) Features

Xii

= A number of methods were used in this study primarily

centering on reviewing domestic and foreign preceding
studies, collecting base data, developing a forecasting
methodology for forecasting cruise passengers and

predicting future demand for cruise passengers.

Having analyzed an array of factors found in preceding
studies, including general tourism competitiveness index,
selection of ports of call and home ports, the satisfaction
level of cruise passengers and demand forecasting of cruise
passengers, a methodology solely serving the purpose of this

study was selected.

This study secured the credibility of base data by utilizing
officially recognized statistics from the National Statistical

Information Service and the Korea Tourism Organization.

= During the process of this study, opinions from a group of

experts from different fields were collected ranging from
port authorities, the Ministry of Oceans and Fisheries, travel

agents selling cruise products and shipping companies.



EXECUTIVE SUMMARY

3. Results

1) Summary

= In addition to a review of preceding studies, this study
analyzed factors affecting the level of satisfaction pertaining
to a destination of cruise tourism in order to select the cruise

tourism competitiveness index.

- The analysis of preceding studies includes a review of specific
factors affecting cruise tourism, extracting 21 factors such as
food, personal safety, and guide service.

- Based on the results, this study conducted a survey targeting
experts, ultimately selecting 7 indicators including ‘tour guide
services', ‘tourism resources’, ‘shopping’, ‘tourism information

services', ‘price’, ‘transportation services and leisure facilities'.

= While utilizing credible statistical data, this study calculated
specific indicators through standardization. In addition, this
study conducted a Delphi survey, adding weighted values per

indicator in order to evaluate the composite index.

- It calculated Z-scores and T-scores by a specific indicator, and
then performed standardization. Following this, the index per
region was calculated with Jeju Island, Korea's largest port of

call for cruise ships as a basis.

- Targeting 5 experts of cruise tourism, two rounds of Delphi
survey was carried out. Through this process, the study was able

to determine the added value per specific indicator, evaluating

xiii



the cruise tourism competitiveness index by region.

This study constructed a demand forecasting model based
on the relationship between the cruise tourism
competitiveness index and the records of cruise passengers,

while forecasting the future demand of cruise passengers.

A multiple regression model was utilized to review the
relationship between the records of cruise passengers and 3
indices including the Cruise Tourism Competitiveness Index, the
Marine Tourism Competitiveness Index and the Marine & Cruise

Tourism Competitiveness Index.

Furthermore, the study conducted forecasting the future demand
of cruise passengers based on a logistic regression model, while
utilizing the records of cruise passengers in major port cities
such as Jeju, Busan, and Incheon as well as the Marine & Cruise
Tourism Competitiveness Index which has the highest

explanatory power among 3 indices mentioned above.

According to the result of demand forecasting in Mokpo,
which is a pilot target, the future demand for cruise

passengers is estimated to be 33,000 people in 2030.

A logistic regression model was utilized to forecast the future
demand of Mokpo, a pilot testing area for this study. Therefore,
the model used the Marine & Cruise Tourism Competitiveness
Index as well as the result of demand forecasts of cruises
passengers per port attained from The 4th Basic Plan for

National Trade Ports.

- For a conservative forecast, the marginal effect was applied to
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EXECUTIVE SUMMARY

the lower bound of the 95% confidence interval and concluded
that the demand of cruise passengers in 2025 was estimated to
be 14,000 and then grows to 33,000 people in 2030.

2) Policy suggestions and policy-making activities

= To achieve the goal of reinvigorating the cruise industry, the
most fundamental element for establishing an appropriate
plan for supplying relevant facilities is forecasting potentially

available demand.

= It is necessary to analyze the economic feasibility based on
the result of forecasts, while supplying facilities through
policy-wise assessment and establishing relevant policies.
From these perspectives, this study suggests a number of

policies as follows;

- First, domestic cargo ports have been forecasting the demand
on a regular basis in order to reflect changing conditions of the
market. Likewise, the cruise industry should conduct demand
forecasting regularly, utilizing the forecasts as a foundation for

the policy-making process such as supply of facilities.

- Second, forecasting the future demand of cruise passengers is
the key to analyzing the economic feasibility in the construction
of new cruise ports. However, the assessment of new ports will
be extremely limited with existing methodologies. Therefore, it
is necessary to reflect a model capable of forecasting the future

demand of new cruise ports as suggested in this study to the

XV



standard guideline of pre-feasibility study.

Third, this study only utilized cross-sectional data at a single
point due to the lack of base data. In addition to the construction
of panel data by collecting long-term statistics, it is necessary
to provide policy-wise support to discover indicators for

evaluating the competitiveness of cruise tourism.

Fourth, institutional reform is required to unify governmental
departments currently in charge of establishing cruise related
policies scattered across the Ministry of Oceans and Fisheries and
the Ministry of Culture, Sports and Tourism. Moreover, it is necessary
to establish a cooperative system in relation to the establishment
of relevant basic plans such as the Basic Plan for Ports Development

and the Basic Plan for Promotion of the Cruise Industry.

3) Expected benefits including policy contribution

Xvi

= The results of this study are expected to be utilized as an

important resource to relevant policymakers as well as a
variety of principal agents engaging in developing and
operating cruise ports such as port authorities and local

governments.

In particular, future demand forecasting based on the
competitiveness of the cruise industry will offer an important
basis in establishing a plan for supplying new cruise facilities
as well as a mid-to-long-term plan for promoting the cruise

industry.
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ZHHA 132.88 106.52 93.68 | 111.03
QLA 134.94 127.90 93.68 | 118.84
ol 83.45 85.15 93.68 87.43
ot 83.45 106.52 93.68 94.55
i 87.57 106.52 93.68 95.92
oM 91.69 85.15 93.68 90.17
el 83.45 106.52 93.68 94.55
olsd 89.63 127.90 93.68 | 103.74
NEShe 83.45 127.90 93.68 | 101.68
i, 83.45 149.27 93.68 | 108.80
A 97.87 106.52 93.68 99.36
Efshe 87.57 106.52 142,93 | 112.34
tel X\ HEAHH K|
(E 4-16) K| XA XIE 74 21t
AFAN S EEG) 784 | TH4 | BESN4 | HENE
96.31 605/ -0.903 81.93 117.55 93.26
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BT UMAE = BE(ar)  ZHS T8+ HEESHs ESKE

SLESA 94.55 7701 -0.877 82.46 114.66 91.56
LT SHAl 95.94 884 -0.859 82.82 1156.83 92.90
QM 94.86 1,063 -0.830 83.40 113.75 91.86
FFEFA 94.14 501 -0.920 81.60 115.38 91.16
CHEZHSA 99.75 540 -0.914 81.72 122.06 96.59
SIS 98.79 1,062 -0.830 83.39 118.46 95.66

47\ 105.59 | 10,188  0.632 | 112.63 93.74 | 102.25

dEE 119.68 16,828 1.696 = 133.91 89.30 | 115.80

5HER 103.14 7,408 0.186 @ 103.73 99.44 99.88
SHEE 100.54 8,229 0.318 | 106.36 94.53 97.36
M=k 100.11 8,069 0.292 | 105.85 94.58 96.94

HEtHE 97.60 | 12,344 0.977 | 119.64 81.64 94.51

2

|.|-|

101.36 | 19,033| 2.049 | 140.98 71.90 98.15

=
=

ox

SHE 101.85 | 10,540  0.688 @ 113.76 89.53 98.63

HFEEXR= | 103.27 1,850 -0.704 85.92 120.19 | 100.00

Rk KR £b
1) X BN 27| AmE0| X BIX(2021. 8, 1) AEE U
2) BES} B4 UHAN 22 TEEE L 34
3) 3Z KBS ZH4S HEE(100)S 7IEOR #MBt 2t

LEREES B
slo] 2450k TAHSE AL AFES 7|20 SHkste] (X 4-16)
3} o] A AAAL AEE ARSI



J2X My A 24 04

H3X X|ei 32X maziziz oy}

1. XEE 7ISA|

£ @70 48 A A %%} sfol FEAS WIS SlehA A
XY FLE EES S0 B AEAE O £ Kol 221 g
o) 4% AN, 1961 AEASEE A FR5E A3 3
7RIS s, 249 HE 109 B A F FAES ARES
stoict

(B4-17) MR X BE 5 ot At

K& HEIA  HEVB HE2JIC MEJ/D HE/E N BF
710|EMH|A 9% 9% 8% 1% 10% 9%
B 19% 17% 21% 20% 18% 19%
&Y 8% | 22% 21% 20% 22% 20%
sl 9% 8% 10% 8% 7% 8%
£7} 8% 8% 6% 7% 8% 8%
WEMH|A 18% 19% 17% 20% 17% 18%
2 VSINES| 19% 17% 17% 14% 18% 17%
24l 100% | 100% 100% 100% 100% | 100%

Rtz ol A2(2021) AR S E8610] KA AZHY



SEAA|E, FARFAA, d7-39A], FFd9A] o2 Bk AIFE
A Aol 2 HEAE BAHO] w2 AR e o
FAOIA R, WA, e 5 W HE lzEtA =2 A
FE 7183 Zo] 8 HQloF merHrh

o)

oh, Al 252 A AYsts oA 272 I8 BAY A
5 &8 = ASEEA, d89A], SEEE 5 WEAYGS AYst
T Ao vige Ao s wokEr) YEAgE 322 71329] viFx
24 717} glow, HlmA Szt 718A] S5 ok 252 g 4
5= 1Esto] Bkt vt glon, & A7) HHE Holv= Wi
2 54 dF 52 5% JEst gasith

(B 4-18) X998 32X g 33 K== Bot 2t
ELES e | B | g | BB | o L= DS B
s Ejl'
=l MHIA XY X MHA - A | X
ME8EZA| | 10565 10952 108.60 154.59 100.53 54.82 108.60 101.98
SAZSEAl | 96.78 101.37 101.02 17638 10044 56.00 101.02 98.78
CITPZYAl | 119.72 98.23 101.93 11530 100.20 54.35 101.93 95.23

ro
r
ok
12
=

108.256| 99.22 92.97 120.80  100.99| 68.63 92.97| 94.09

ot
N
ot
19
>

121.04| 99.44 | 99.44| 119.564  101.22| 5450 99.44| 95.11

=
>
okl
12
=

106.98| 99.39| 101.26| 101.90 | 101.52| 54.29 101.26| 92.97

MHo
I
o
12
>

105.37| 96.83| 96.46| 103.81| 102.05 53.86| 96.46| 90.64
=yl 91.02) 7591 86.63 101.11 100.79 53.74| 86.63| 81.28
ZET 66.98 73.93 96.37 97.29| 100.42| 54.06| 96.37| 82.02
FEL | 9588 9213 96.08| 97.81101.06 54.30| 96.08| 88.22

SHET | 86.15 88.80 95.08 101.45 101.65 53.87 95.08| 86.57
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41
A
el
o
oN

2
1
HIr
x
o
e

wy | Jlos | BY | . | BB | g, @B | N | 3%
T MHA R T ®E BT OMHIA L AN X

TEtEE | 95530 8814 94.73 10558 101.21 5458 9473 87.64
Mefg: | 81.50 0 7498 93.45 100.33| 100.75 61.66 93.45 84.15
448 | 70.06 6733 90.91 97.76) 101.42 53.67 90.91 79.05

AMEE | 81.67 8380 91.35 101.54 101.62 5502 91.35 84.01

XEH
Hxl};TEE 100.00 100.00, 100.00/ 100.00/ 100.00 100.00/ 100.00| 100.00

TP

2) SHYTY ZHY X1+

siFd A AEe 9 A3FeIA duE LA <(2019)9F
A 2(2020)7F LS A SFHF B A E 89, ATk
S

18Uk £, SRS BOE AAAL W
&

|0

Ir
IJJ
N
e
L
N,
2,
@,
>~I
.ﬁ
E
uﬁ
n
)
v

szesa SyTyLe SRR
W7ol

RIAEON  BAF RA(RD B XIMEQH B
AeSEA | - : - - -

SLESA 30.76 100.07 50.13 95.98 25.26 100.48

R | - - - - -

QIHAHA 30.05 97.76 39.51 75.65 20.38 81.07

YU | - : - - -
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sQnEIZ sHEELe s mamaole
BT
(9D B RA(OD M RA(H  EM
fRESAl | - - -

SMUEAA 26.51 86.24 41.64 79.72 18.21 72.43
47| 27.27 88.71 36.76 70.38 21.47 85.40
4T 35.32 114.90 43.94 84.13 26.09 103.78

sy=c | - - - - -

SPEE 29.66 96.49 40.87 78.25 22.29 88.66
HEEE 28.78 93.62 44.37 84.95 24.63 97.97
Hetde 33.22 108.07 50.13 95.98 28.61 113.80
MEL 33.06 107.55 44.86 85.89 26.33 104.73
SHERE 31.38 102.08 50.35 96.40 29.27 116.43
HE';%:‘ 30.74 100.00 52.23 100.00 25.14 100.00
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Atk7F 20208 Z2U419(COVID-19) Hy oz Q3] A AAZ =z
AFZ WP2o] F43] gastyon, FUoME 47 A8E TFS 9

o Y3t A2 Aot AAAQ IF=Z oPAL Mg §l= Aol
(OE 5-1) 2L 2= o2 AYE =0|
) (b 4) (-2
. ‘ —tiggg
—-—E Y
—-— e
= 7|E| 22T
000 Fuo
HH wkt
= _ A4 2
7lch ekt
=l N B =N
Xt SHEOIEAL . OIREOIBAL NS LISKI2, KX TP
(E 5-1) B 22 01 4% 5]
ctol: A g, 3
2= 20004 20169 20178 2010y - oome/E®)
09-19 0916 "17-19
I 21 573 173 189 245 602 -30.9
St
St3t 34 209 108 108 123 296 -198
B 7 165 30 12 55 564 -57.9
ol
Bxf 15 62 17 10 -40 225 -456
i 38 1209 190 44 15 638 -668
Rz
B3t 37 507 98 29 24 453 -615
i 3 7 9 2 23 132 467
7|E}
53} 1M 13 21 18 50 24 115
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He M H 3
ABREINE
e 20004 20164 20173 2019 omo/tE00)
09-19 '09-16 | "17-19
Ly 2 69 1954 402 267 144 611 485
=y
a3t 97 791 244 165 55 350 -40.7
Xl o - Yy, 2% 2 JE 39| 312 90/
AjE: SABIOERAL - OIHSIOEAL MEES LSKIE, Sleaits J2X Pz 3%

2009978 201997H] =W AF= A0 A=RE HAuEd k|
o2 g A&A(seasonality)S Ho]1l 2012EFE 2016W7HA] 4%
Sz FA(trend)E Hol= A SIS 4= lth. 713 A= % o] 3} H
<2t FHIE HUA AdT FAE Bole AL ERIT 4 itk

(13 5-2) 2 I=X 012 2 7|8 0]

(THel: )

14 7101 471014 7101471014 7101471014 7101471014 7101471014710

2009 2010 011 02 2013 2014 2015 2016 o7 2018 2019

70
(EHel: 20)
50
40
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0

14 71014 71014 71014 71014 71014 71014 71014 71014 7101471014710

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
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AFFe 20179 2714 7V e 252 ojzikel 719 558 V)2
siou, =9 AF= WF FAZ & BHE= YL 20179 —iTEq s
FoA 191 A=E GAFA =l $=9 BF gAe 8 7= I

o] A3}, AR} QAglo| & E}AS FQ o} BAlglo] AljRog 1
w57 Z Qe

(O3 5-3) 20174 HE I 32X 044 3 7|8 0]

(B4): ) ——l —-0lH —-HF
90,000
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0,000
50,000
40,000
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18 T | aH ] 68 78 8% ¥ 108 u# 128
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Ao Az 9 QMY ] Bxsh w2 o] SAolth 20099
01901 B B2 3L citel 39 58] 13342 73 wsres
12990 2.5%2 714 Wolth. Tk, 5~1090] B% 10%0)E 72515t

E4791 e 599 49, W 7% A4 M wout o Axe
83 9%ef o] 3 ) 3 d
7k ol el B8] A AAG 524 o H9A Hek AR2A
o] Z[gek Ao A B 4 ek

(13 5-4) BAE 32X 012 2 7|3 %0|

(25 %) HFHE —2009 —2016 —2017 ——2019 (£Hl: )

110 100,000

50,000

10,000

it i 3l 13 gl 62 i g o 10% 1%

(T4 %) WP H|S =—mi009 ==m2016 ===2017 ====2019 (£ 3)
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(B 5-2) S48 32X 0j2 4 £0)

el g, %

T 20094 20104 20114 20124 20134 20144
k= 401 298 - 466 4,060 439
24 1,714 - 1,117 6,521 - 8,850
3g 5,283 6,991 2,284 10,288 8,904 15,625
44 1,847 7,877 7,283 9,220 23,625 25,014
5 2,992 8,334 5,839 7,407 21,349 29,862
6e 214 7,235 - 6,701 35,978 52,735
74 677 19,806 406 14,993 32,422 35,717
8d 1,203 16,905 8,802 16,544 35,010 24,905
og 1,577 7,737 5,902 15,150 16,212 26,267
108 4,745 7,508 12,613 16,494 22,686 17,869
118 517 5,660 5,609 6,915 804 5,784
128 - - 574 2,835 - 1,968
A 21,170 88,351 50,429 113,534 200,950, 244,935
T 20154 20164 20174 20184 20194 | HI HIFS
5= - 23,964 23,727 - 5,723 3.0
o= 2,651 19,410 30,300 4,023 1,890 3.9
3 6,181 21,145 17,149 9,530 8,213 5.7
44 15,573 27,591 10,343 17,611 28,006 8.9
5d 24,852 55,011 18,126 26,217 31,730 11.8
6 22,830 45,646 5,496 18,502 18,232 10.9
k= 5,506 65,733 18,229 12,631 15,931 1.3
8d 12,954 84,612 18,692 18,530 22,363 13.3
o 22,180 94,113 17,515 12,926 21,685 12.3
108 18,990 58,723 13,588 15,051 21,085 10.7
Mg 24,456 44,328 - 7,798 10,448 5.7
128 6,794 32,274 - - 3,945 2.5
A 162,967 572,550 173,165 142,819 189,251 100.0

Az SUSEAL, AL T2
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(B 5-3) RAIS 32X 7|3 A 5
el El %
T 2009 20104 20114 20124 20134 20144
(k= 1 1 - 2 10 1
A= 3 - 1 5 - 4
3g 5 5 3 14 7 8
44 2 7 4 9 13 10
58 6 8 4 12 13 14
6e 2 5 - 4 15 22
74 3 15 2 16 14 14
S 3 11 8 15 13 9
od 4 7 5 10 9 11
10¢ 4 7 8 16 14 12
Mg 1 3 3 6 1 3
124 - - 2 7 - 2
A 34 69 40 116 109 110
T 20154 20164 20174 20184 20199 | WA H|IZ
1 - 7 9 - 2 3.1
A= 1 5 1" 2 1 3.1
3g 3 8 9 3 6 6.7
44 10 12 13 16 23 1.3
58 15 25 15 13 19 13.6
6e 8 17 7 9 7 9.1
74 2 23 13 7 9 1.2
sd 6 33 12 10 12 12.5
od 5 32 12 9 11 10.9
10¢ 10 23 7 11 11 11.6
Mg 9 15 - 3 4 4.5
124 2 9 - - 3 24
A 71 209 108 83 108 100.0

Nz BLURREEAL, KL IS
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2| 5A7H2015~2019¢) AR} 719 452 B34S SAEE A
B Z348.4%)0] 7FF wWokow AE(21.0%), U=H6.1%) AR &
H|5S AAJokt, Az AmEE 201549 109 7,0208010E S
Tg740] 20169 5749k 2,550 0.2 F7FsHHA 79.0%2] HF-E ZA5H
=0, 20179 34.4%(5%F 9,6407), 20184 5.9%(8,374%), 20194
0.4%(798%) % F2A oA ATt §HE 20159 22 11.5%, 3.9%AE
GE} vl TP HFL 20199 ZHZF 42.0%, 12.0%% S7Fot3ich

A TEAo] AR F2 9 A7HEY o7 BFo] IA EoHAE 7|
A a3t Qlou, AMAQl Y 9 =t WPAL w2 F7HE 7|S0t
Aot F8 3 =7 T ABHF T7HE(Q2015~20199)2 I
-87.9%, BE 26.0%, "= 14.0%E 7155t

(17 5-5) SAIS 32X 50 TEH 0f24 20]

e IR —OEF —F% —wT o=
Te 3, 5
100,000 b

1234567 6891011121 234567 8910101212 3156765 910011212 3541567 691011121 23545676 9101112

s FLIEE ] T ELIEEE ] el
s 044 ——IF e UE e 03
(4 &, 9)
700,000 250
BOU,000 572,550
200
500,000
409,000 =
00,000 o
18 183,251
200,000 2,5 187,819
o
. 79,392
HELE e ECR 51,302 =T ZehiTed
s _— 72,707
o 5,300 2 e 3 " o

8374
2015 2016 2017 20184 20194

RtE: SASPRRAL AR RER
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(B 5-4) BAE 32X 30 IH 01 Y HI5 £0|
TI9l: 8, B, %
| TED
T 20164 | 2016 | 2017 20184 20194  5H &A| =l
SRt 71 209 108 84 108 509 -19.8
o424 162,967 572,550| 173,165 142,819 189,251 1,077,785 -30.9

== 107,020 452,367 | 59,640 8,374 798 521,179 -87.9
(Hi= 65.7)  (79.00 (34.4) (5.9) (0.4) (48.4)
U= 18,796 39,705 51,392 55,679 79,392 226,168 26.0
H=) (11.5) 6.9 (9.7 (39.00 (42.00 (21.0)
0= 6,300 15,338 10,060 17,237 22,702 65,327 14.0
H=) (3.9 2.7) (6.8 (121 (12.0 6.1)

HA

20159 F8 37i=9] FA 352 334 A2 =] 65.7%, <
23} wj=o] A2 11.5%, 3.9%F 71 ﬁﬂt}. ARt SorAIoF =7 F=
I D9 Hlgol e = HEpen, A7 =7 S V= B
o] iAo r w2 HFZ AXH. g HF2 2 AolE B

g, 359 3% 12¢8 W34 vS2 97.9%5 HAou 78= 0.4%011
S5

(7 5-6) SIS 20151 2 I2X 0§24 0|

Bd ———02ms 24 HE o4

(U#H:-¥.2)

LR B
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Nt

02
CES)

AtaiOb

o

74
2
5,506
23
0.4)
3,281
(59.6)
675
(12.3)

SAL KA THARY

6
12,954
7,567
(58.4)
4,001
(30.9)
204
(1.6)

44 58 62
10 15 8
15,5673 24,852 22,830
7,715 8,983 16,169
(49.5) (36.1) (70.8)
67 4,262 4,067
(0.4) (17.1) (17.8)
2,480 756 218
(15.9) (3.0) (1.0)

108 18 128
10 9 2
23,624 24,456 6,794
16,835 20,886 6,649
(71.3) (85.4) (97.9)
2,170 6 1
9.2) (0.0) (0.0)
552 627 25
(2.3) (2.6) 0.4)

22 wYAe] 339 vFo] ifS kol BF 79.0%S 7SO, 71
O HIBE A 2901 05.3%F 1ZFIE Hek YL YA v
Fo Bt 6.0%E 7ISROM, 1 £ WFS AT 8ol 15.4%
oh | B HFE BF 27%0) BAROH, g B HFS 7
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(3% 5-7) 5451 20164 2 A2 047 £0]

Az ——HBT ——E3

HE ——uF
n

a2

12 23 38 18 58 -] 7= R £ wE uE 128
Rt2: BASIIREZAY, KX} THEHA
(H 5-6) E4181 2016 & 32X (42 S0

ool 3, E, %
T (= 2& 3 4 53 6
Eion] 7 5 8 12 25 17
0124 23,964 19,410 21,145 27,591 55,011 45,646
== 20,742 18,504 12,235 16,901 37,069 37,448
(HIB) 86.6 95.3 57.9 61.3 67.4 82.0
U= 345 17 230 2,998 7,284 1,899
(HIB) 1.4 0.1 1.1 10.9 13.2 42
o2 274 146 553 2,654 1,653 573
GIES) 1.1 0.8 2.6 9.6 3.0 1.3

= 7€ 8g ogl 102 11¢ 12¢

SR} 23 33 32 23 15 9
0424 65,733 84,612 94,113 58,723 44328 32,274
£ 54,060 64,783 77,678 48852 34,972 29,133
HIB) 82.2 76.6 82.5 83.2 78.9 90.3
U= 4653 13,061 6,473 2,669 16 60
(HIZ) 7.1 15.4 6.9 45 0.0 0.2
o= 1,284 1,344 2,617 1,949 2,069 222
HIE) 2.0 1.6 2.8 3.3 47 0.7

A2 BASIOEEA]

oo

b, KR HERS
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s A= Syt Al=ujA| o] tis) whdstEA fh B
242017 3. )P} I JFo2 201749 395H AF= BFZo]
Ao fashr] Aoy, 20179 F1 I3 HFL 34.4%5 7|
S5 EQirt. S5l WEA9] Y HE-Z 3YRH 0.5% olotY] AdZ
7155 EfQloH JHiFog R HiFo] AA Frlste] 20179 Y&
QA TP BB B 29.7%F 7|E3Ach

(12 5-8) 2418 201743 ¥ IZX O 0|

"L P

(FFel- 3, ™)

R

ol =l E, %

= = 24 33 4¢ 5¥ 6¥
At 9 h 9 13 15 7
0124 23,727 30,300 17,149 10,343 18,126 5,496
== 21,268 29,694 8,400 35 42 10
CIES 89.6 98.0 49.0 0.3 0.2 0.2
U= 10 7 777 4,101 9,272 3,921
(HIB) 0.0 0.0 45 39.7 51.2 71.3
o= 565 114 1,208 1,197 930 1
HIE 2.4 0.4 7.0 11.6 5.1 0.2
7 78 82 og 102 1 128
o 13 12 12 7 - -
0424 18,229 18,692 17,5615 13,588 - -
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B9l 8), 9, %

7= 7& 8 o 108 ng 12¢
£ 45 66 37 43 - -
(HIB) 0.2 0.4 0.2 0.3 - -
U= 7,571 13,486 8,172 4,075 - -
(HIB) 415 72.1 46.7 30.0 - -
o= 1,096 940 1,177 2,812 - -
HIB) 6.0 5.0 6.7 20.7 - -

Nz BLURREEAL, KL IS

20180l = I 4 At ALHIL A& v 5 S o =7F
WZio] S7rIAT. 7FE 2 BT AT S WA 5.9%= da
Fon, A& FFA HIFo] 39.0%5 7I53HEA Hd BIFS 7S5

(7 5-9) 2K 20181 Fg T2 X 0§24 0|

W -5 WE -3

(9] 2, ™)

A=
ool 5], E, %
e 12 28 3g 4% 5% 6g
NS - 2 4 16 13 9
0424 - 4,023 9,530 17,611 26,217 18,502
== - 15 30 45 118 3,877
(HIS) ) 0.4 0.3 0.3 0.5 21.0
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©9l: 2, 9

, %

72 18 28 3g 4% 58 6g
U= - 41 6 5522 12,174 9,142
HIZ ) 1.0 0.1 314 46.4 49.4
o= - 1,211 1,916 3,058 2,106 1,678
HIZ ) 30.1 20.1 17.4 8.0 9.1
& 78 8 o 108 (k= 12¢
SAt 7 10 9 1 3 -

(R 12,631 18,630 12,926 15,051 7,798 -
== 3,943 107 97 118 24 -
HIE 31.2 0.6 0.8 0.8 0.3 -
U= 4662 10,096 2,940 4,817 6,279 -
HIZ 36.9 54.5 22.7 32.0 80.5 -

o= 1,149 940 1,783 3,048 348 -
(HI%) 9.1 5.1 13.8 20.3 45 -

< 372 WA A dv] 32.5% S7RRE 187t

ZF
025192 712 sl /19 2 H1%—% A she QrI B)3 Bgo] 7t

% 90.5% Z;B:ﬁ—‘g = x]d_'\_;glc‘)_ @-ﬁx_/\ﬂ% Hor}

(% 5-10) BA154 20194 2 32X 042
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Kbz SHARSIOEZAL X{XFAHELA
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(H 5-9) 2481 20194 EE X o2 =0

T= 1< 2& 32 42 5 6%

SRt 2 1 6 23 19 7
0424 5,723 1,890 8213 28,006 31,730 18232
&= 18 20 21 81 89 43
(HIB) 0.3 1.1 0.3 0.3 0.3 0.2
U= 4 1 299 5676 18,692 7,374
(HIB) 0.1 0.1 3.6 20.3 58.9 40.4
o= 1,589 683 2,279 4,653 2,526 2,218
(HIB) 27.8 36.1 27.7 16.6 8.0 12.2
T= 7& 8 o 10¢ (= 12¢

SAt 9 12 11 11 4 3
024 15,931 22,363 21,685 21,085 10,448 3,945
&= 46 168 87 116 74 35
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T 20094 20104 20114 20124 20134 20144
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o, %

20008 20108 20119 20128 2013H | 2014
8% - - 5859 - 43374 41,780
o - 1,744 45 - 24211 17,153
102 632 2,381 797 150 12,251 18,724
g - - - - 11,241 15999
128 - - - - 5665 11,012
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FE 20158 20169 20178 20183 | 20199 BAHIS
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RI2: QIRIZOBAL, A ARt
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20009 20108 2011 20128 2013H | 20144
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118 1 2 - - - 4.3
12¢ 1 2 - - - 3.3
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12¢ - - - - 8,474 17,789
A 38,147 55,243 64,975 140,496 386,139 590,863
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Ao AT, 1% $20% 9% Ao Yehieh

ol= I FFZ ofAo] 2~387]0] HFEE B4 & Aoh= Ao
2t & 4= 9tk E3F A’ Trl¥ss F 20134, 20149, 20154, 2016
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5-21)3 o] HYAE AT 2 W] Zfolg 15}
A3} (F 5-22)9} 20| R-square Fko] 37.2%o] Bkshsict.

PN
!

¥y oopE @y L, 22 5, 1S N 3@
T MHA L X T omy = MHIA - AM X%

MEEZA | 10077 10444 8452 154591005295 54.82 9326, 92.98

BAMEGAl L 92900 9728 7335| 17638 10044 56.00 9156, 90.33
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LS - TR =7} us | AN | B
=l MHIA R c  Fd MHIA - AIE | X

YAl 115431 9469 7273 11530 10020 5435 9290 86.61

ro
2
ok
12
=

105.09| 9631 7983 120.80 10099 6863 91.86| 90.35

ok
4
okl
19
>

11499 9444 7204 11954 101.22) 5450 91.16| 86.54

=
=
okl
12
=

10179 9453 73.05 101.90 10152 5429 9659 84.95

o
rr
ot
12
>

10229 9398 6944 10381 10205 5386 95665 84.11
47\ 119.16 9951 76.11 10111 100.79 1 53.74 102.25| 88.90
dHEE 10418 11523 7632 9729 10042 5406/ 115.80| 92.54

g5 | 11664 11122 7337, 9781 101.06 5430 99.83 89.67

O

o
oz
oL
i

106.53| 109.92 7598 10145 101.65 53.87 97.36| 88.95
MEFEE | 11756 10858 73.01 10558 101.21 5458 96.94| 8949
MEfEE | 11321 104320 7296 100.33 100.75 1 61.664 9451 88.67

Al

MEE | 114700 11048| 7140 97.76| 10142 53.67 9815 83.65

o]

oY

oEE | 107.99) 11096 72.02 101.54| 101.62| 5502 98.63| 8390

HESH

PPN L
INESPSW RSS!

100.00| 100.00 100.00 100.00 100.00 100.00 100.00| 100.00

H 5-22) #&3t X271(1)2 OHE3|H 24 ZAat

e e k= tat pak
g5 -68,035%** -4.365 0.000
ARxoy 384 X 667*** 4.203 0.000
28 1,023 0.291 0.772
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tHa e k=aLy tat P&k

3 2,703 0.768 0.443
= 6,889t 1.956 0.051
o= 7,012% 1.991 0.047
6 9,255%* 2.628 0.009
74 10,515%* 2.986 0.003
8d 14,9817 4.254 0.000
od 11,065%* 3.139 0.002
108 8,988* 2.553 0.01
(=] 761 0.216 0.829
128 -1,988 -0.565 0.573
20094 1,513 0.389 0.697
20104 3,864 0.993 0.321
20114 3,890 1.000 0.318
20124 6,904 1 1.775 0.077
20134 20,764*** 5.338 0.000
20144 27,992%** 7.196 0.000
20154 23,919%** 6.149 0.000
20164 22,133*** 5.690 0.000
20174 10,5678** 2.719 0.007
20184 4,852 1.247 0.213
2019 6,496 1 1.670 0.096

R-squared : 0.372, Adjusted R-squared : 0.336
A= a3 24 s 28010 MAF 24
Z ) HEEE X|HD HAS 126l0] HESS G

2) ***p(0.001; **-p<0.01; *-p<0.05 T-p(0.

oo
T O
1

(2) HHEE/710|= MH|IA XE BEES}

HHA, (3 5-23)3 Zo] IWJAHELL 7ho|E AH|AE S
arsto] B4 Ay} (B 5-24)8F Zo] R-square 42 52.9%= =
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g 710|1E
o AHA

KEEHA| | 10665
SAZOIA| | 96.78
CHRZAl | 119.72
QIMEAAl | 108.25
RO | 121.04
CHEIZISIAl | 106.98
SAZAl | 105,37
47|1= 91.02
dEe 66.98
sy=c | 0588
SHEE 86.15
Het=2r 95.53
MHE | 8150
ZAeE 70.06
SHEE 81.67

EH
- 100.00

INESPSW RSS!

104.44
97.28
94.69
96.31
94.44
94.53
93.98
99.51

115.23

111.22

109.92

108.58

104.32

110.48

110.96

100.00

(3) HIHEE/7I0|= MH|A/AT/IMAIE XIE EES}

(3 5-25)%F Zo] 437} AAAH X
A% A3t (B 5-26)3 Zo] R-square #°|

2SR AW K4 AL B}
By L. @ 48 | 3%
g2 = wx oagm xs
154.59 100.5295 54.82 1 93.26| 93.44
176.38 1 10044 56.00 91.56| 90.70
115.30 1 100.20| 5435 9290| 87.01
120.80 1 100.99| 68.63 1 91.86| 90.65
11954 101.22) 5450 91.16| 87.11
101.90 | 101.52| 5429 96.59| 8b.44
103.81 1 102.06| 5b3.86) 95.66| 84.40
101.11 1 100.79 | 53.74 102.25| 86.26
97.29| 10042 54.06| 11580 89.04
9781 101.06| 54.30| 99.88| 87.82
101451 101.65 5387 97.36| 87.03
105.58 | 101.21 5458 96.94| 87.42
100.33 | 100.75| 61.66 9451 8b5.68
9776 10142 5367| 98.15| 84.45
10154 101.62| 55.02 98.63| 86.42
100.00 | 100.00 | 100.00 100.00| 100.00
H WA zjo|E dlEfste] &
53.6%%2 A% Z715Hc
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(B 5-24) BZ3 22(2)2 L3 24 2t

iy e k=2, tf Pk
okl -155,689*** -8.39%4 0.000
ASX Y ZYH K= 1,657%** 8.243 0.000
2¥ 1,023 0.251 0.802
3g 4,704 1.154 0.249
43 9,273% 2.274 0.023
bE 10,871** 2.666 0.008
6 13,309** 3.264 0.001
74 14,918%** 3.659 0.000
sd 19,067*** 4.676 0.000
od 14,617%%* 3.585 0.000
108 12,283** 3.012 0.003
112 3,407 0.836 0.829
124 235 0.058 0.573
2009 2,836 0.630 0.697
20104 5187 1.152 0.321
20114 5,213 1.157 0.318
20124 8,227t 1.826 0.069
20134 22,086*** 4.904 0.000
20144 29,314%** 6.508 0.000
20154 25,241%** 5.604 0.000
20164 55,065%** 12.225 0.000
20174 11,900%* 2.642 0.009
20184 6,174 1.371 0.213
20194 7,818t 1.736 0.083

R-squared : 0.529, Adjusted R-squared : 0.502

A oiAR(2021) A2 S ZESI0 KA HHEHY
F1) 2EHEE, J10|E MHIA XBE HEZS 12510 BESR 42Y
2) ***p(0.001; **-p<0.01; *-p¢0.05 t-p<0.1
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oleig ATk AR AE Blo] BEE BA 4w AR} e B
23tk A g,

T 5-25) BZ5 X74(3) T2 R 4™ K| AAL At

a8  JE | B g 28 eon us Ny | B
k=l MH|IA | Xp c | mH MHIA - AE | X
MSEYA|l| 10565 10952 108.60 15459 10053 54.82 108.60 101.98
24k 9.78 101.37 101.02 176.38 10044 56.00 101.02 9878

119.72| 9823 101.93 11530 10020 5435 101.93 95.23
108.25| 9922 9297 12080 100.99 6863 9297 94.09

i)
-
o

o
2 19 19 nE
>

=

=

ro
2
okl

YA 121.04 0 9944 9944 119564 101.22| 5450 9944 95.11
CHEZSAL | 106.98 1 9939 101.26 101.90 101.52| 5429 101.26| 92.97
SAMIYAl | 10537 9683 9646 103.81 10205 5386 9646 90.64

47\ 91.02) 7591 86.63 101.11 10079 5374 86.63| 81.28

dHEE 6698 7393 9637 9729 10042 5406 9637 82.02
SHEL 988 92131 96.08 9781 101.06| 5430 96.08| 88.22
SHET 86.15| 8880 95.08 10145 10165 53.87 9508 86.57
M= 953 8814 9473 10558| 101.21| 5458 94.73| 8764
Mg 8150 7498 9345 10033 100.75| 61.66 9345 84.15
Fars i 7006 67331 9091 9776 10142 5367 9091 79.05
4 8167 8380 9135 101.54| 101.62| 55.02| 91.35 84.01
Iﬁ';i% 100.00| 100.00 100.00 100.00| 100.00 100.00 100.00| 100.00

A= MR AR
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iy e k=2, tf Pk
okl —277,564*** -8.821 0.000
AFI U ZYH X 2,785%%* 8.676 0.000
24 1,023 0.253 0.800
2 4,704 1.163 0.246
43 9,273% 2.292 0.022
o= 10,871%** 2.687 0.008
6 13,309** 3.290 0.001
74 14,918%** 3.688 0.000
sd 19,067*** 4.713 0.000
odg 14,617%%* 3.613 0.000
10 12,283%* 3.036 0.003
112 3,407 0.842 0.400
124 235 0.058 0.954
20094 -1,183 -0.265 0.791
20104 1,168 0.262 0.794
20114 1,193 0.267 0.789
20124 4,208 0.943 0.346
20134 18,067*** 4.047 0.000
20144 25,295%** 5.667 0.000
20154 21,222%** 4.754 0.000
20164 51,046*** 11.436 0.000
20174 7,881t 1.765 0.078
20184 2,155 0.483 0.630
20194 3,799 0.851 0.395

R-squared : 0.536, Adjusted R-squared : 0.510

NE: fiYeR(2021) A2 S 20| XX} JHEHY
F1) HEHEE, J10|E MBIA, A, HMAIE X BS HAS 12510 BESle ARY
2) ***p(0.001; **-p<0.01; *-p<0.05 1 -p(0.1
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(B 5-27) X9 siY2rd 34 X0 TSl 2

tHa e k=at; tat [ 4¢
g —9,04971*** -8.241 0.000
oty 34 X 909*** 8.289 0.000
24 1,023 0.251 0.800
3 4,704 1.155 0.246
44 9,273% 2.276 0.022
o= 10,871%** 2.668 0.008
6 13,309** 3.267 0.001
74 14,918%** 3.662 0.000
8d 19,067*** 4.680 0.000
od 14,617%%* 3.588 0.000
10 12,283** 3.015 0.003
=] 3,407 0.836 0.400
12 235 0.058 0.954
20094 -1,183 -0.344 0.791
2010 1,168 0.179 0.794
20114 1,193 0.185 0.789
20124 4,208 0.855 0.346
20134 18,067*** 3.936 0.000
20144 25,295%%* 5.543 0.000
20154 21,222%%* 4.638 0.000
20164 51,046*** 11.269 0.000
20174 7,881t 1.672 0.078
2018 2,155 0.399 0.630
20194 3,799 0.764 0.395

R-squared : 0.530, Adjusted R-squared : 0.503

Az OESEH 2N 20E e

o0 MAF Aty

21 *%p¢0.001; **-p(0.01; *-p<0.05 t-p<0.1
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0.000
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4.07
-3.24
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1.18
2.32
2.72
3.33

-986,328%**

-
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13,637***
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0.798
0.240
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4,704
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tHa e k=aLy tat P&k

74 14,918 3.73 0.000
8d 19,067 4.77 0.000
od 14,617 3.66 0.000
103 12,283 3.07 0.002
=] 3,407 0.85 0.394
128 235 0.06 0.953
2009 671 0.15 0.880
2010 3,022 0.68 0.497
20114 3,047 0.69 0.493
20124 6,062 1.36 0.173
20134 19,921 4.48 0.000
20144 27,149 6.11 0.000
20154 23,076 519 0.000
20164 52,900 11.90 0.000
20174 9,735 2.19 0.029
20184 4,009 0.90 0.368
20194 5,653 1.27 0.204

R-squared : 0.549, Adjusted R-squared : 0.522
Az s 24 2UE 88510 MAF 24
= #%%5(0.001; **-p<0.01; *-p<0.05 T-p<0.1
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CHE, 5 A4 B AARpo] BHA AR 2|3

TFeAE A8 5}04 A5 ALLSEZ] o
7NSAE G5 %2 A DA A —’—%}0}04 OF it} webA],
FoAE= D =4 (dimensionality reduction)o] &&= FAE
(Principal Component Analysis)& A& 4 A=A AESHEGE
L TR A4S SO ARE AR2IE BAY Aot S
g A AR A= (E 5-29)9F At
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(H 5-29) Mg X|&H

X143 A KIEY
OIS MHIA BB AT BEEDAHR
ERESINE e (P
= 2% DEAHIA
HUBY FH NS | YT ofymILe SRy

ob AS o u den A @

AHIA 22 »2 muo
70|=
MH|A 1.00 -0.92/ -0.99 -0.49| 0.75 0.01/-0.99|-0.92 -0.90 -0.98
niniy
IX_LO? -0.92/ 1.00 084 0.79 -042 -040 0.84| 1.00 0.65 0.82

24 1-099 084 1.00 034 -084 0.15 1.00 085 0.9 1.00
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o SHQF | BHQF | BHYF

| s i o 1= o =] o

2z 0= B8 . ome g an 25wz pz b
i AHIA 2 23 2o weay

g5 1-049 079 034 1.00/ 021 -0.88 0.34 0.79| 0.06/ 0.30

=27t | 0.75/-042 -0.84 0.21| 1.00 -0.66 -0.84 -0.43 -0.96| -0.87
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(B 56-31) F8& 24 21

PC2 PC3 PC4 PC5 PC6 PC7 | PC8 | PCO | PC10

o)
)

0371 0034 0108|0725 0.196 | 0.187 -0.067 0.237 0.237|0.365

0.333 0.269 -03% | 0.033 -0.046 0464 0234 0.226 0229 0.533

0.370 0061 0.124 0227 0.259 -03370.293|-0589| 0.384| 0.178
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+= | PC1  PC2 PC3 PC4 PC5 PC6 PC7 PC8 | PC9 |PC10

g5 10.1630.539 -000/| 0.195| 0.651 0.293 | 0.238  0.227  0.101 | -0.091

=7t |-02921 0.372| 0.776 0.104 0.044  -0187  -0.142 -0.021|-0.108| 0.305
X | 0.019 -059 0.183 1 0.121 0.527 | -0.363 | -0.078| 0.408 -0.053 -0.083

0.370 0061 0.124 0227 0.259 0.354 | -0.625 -0292 | -0.347|-0.063

o4& 1 0.3350.262| 0.236 0502 -0.210 -0.269 | 0.060 | 0.350|-0.017 | -0.518

STy
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-]

ooy
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;;ﬂ 269 1.67 000 000 000 000 000 000 0.00 0.00
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ng 072 028 000 000 000 000 0.00 0.00 0.00 0.00
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H 5-32) FER(PC1)S HHEeH MIS X|H ALt At

JolE B g ofd o | oHe
TE dua xe 2E BRI Am L0 g e e
- Aul2 T 38 42 A
=PN?
ﬂﬁal -30%| 3B72 3739 2877 -031| 107 3739 3B97 3282 3718
oI
ﬂgﬁl -4021 B00 3441 1971 2047 131 A4 BB 2621 3175
ﬂijl -3014| 3221 HB70| 16968 -2078| 103 3B70 2066 278 2780

4712 -3B81 625 R0 1649 -2041 103 3206| 3148 2409 3307
LHE | 2483 2459 P67 1587 -2030 1.03) 3b67| B3| 2889 006

'E.’E -3200 20%4 3619 165 2966 1.03) 3H19| 3170 2692| 36
Het
e -3649 2032 3B 1722 -2953 104 Hb06 31858 303B| 36.12
Het
e -30.27 2494 39| 1637 2039 118 A0 3% B08| 4472
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i R AfBIA M2 23 22 muem
T
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