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A Study on the Psychological Change among Badminton Players' Services due to
Changes in Badminton Service Law,

O QuA 5%)
Hyun Suk Ahn Yonex
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O Yok Arl2z Qlste] 7)o e v & v AL FFth B d7E HIEOE FEATEE 7] F AW £ A 2o

T Aeistl #-sle] FAH R [iSshe A7 88T Zon.

Abstract

The purpose of this study is to in-depth analyze the psychological change research among the services of badminton players due to the
change in badminton service regulations. Preliminary questions were developed through meetings of three experts, and based on the re-
sults of the preliminary survey, the questions were partially modified and used in this study. The collected data were divided into original
data, detailed areas, and general areas by performing inductive data analysis. As a result of inductive data analysis and in-depth inter-
views, first, it was found that after the regulation change, the players perceived service perception as the service itself, height percep-
tion, and satisfied with the changed regulations. Second, service faults were found to be in violation of service regulations and situation
recognition. Third, the games impact after the service fault was in the order of service impact, relative gain, and external impact. Fourth,
psychological changes in service were in the order of Competitive State Anxiety service difficulties and situation overcoming, and fifth,
answers to the presence or absence of service guidance were in the order of tactical guidance and personal training. Finally, the change
in the operation method of the game was found to be service impact and tactical impact. These results mean that players are aware of
the importance of service during the game, and furthermore, service can affect the game.

Key words : Badminton Player, Badminton Service Law, Psychological Change
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Relationship among Motivational climate, Exercise passion and Burnout of
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Abstract

The purpose of this study was to investigate the relationship among motivational climate, exercise passion and burnout of high school
Taekwondo athletes. In order to this sample 360 high school Tackwondo athletes sampling from the Seoul, Gyeonggi area. after 24 re-
sponses excluded as they were regarded as inconsistent, 336 people were used for the final analysis. The collected data were used the
frequency analysis, exploratory factor analysis, reliability analysis, correlation analysis, and multiple regression analysis using SPSS 23.0
program. As a result follows. First, The mastery climate positive effect obsessive passion and harmonious passion, and competitive climate
positive effect obsessive passion. Second, The mastery climate negative effect burnout(reduced sense of accomplishment and motivation,
conflict with coach, conflict with teammate), and the competitive climate negative effect burnout(educed sense of accomplishment and
motivation, conflict with coach, conflict with teammate). Third, The harmonious passion negative effect all the sub-factors of burnout,
and obsessive passion positive effect the accomplishment and motivation, conflict with coach

Key words : High school Taekwondo athlete, Motivational climate, Exercise passion, Burnout
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Relationship between emphatic ability, training motive atmosphere and sports
immersion of shooting coaches
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2 < TEF7IEA7I FAA frold FEAM BAG), FAHOY ¥ MAE Ao v
A, AHAAERS] TeE e el SAA FAR FEdA B, FAOY FFS WA AoE UEith AlA, g
A+

The purpose of the present study is to investigate the relationship between emphatic ability, training motive atmosphere and sports im-
mersion of shooting coaches. For this purpose, 281 members from business teams, university students and high school students, registered

at the Korea Shooting Federation in 2022, were selected for the study. The data processing was conducted using the SPSS 22.0 program,

and the following results were derived by using the frequency analysis, exploratory factor analysis, reliability analysis, correlation analysis
and the multiple regression analysis. As a result of conducting the analysis through such processes, the results are as follows. First, the

emphatic ability of shooting coaches had static(+) influence in the partially statistically significant levels for the training motive

atmosphere. Second, the emphatic ability of shooting coaches had static(+) influence in partially statistically significant levels for sports
immersion. Third, the training motive atmosphere of shooting athletes had static(+) influence in partially statistically significant levels for

sports immersion.

Key words : Shooting coach, emphatic ability, training motive atmosphere, sports immersion
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Badminton sports instructor perception of COVID-19
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Abstract

The purpose of this study is to investigate badminton sports instructor perceptions of COVID-19. In order to achieve the purpose of the
study, data were collected using the snowball sampling method among the non-probability sampling methods. Considering the difficulty of
face-to-face collection due to COVID-19, an open survey was conducted using Google Online Questionnaire. Preliminary questions were
developed through expert meetings, and some questions were modified and used in this survey based on the results of the preliminary
survey. The collected data is analyzed inductively, and the results are as follows. As a result of inductive data analysis, first, the positive
effects of COVID-19 on leaders were found to be job, leisure time, and positive keywords. Second, the negative impact of COVID-19 on
leaders was found to be keywords of negative emotions, economic difficulties, and social activity restrictions. Third, future counter-
measures were found to be keywords for job change, quarantine guidelines, and job security. Finally, based on this study, a follow-up
study will require a study to find out the perception of sports leaders after the end of COVID-19 as a concept of longitudinal study.

Key words : Badminton sports instructor, COVID-19, perception
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A Theoretical Study on the Color Propensity Analysis (CPA) for the Development
of the Sports Industry
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Abstract

The purpose of this study is to present the future direction of the sports industry by examining the theoretical background of color
propensity analysis (CPA) and researching the literature of color propensity analysis (CPA) developed in Korea and known abroad.
Color propensity analysis (CPA) is a program developed by Energy Science, which has been conducting clinical research on the
correlation between color and personality for 25 years. Color propensity analysis (CPA) is a complex program that classifies a
person’s personality by connecting it with 12 colors and analyzes the inner energy flow through 10 five-way energy. Above all, it
has the advantage of helping busy modern people understand themselves and others in more depth by analyzing their essential
tendencies in a quick and intuitive way in a minute. In addition, a CPA analysis was conducted on 33 Taekwondo students at the
Korea Sports University to check whether the CPA program can be used as a tool for the sports industry. Through this study, the
following conclusions were obtained. First, the CPA program can analyze a person’s tendency in 12 ways just by analyzing his or her
natural birth date. Second, the CPA program can analyze essential and potential propensity analysis that is difficult to infer
propensity. Third, it is possible to analyze unique value judgment criteria for events or people by grasping the cognitive propensity
analysis of the color personality analysis (CPA) program. Fourth, it is possible to grasp the behavioral propensity analysis of the color
personality analysis (CPA) program to understand the expression method and the method of promoting or proceeding with work. Fifth,
it is possible to infer the directionality of energy potential inside by analyzing the five-way energy of the color character analysis
(CPA) program. Sixth, color propensity analysis (CPA) was able to easily confirm the differences in different dispositions and
tendencies required for each sports event.

Seventh, it was found that color propensity analysis (CPA) could help develop the personality of sports events.

Key words : color propensity analysis (CPA), five element energy, 12 colors, personality development, sports psychology
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Exploration on Sports Athletes' Ethical Conflict Experiences
: Referring to Professional / Business Team Soccer Players
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Abstract

The purpose of this study is to understand what ethical conflict situations soccer players experience, analyze how soccer players cope
with these ethical conflict situations, and finally to suggest ways to improve soccer players’ ability to cope with ethical conflict situations.
As a research method to achieve the research purpose, a qualitative case study method was selected, and five male professional soccer
players and five female unemployment soccer players were selected as research participants and the results were as follows. First, the
ethical conflict experiences faced by soccer players were 1) conflict experiences of unfair demand situations by leaders, 2) conflict expe-
riences of unfair demand situations by seniors, 3) conflict experiences between communities and individuals, and 4) conflict experience in
game management. Second, as a result of grasping how the players cope with the above conflict situation, it was found that 1) passive
response according to instructions, 2) unintended recognitionist response, 3) communistic response that prioritizes the team over in-
dividuals, and 4) consequential response. Third, the measures to improve soccer players’ ability to cope with ethical conflicts were 1) to
develop and implement programs to strengthen communication capabilities between leaders and players; 2) to develop mentoring programs
to improve relationships; 4) to strengthen customized sports ethics education and ethical conflict resolution training.

Key words : Soccer player, business team, professional team, ethical conflict, decision making, sports ethics
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The Relationship between Nonverbal Communication, Leader Trust and
Perceived Performance of University Judo Coach
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Abstract

The purpose of this study is to verify the relationship between nonverbal xommunication, leader trust and perceived performance of uni-
versity judo coach. To this end, data were collected by administering questionnaires to 220 professional university judo player registered
in KJA(Korea Judo Association). exploratory factor analysis, reliability analysis, correlation analysis, and multi-regression analysis were
conducted to find the following results by using SPSS Version 21.0. First, university judo coach’ nonverbal communication had a positive
effect on leader trust. Second, university judo coach’ nonverbal communication had a positive effect on perceived performance. Third,
university judo playere’ leader trust had a positive effect on perceived performance.

Key words : University Judo Coach, Nonverbal Communication, Leader Trust, Perceived Performance.
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Analysis of components of (sexual) violence in sports for the disabled and

constraint factors for reporting
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In this study, the components of (sexual)violence in sports for the disabled and why people hesitate to report (sexual)violence were
identified. For the analysis, focus group interviews or Delphi surveys were conducted on athletes with disabilities, coaches, guardians, and
experts in human rights for the disabled and experts in disability sport. The following conclusions were drawn based on content validity
ratio, convergence, consensus, and stability. The components of (sexual)violence in sports for the disabled were analyzed into four areas,
which were physical violence (forced errands, assault, confinement), sexual violencel(cyber)sexual harassment, sexual harassment, sexual
assault, sexual contempt], verbal violence (swearing, intimidation, teasing, insulting, other verbal abuse), and psychological vio-
lencel(cyber)bullying, extortion]. The constraint factors for reporting (sexual)violence in sports for persons with disabilities were analyzed
in three domains, which were the personal domain(intimacy, acquiescence, anxiety, survival), the collective domain [disproportionation of
human power, conciliation(retaliation), disadvantage, tolerance], and the institutional domain(distrust, low awareness, rumors). As a result
of the first Delphi survey, ‘tolerance’ in the collective domain showed below an average, so it was deleted from the second Delphi
survey. In addition, other items that did not meet the standard value were acquiescence and imbalance of power.

Key words : sports for the disabled, (sexual) violence, component, constraint factor
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Influence of sleep, fatigue, muscle pain, and stress on movement patterns
depending on playing positions for female field hockey players
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Abstract

The purpose of this study is to analyze the movement patterns of each position according to sleep, fatigue, muscle pain, and stress in
the women’s hockey business team. In order to achieve the purpose of the study, a study was conducted in 15 games with 16 female
players from the K business team. On the morning of the game, the players wrote an online survey on their awareness of sleep, fatigue,
muscle pain, and stress, and collected information on movement during the game collected from wearable devices with built-in GPS.
According to the results of the study, first, there were many high-intensity movements when the quality of sleep was low, and there was
a significant difference in defenders. Second, when fatigue was high, there were many movements in the distance travel led and the
number of accelerations, and there was a significant difference in midfield Third, the less muscle pain, the more the striker's movement
distance and high-intensity movement appeared, and the defender’s high-intensity movement distance and acceleration movement
appeared. Fourth, the lower the stress, the higher the high-intensity movement and the number of accelerations, and a significant differ-
ence was found in defenders. As a result of the study, it was confirmed that women’ s hockey players’ sleep, fatigue, muscle pain, and
stress affected movement during the game. These results are hoped that leaders in the field will be used as information for player man-
agement and injury prevention.

Key words : hockey, GPS, sleep, fatigue, muscle pain, stress, performance
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Tendency of Korean Cyclist's Performance Disturbance Factors during Asian
Games Preparation Period
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Bonjae Ku Seoul Sport Council

L
2 97E oA FHI7] )b AllEtiEAlat Adshe 4719 Wsiadlel 4
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Abstract

This study was conducted to estimate the time series tendency of performance disturbance factors experienced by Korean national cy-
cling team members(KNCT) during the Asian Games(AG) preparation period. In this study, 24 cyclists who trained in Jincheon National
Training Center for the 2018 Jakarta-Palembang AG participation provided data, and data were collected through closed questionnaires
based on previous studies for about 5 weeks from June 24 to August 6, 2018. Results were derived through frequency analysis and re-
gression analysis using excel for the collected data. The main factors that disturbed the performance of KNCT during the AG preparation
period were 51.9% of psychological pressure, 34.5% of performance trouble, 11.0% of environmental problems, and 2.6% of conflict with
significant others, mainly due to psychological pressure or performance trouble. The tendency of performance disturbance factors experi-
enced by KNCT during the AG preparation period: psychological pressure decreased to -.292%, performance trouble increased to .335%,
environmental problem maintained to -.036%, and conflict with significant others maintained to -.036%. These results are due to the camp
training for AG, and it can be expected to contribute to improving the performance of the cyclist through response to psychological pres-
sure in the early stages of AG preparation and negative emotions accumulated during the preparation period.

Key words : performance disturbance, cycling performance, periodization training, asian games preparation period
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Relationships of Athletic Coaches' Coaching Characteristics with Athletes’
Tolerance of Failure and Future Behavior Intention
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Jungho Lee - Kyung-Ji Kim* Korea National Sport Univ
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Abstract

This study aims to investigate the relationships of athletic coaches’ coaching characteristics with athletes’ tolerance of failure and future
behavior intention. As for the research subjects, to achieve this purpose, this study collected data from 366 professional athletes regis-
tered in the Korea Association of Athletics Federations through questionnaires. With the collected data, results were drawn, using fre-
quency analysis, exploratory factor analysis, Cronbach’s o coefficient calculation, correlation analysis, and multiple regression analysis
through statistical software, SPSS Version 22.0, and the following conclusions were drawn. First, communication, of the sub-factors of
athletic coaches’ coaching characteristics, had a positive (+) impact on feeling after a failure, a sub-factor of tolerance of failure, and
favor, of the sub-factors of leadership characteristics, had a positive (+) impact on behavior after a failure, a sub-factor of tolerance of
failure. Second, favor and communication, of the sub-factors of athletic coaches’ coaching characteristics, had positive (+) impacts on fu-
ture behavior intention. Third, task level preference and behavior after a failure, of the sub-factors of athletes” tolerance of failure, had
positive (+) impacts on future behavior intention.

Key words : Athletic, Coach, Coaching Characteristics, Tolerance of Failure, Future Behavior Intention
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Abstract

The purpose of this study is to research the main factors that have an influence on the athletic performance of Wheelchair curling, and
to provide various training programs and research data for the improvement of Wheelchair curling. To achieve the purpose of such re-
search, 15 people were selected including former and current coaches of Curling and National Wheelchair Curling teams, who were play-
ers before. The business team coach, and staffs of the committee were selected for the third Delphi validation. For Delphi validation, we
used an Excel program to calculate the Content Validation Rate (CVR) index and a SPSS 21 program for Cronbach’s alpha measurement.
In the first Delphi survey, 73 factors split in 5 areas (15 factors in the basic technical area, 14 factors in the curling shot technical area,
14 factors in the tactical area, 16 factors in the physical fitness area, 14 factors in the sports science area) were determined. Factors
of this were removed from the second Delphi survey (Factors that were left were, 13 factors in the basic technical area, 13 factors in
the curling shot technical area, 13 factors in the tactical area, 13 factors in the physical fitness area, and 12 factors in the sports science
area). In the third Delphi validation, (3 factors were left in the basic technical area, 5 factors in the curling shot technical area, 4 factors
in the tactical area, 5 factors in the physical fitness area, and 2 factors in the sports science area), these did not satisfy the CVR stand-
ard (> 0.49). Based on these results, a total of 45 factors in 5 areas were researched for the main factors for improving athletic perform-
ance of Wheelchair curling. (10 factors in the basic technical area, 8 factors in the curling shot technical area, 9 factors in the tactical
area, 8 factors in the physical fitness area, 10 factors in the sports science area) remained as a result.

Key words : wheelchair curling, delphi, performance, curling shot, strategy, curling

* mkhan@knsu.ac.kr
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The Relationship among Grit, Mindset and Perceived Performance of Golf
Athletes

XIZ=& srzcystm lms)

Joon-Chul Ji* HanKyong National Univ.
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The purpose of this study was to investigate the relationship among Grit, Mindset and Perceived Performance of Golf athletes To
achieve the research purpose, a survey was conducted on 235 golfers, and the collected data were processed by frequency analysis,
confirmatory factor analysis, reliability analysis, correlation analysis, and structural equation model analysis using SPSS 25.0 and AMOS
25.0 statistical programs. First, the research results showed that the golfer’s grit had a significant effect on the mindset. Second, it
was found that the golfer’s grit had a significant effect on perceived performance. Third, it was found that golfers’ mindsets did not
significantly affect perceived performance.

Key words : Golf, Grit, Mindset, Perceived Performance
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Abstract

The purpose of this study is to examine whether sports can become a target of action to create an ‘inclusive society where everyone
prospers’, that is, a Daedong society (X [Elit&) by exploring the value of ‘Harmony but not Uniformity’ (Fom-F[E)) by applying the con-
cept of Sincerity Gi) of the ‘Doctrine of the Mean (=hJ&)’ to sports. Based on Nature is in fact principle (Xing ji li 4038, by contrast-
ing the human way (Aj#) with the heavenly way (X&), the “Doctrine of the Mean” enables us to advance to the realm of virtue (£
#). The Doctrine of the Mean’ develops the principle into the concepts of Heaven (tian X), Nature (xing 4), The way (dao &), and
Teaching (Jiao #{). Thus, by regarding sports, which is a culture of physical activity, as an object of familiar (827), and applying the
concept of Sincerity (%) of the Doctrine of the Mean to sports, this paper investigated that physical activity can be a way of expressing
wisdom to choose best virue (F). In the results, the philosophical implication of sports based on the Sincerity thought of the Doctrine
of the Mean makes it possible to view physical activity as a human activity with the fulfillment of the moral mind G&+»). Therefore,
sports can have value as a cultural activity of ‘Harmony but not Uniformity’, full of the spirit of harmony in the conflict structure in
which interests collide. Through this, it is expected that sports will be enhanced as a human Daedong (k[&]) culture that participates in
heaven and earth (K#h) Hwayuk ({t.5&; nature makes all things and makes them grow).

Key words : The Doctrine of the Mean (sr/&), Sincerity (&), Harmony but Not Uniformity (fufiA~RE), Daedong (K[&) Culture, Sports
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The Psychological Capitals from COVID-19 through Photovoice
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Abstract

The purpose of this study is to explore the psychological capital acquired by college archers after COVID-19 through photovoice. For this
purpose, data were collected using the photovoice technique from 19 college archers belonging to the Korean Archery Association in
2022. The data collection method for using the photovoice was conducted in the order of orientation, photovoice execution, photovoice
group interview, and data verification. The collected photos were subjected to group interviews based on the SHOWeD method of Wang
(1999) to derive the subject and meaning of the photos. As a result of the study, First, the psychological difficulties caused by COVID-19
resulted in feel heavy, anxiety, and hard. Second, the factors for overcoming COVID-19 appeared to be compliance with quarantine rules
and alleviation of negative emotions. Third, the result of recognizing COVID-19 as a helping experience was found to be an opportunity
for performance enhancement and psychological relaxation. In common, the data providers experienced psychological difficulties such as
feeling heavy, anxiety, and hard due to COVID-19, but they tried to overcome them by observing the quarantine rules themselves and
focusing on training or thinking about time with significant others. As a result, opportunities to enhance performance or psychological re-
laxation were recognized as helping experiences. This study is meaningful in deriving psychological capital by exploring the psychological
experiences of archers due to COVID-19 through the photovoice method. In the future, it is hoped that this study will serve as an oppor-
tunity to expand interest in psychological capital as well as to shift negative perceptions of various factors caused by COVID-19.

Key words : psychological capital, psychological difficulties, coping, archer, photovoice
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Abstract

The purpose of this study is to examine the types of face-to-face and non-face-to-face classes of college students majoring in physical
education, and to explore the level of digital literacy and online class learning effects. Specifically, the relationship between digital literacy
and online class learning effects of college students majoring in physical education is investigated, so the positive purpose is to examine
important digital literacy capabilities in the online class environment. In order to achieve this goal, in June 2022, a total of 400 college
students were surveyed using online and offline sampling methods as a population of college students majoring in physical education par-
ticipating in classes. Finally, 351 copies of data were analyzed according to the research purpose using the SPSS 21.0 and Amos 21.0
programs. First, as a result of conducting technical statistical analysis and frequency analysis to identify the online class type, more than
85% of college students majoring in physical education were provided with online classes, and the forms were also diverse in the form
of blended and flipped learning, Second, the digital literacy of college students majoring in physical education was recognized in the order
of norms, smart device use, device use motivation, and software use. In addition, the learning effect of online classes was recognized
as the highest in time and learning expectations, followed by technical familiarity and lecture satisfaction, and the social impact was
moderate. Third, the digital literacy of college students majoring in physical education and the learning effect of online classes were
found to be statistically significant for all factors. Therefore, it is necessary to strengthen students’ digital literacy capabilities in order
to expect the continuous spread of non-face-to-face classes and clear learning effects.
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The effect of exercise program on gait ability in stroke hemiplegic patients:
a meta-analaysis

Aaekascism 2 - SRS E=mssta 24) - e E=EgHsm 1) - BFE(=sEm v
LA (F=2rsusm wAmk)

Jinhuan Cheng Yanbian Univ- Jae Hyeon Park Korea National Sport Univ - MinKyu Han Korea National Sport Univ - Maolin Tang Kookmin
Univ - Xiangchuan Jin Korea National Sport Univ

29

o] A7 FAL HEF Hup] AolAS9] BYsHe IUsh] Adte LTz 2T A7 EAS aHste HEF Hupd Ao
Basdd v EHE Flsks Aotk G St HEF Hepa] Aoidle thdo s AAG %%Eii*%! 337 =
T 5 W 71E ol By B¥ wide 3 A7, a3 K= BedT AV AANE 97E FHs e 19%E e 2020 62
7Y AgS P8 AR5 CMAComprehensive Meta-analysis) 2% 131 &-gato] wWEHRAS AAJSIGIT 1%‘—1% AA Az
LEZEIHY AAEF F7)E 06612 LEZET] HEF U] Aoljle] Basds FFA7Ied adAlolfin) e Al o
2t &737]7} 400 0.577, 50t) 0.987, 60tH 0.804, 70t) 0.6492 & dAH oA Aot Lsx2 T B4 wE £4 A 55
o H#Ak 23 27171 0.641 557105 w5k 0.830, 107 o] 0.9419] &3=7]71 Yebdth SAAT o] 60% vt B#2t &9 F37]= 0.815
2 AR} #AYle] By agdoltt 5 A AR &5 0758, Tithes 084, T5e% 0772, 7E &5 1039
2 et B 47E 53 HEF dohl AoRIE] BieEs YN 5 e TARER ARE Tk
Abstract
The purpose of this study is to confirm the effect on the walking ability of stroke gneiss disabled people by considering the exercise pro-
gram and demographic characteristics in order to confirm the walking ability of stroke gneiss disabled people. In o der to achieve the re-
search purpose, a study on walking-related variables for more than 6 months, and statistics needed to calulate the effect size were col-
lected from 1995 to June 2020. Meta-analysis was performed using 2% comprehensive meta-analysis (CMA) for the data. As a result of
meta-analysis, the overall effect size of the exercise program was 0.661, which was effective in improving the walking ability of people
with stroke paralysis. Depending on the age of the target, the effect size was 0.577 in the 40s, 0.987 in the 50s, 0.804 in the 60s, and
0.649 in the 70s, which were effective for all ages. As a result of the analysis according to the characteristics of the exercise program,
the average difference effect size of less than 5 weeks was 0.830 for less than 0.6415 weeks to 10 weeks, and 0.941 for more than 10
weeks. The average difference effect size of the intervention time less than 60 minutes is 0.815 and is effective in walking ability re-
gardless of exercise time. In the case of the exercise method, resistance exercise 0.758, aerobic exercise 0.854, underwater exercise 0772,
and other exercise methods 1.039 were found. Through this study, it can be used as evidence to improve the walking ability of people
with stroke paralysis.

Key words : Disabled, Stroke, Walk, Meta analysis
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The new paradigm for race-pace swimming training with elite swimmers

ZEA e=xIgsta @)
Hyo-Sik Kim* Korea National Sport University
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Abstract

In swimming, approaches such as training intensity and training amount vary depending on the distance and stroke of the event.
Monitoring of anaerobic and anaerobic metabolism during training requires immediate intervention through various variables such as lac-
tate and records, and heart rate and awareness. value it In addition, swimming is an exercise sport that can apply physiological metabolic
processes and the resulting energy system reactions to the training field by mobilizing all muscles in the human body of aerobic and
anaerobic exercise. Therefore, changes in the amount of exercise and exercise intensity that are constantly emerging in field-applied
events are leading to the application of new training methods. Dissatisfaction with the low intensity and race pace in traditional training
has been raised by high-intensity, very short swimming distance repetitions defined as Ultra Short Race Pace Training (USRPT). USRPT
training is a training method in which training intensity and swimming speed are set at a very high intensity and swimming speed similar
to that of competition races, under the assumption that training and competition activities should be the same. Although this method can
be viewed as a derivative of the past High Intensity Training (HIT), there is a difference in the number of repetitions according to the
intensity of the exercise. On the other hand, the dilemma of the traditional training method steadily from the past is that it is not possible
to know which exercise is being clearly performed due to the overlap of heart rate, lactic acid and exercise intensity in the exercise area.
Therefore, it is necessary to understand and apply a hybrid training method that includes both the physiological benefits of traditional
training and USRPT training at high exercise intensity. Through this review, the conversion of a new training method for elite swimmers
will establish a training program and provide the basis for key judgment indicators for performance improvement.

Key words : Ultra Short Race Pace Training (USRPT), High Intensity Training (HIT), Elite Swimmers, Swimming Training
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The effect of treadmill endurance exercise and PDES5 inhibitor on pathologic
features and cognitive function in the mouse model of Alzheimer's disease
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Abstract

The purpose of the study was to evaluate the impact of treadmill endurance exercise(TEE) and/or Sildenafil(SIL) treatment, a PDE5
inhibitor on pathological main hallmarks and cognitive deficits of AlCl-induced Alzheimer’s Disease(AD) mice model. To induce AD in
an animal model, all mice except the CON group were administrated AICl; (40mg/kg) for 60 days. After last treatment, AlCls-induced
AD mice were conducted TEE(10~20m/min, 50 min, 5 days/week) andfor SIL treatment(7mg/kg/day, 5 days/week) for 4 weeks.
Increased the level of amyloid- 4 and cleaved caspase-3 induced by AlCl; was decreased following TEE and/or SIL treatment. In
addition, low-density lipoprotein receptor-related protein-1(LRP-1) protein was reduced and the receptor for advanced glycation end
products (RAGE) was increased induced by AICl3 treatment. However, only LRP-1 protein was elevated following TEE and/or SIL
treatment. Moreover, reduced antioxidant enzymes such as superoxide dismutase-1(SOD-1), superoxide dismutase-2(SOD-2), and
catalase were increased by TEE and/or SIL treatment. Finally, cognitive function and Nest formation score were significantly reduced
following AICl; treatment, but it was improved following TEE and/or SIL treatment. Collectively, our data suggested that TEE and/or
SIL treatment may regulate amyloid-/ expression, cerebrovascular function, and antioxidant enzymes, thereby ameliorating
AlCls-induced cognitive deficits in AD mice.

Key words : amyloid- 4, apoptosis, sildenafil, blood-brain barrier integrity, antioxidant enzyme
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d=stolr] AsHAlzheimer’ s disease, AD)& X|wle] 70% o)
& ARk EA AREGZASdoZ MR AT 7
29F AR A7t Yehe E4S Bo|A|9k of7kA] At
VA ARl 71HE g YA Gk shARE 1wk Agd
TE HEoE e ofdEo|=(p-amyloid: Ag) TES =23}
ER- whlEe] molakelg Qlek AAARY s neurofibrillary
tangle)o] 54L& Yosl= oz HuEtHselkoe and Hardy,
2016; Greenberg et al., 2020). ©]5 Ap ©dLe 7P we
7b A Qe 54 odE Alxy ookdk ded A4
(insulin resistance), 434 2~E#]2endoplasmic reticulum-stress),

nEZc o} 7)%o) Hmitochondrial dysfunction), g%(inflammation)

9 QEnA] 750 Himpaired autophagy)S frEste] Axpzoz
ARNES] AEE fEske ZoE BuHEcMulins et al,
2017; Liu et al., 2017; Ardura-Fabregat et al., 2017, Mossmann et
al, 2014). WA Ao SHHE Ap GAAE AT o
AXZIE Zlo] ADE 943t AF F Sle A ol Al
A= k.

T ADoA A Holjeh ABAHE AR Aol B
Ha Qe 7k IS4l Ap wEe] 2o BEEol St

3 AASERAHDorr et al, 2012; Lai et al, 2015). SU]FAE de
la Torre9} Mussivand, (1993)= A whilde] o] AAMZ A

S ZEb] olxel MA HEwe] 715Nt veht AAHE A
B ASs aEHOR AASA Faf Mol FHHTE THEe
AL AN o]F W APATolAM HEH 7% A
s7F AR D‘r‘”‘@_/] 23 #do| ks 29E Busiylon 2
= ¥ Wse MAAT7IE Aol ADE A8T + Qe & skt
o] a¥AQl whHolgla A|AIska JthZlokovic, 2011; Rius-Pérez
et al, 2015; Sagare et al.,, 2013; Nielsen et al., 2017).

HE#o| 75 5 -8 A8 Blood-brain barrier : BBB)
7)% oA F9o EAISh= pericyte AIE] 7% ZAE BBBY
o] 70| o &oll A8E Ap DS AASH: FE
otk B sl rhSagare et al 2013, Zhu et al., 2018).
B Ao HAef AAomA 7es 283 AT E HEA
Zolimild cognitive impairment: MCD) 22 AD %7] BBB 7% A
37} Ueldt= Zlo|tiMontagne et al., 2015 van de Haar et
al, 2016; van de Haar et al, 2017). oA AAHE Ap T
70~85%+ BBBell &A1= 4=&4¢! LRP-1(Low density lipoprotein
receptor-related proteinl) THAz} Agtslo] Hollx] Ao = of
Sxo] AAHHDeane et al., 2004; Tarasoff-Conway et al., 2015;
Zhao et al, 2015). ¥HA dH £ Ap oo RAGEReceptor
for advanced glycation end products) =& ThiAy} Agsle
Halo 4] ¥ 029 §o)E 2 9lom o= AR Al AEF
25 fr=ste] AZAAME A —% Z#f &K Zokovic, 2008; Deane
et al,. 2012). wehA Ap DES a0 AAS] HsliAe
LRP-1 ©ide] 848 F7HAl7]= WhH RAGE Thilde] 24&
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AZAA BBBY] 715 3 EA7= Aol Fasitta Az
& AFA ] A Al %J‘F& 85S HE
Bok oplel MeAow o) IR FUIet I duAd
SAAR] FIs vHta ¥ A °‘E](Pere1ra et al., 2007; Huang
t al, 2013). 2ol g ADS| BBB 71:& Aurw 1A &
T 71915':‘# WAAR S S7H71L A TES o QollA &
dog FEANA AAskE TFAY @l LRP-1& 71417
Rk delloflA ] ko2 Ap wE f9ish= RAGE ©ldel=
olF-Hl FJES nXA Y=ty RuFATHLn et al, 2015). WA
lin et al. (2018)9] AFollAlE AD AFE o= A7 50l
7198e] e3S S7MAZANE LRP-13 RAGE ©hijd 2 @
sl ARt Basieint webA 5ol o3 BBBY| 7153
0] WE AR whillFe] §9] To 823 Q13 7k 7|HE F¢l
F7HAQ1 A7) Egsittar AyzbE.
A ke % B o= kel A2 PDES  (Phospho
—diesterase Type-5) SAIAQ] Aelu2(Sildenafil, SIL) A= &
AR 7L 9F A 2 AT g8t Al ZoR B
HAcKibrahim et al, 2021; Yazdani et al, 2021; Fang et al.
2021). 3] Puzzo et al. (20143} Orejana et al. (2012)2 =3} #
& e E Huvgs AXNT AR AEAMEY Aol FHE
WA AZAEY] Apdo] dAEo] Ag TES] AES FHAAT
o Basiglch webd 53 A Fole Ap gl
WAAZ} HER 7% ZHAH G mH How |
T QAR of27EA] ole} TAH A FEG Aotk mEA
B dAoMe Al ool o3t AD 58 B3-S tdos Ed
T A4 &5 Auuge Rzt ADS) A wWedty £
A AL A A AZAE, H-83 75 9 ks a4t
O Q1% A7 /W &3 gRlshet] Ut

(@}

N

Sk 2~
g & Je

H

AFEELS 838 F C57BL6 vR-~n=40, female)E thAato 2 7]
ARy $oe e T APFEHRE

21T, F5E50£5% FoRt Ao &%, 1227D0lA A8k

th AD 55 2d AZS A 6097 aluminum Chloride(AICk,
Sigma 40mg/kg)E HAU T8ttt Ad FES A vlw F

© control (CON, n=g), AlCl; Fof et (ALCL, n=§), AICl; o %
Eed 274 S5HY (ALCL-TEE, n=8), AlCl; Fo] 2 A}
I AAFY (ALCL-SIL, n=8) ¥ AlCl, £ % B3 3t
(Combiend, n=8) 2.2 &3} c}.

2, AlHIE F0f ¥ ECY X|7Y 25 Z2ES

Al Fo] 3 Efed A4 53 Ay (Sidenafil citrate)
OFE-S AABIGTE WA A2 Orejana et al (20122 A7



oA A 87K Tmglkg/day)s 71202 3= 53] F 453 B
Fofsitt. w3l EFEY AT &85 AN JE 5EA
F& Ed=d A48 &% 717I@8-Lanes treadmill, Daemyung
scientific Co, Ltd, Korea)g o]83t] &5& 339tk UA 2
&5 A A A-&-&5(10min, 10m/min, 59& G & F &
SEOoE WAHOE AEE oA F 477H10~20m/min, 50min,
5%/5F) AT

3. TE0IZHA

AA7)5S BAS] Slel 5n| 24 Kwater maze test, WMT)
& st % AlRHescape latency)Z Azl(escape distance)E
HA3E 2 IMOMART-LD)S 0|83t 43 5 SMART-CS =
Z3(Panlab, Barcelona, Spain)2.2 EA31¥th A WMI= ¢
PrAEXEo|, Lomx40cmel] Ago] < 12cmsl H3F 4
(target) < 2cm AE 79 off AA|stal E22C~24T)e A& 9
e &lAA FE FZHo] Holx] EE AXEth HAARs
% 59 B¢ BT 2314 Azl A A ARsle] F3E A

| s

F 4

4, Nest Building behavior test

AAZH moke] Nestlet(Nestlets, Cotton Bedding, 5X5cm) A&
€ /N AolAd o] s} v Bt Sk WA oE 7185
o 24 e EZEslP] 8l @ AolNg BEs 3.0g9
Nestlets 4% A 1AZE A AolA el st thad of 8
Ao BE AdsEY TA 4 Az mE FHH e
Deacon 52000014 AN ZAE viEOE 15 H4R Fofs)
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R Hed ¥ 22s AR & gaEo] 15-20uge =
SDS- Polyacrylamide gel(10-15%)ell %171%9% & 5 membrane© &
Zoleiitt. ©]% 5% BSAZF 7k TBS-T §og 0% &9k A
£ojA blocking A7]1a. 13+ &AE 4ColA ovemight AlZATE o
+ 2 TBS-T 8o = 1081t 43] AHsta ¢ 5 23 A& 60
b og2olA HEEAIZLE o] % TBS-T $5 gio= 1087t 43]
gk & ECL solution(Millipore, WBLUF0100)l 183} membrane
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7. XEX2|

B oAqoM FHY BE AFE PSS Statistics 240 5A Z=
IS AR 7 S tigk 71e5 AR Bt BEa)
(Mean=SEME AF=319ith. Jea A7) 2t whe WQlE9] Aol
2 AZs) Yal YYHZEX(One-way ANOVA)S A&k 1
aololl i3k Al AFoZE Least significant difference(LSD)E
o] g3tk ol FAH FFEL «=062 HA3IGT

. o7z}
1, Ef|c2 X7 257} Aok MZ| e ofl20|= oY
Aol MIZAKE| ojxl= Sk

TEESHSIL 43 5 Ag 9 thash AEAEe] s 332
QI3 At [ 7 SAHOR f% Aot ekt AFHZ

r=0.671, p=0.0002

g
“ o 5 10 15 20 25 30
amyloid-B protein

J2! 1, The effect of TEE and/or Sil treatment on amyloid-8 expression and apoptosis, A-D) Representative blot and densitometry quantification
of western bands for amyloid-8, BACE-1, and cleaved caspase-3, E) Correlation between amyloid-3 and leaved caspase-3, Al bars shown
represent the mean + SEM, One-way ANOVA followed by LSD post-hoc test: “p ¢ 0,05, *po ¢ 0.01, ™ ( 0,001 versus CON group; #p

( 005, ##p ¢ 001, versus ALCL group
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307 r=-0.4444, p=0.0261

LRP-1 protein
@
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2! 2, The effect of TEE and/or Sil treatment on blood-brain barrier integrity, A, B). Representative blot and densitometry quantification of
westem bands for LRP-1 and RAGE protein, D) Correlation between amyloid-8 and LRP-1, E) Correlation between amyloid-3 and RAGE, All

bars shown represent the mean + SEM. One-way ANOVA followed by LSD post-hoc test: o ¢ 001, ™o

( 005, ##p ( 001, ##tp ( 0001 versus ALCL group

S NS 1. HA CON Heta} mlwste] AIC; A3
ALCL #<e] sfrjollx] Ap o3l beta-site amyloid precursor
protein (APP)-cleaving enzyme (BACE-1) & ﬁiﬂz—% EAH=E
FosiAl Z7IEIE ™ 1B, ). kA% TEE £& B3 AA&
AICL o8l S71d Ap ©iEe] WS FolshAl A
shH BACE-1 ©d g =32 TEES} SIL H3 & Zaske=
AR UEPHARE $AHcR fFofgk Aol Ueh A it
Ao E  AlEArEF] #EPE glskr] s cleaved
caspase-3 Tl IH-S RIS dldgh vkl o] CON et
3} vlwst] AlCl; Ao 93 Ap wEld $50] F71E ALCL
HeollA FAHCE FoatA 718 202 YRt 1d 1D).
aFA)k TEE, SIL 2 e AX)= deaved caspase—3 il FES
oAl AR AoR yehgth A E 3 deaved
caspase-3 A o] JUEE TAT A3 A4 JUUAE
VR 1E, ~0.671, p=0.002).

2. EH|SY X7 25T AHILE 45D} el ofx]
= g
TEES} SIL A1) 48 715 e DulRP-1, RAGE

T 55 [ ol AR FoshA Aolrt e ALE
AES AR 2. WA ti=s]dels CON et vl
3jo] ALCL F9he] LRP-1 ol 52 BAIH R frofai 7t

=
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@

SOD-2 protein

(% of CON group)

( 0,001 versus CON group; #p

28 70 UERET, RAGE T1d 2 422 CON R} ]
wate] RE FuolA frolsh 2713 0% Vet 1Y 2B,
O). kA% 749 [RP-1 Thild 422 TEE, SIL 2 23 xx]o|
o3 e Zrkehs AoE JeRdth mdk Ap Tl 5

¥} LRP-1(=-0 148 p=O 4087) % RAGE(r=-0.4444, p=0.0261). whH

A o] HUEE BH A% 47 54 4B et
(2% 2, B
3. ERIEY XY 251 AU M50} Szt 24

olls @at

TEES} SIL A% & ﬂ&i}'ﬁi‘ﬂ superoxide dismutase-1(SOD-1),
superoxide dismutase-1(SOD-2) ¥ catalase @& 4 &
Ak A et 1F BAZSE o3t Ao|7k veht AR H5-S
AN 3. WA ALCL o] SOD-1, SOD-2 ¥ catalase
il 1o CON Aok nlwsl] SAZ R fofsiA 1ad
ASE et ad 3B-D). akA9k TEE, SIL 2 E3F AXof <]
3] 7+4% SOD-1, SOD-2 @ catalase thild Walo] EAHoR
st S71e ACE Yeith

T
[e]

catalase protein
(% of CON group)

g

ALCL

3 B8
I
g
=

ALCL-SIL
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Combiend

2! 3, The effect of TEE and/or Sil treatment on the level of antioxidant enzyme, A-D), Representative blot and densitometry quantification
of westem bands for SOD-1, SOD-2, and catalase protein, All bars shown represent the mean = SEM. One-way ANOVA followed by LSD

post-hoc test: o ¢ 0.05, *o
0,05 versus ALCL-SIL group,
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4, BBl AT 2ET
building testo]| O|xl= A&t

TEESH SIL AH AFH =& <l Rl sl FEr=
AAE AASIRTIE 4). HA AlCl —F%O— EoJgk ALCL A
< CON Hekt Hlaste] 3 Ag] g Agke] BAHSE {3t
A F7H 7A49.§ UrE‘r‘*ﬂCLB‘ 4A, B). o]= AlCk; Tl <J3k
QA7)E 2t fr=d Aoz Az s TEE SL 9 &
o M= AlCl FAZ Qg AZe A S7H 95 4R
t}. TEES} SIL 4ol w2 nest building testE v‘i“ﬁ& A7
ol FARCE fre)gtk Afol7h et AS AFS AT
(7% 5). 1A ALCL & CON &t} sty EAZo 2 &
9J3}A nest formation score7} At Aoz VERGTHIH 40
SlAeE TEE, SIL ¥ &3 3z 7+4H nest formation scores
SAACE FofstAl ST A0 T

A M3 QXD ISzt Nest

opdEo|E HEKAmyloid- 8, AB) ©HES] =22 ADS| &
QA HeEskd EAog ¥ &Ko AL SAd FEHE LAY

=914 wd(senile plaque)e] F2 AEolth Apel AA 71A
= A EA RFA dEolAe obdEels A Tl (amyloid
precursor protein: APP)o] q-secretase®} y-secretaseel] J3 2t

o F[F 0y

B-secretase®} y-secretased] 93 zEthE EAEH Ap Thil
A o] Z7FAthBertram & Tanzi, 2005). ©]ZA] MXol| =4
HAp gde ‘i}“ﬂ 2EY X F3s Zifete] Ao R 4l
BAES AMEE frEst IA7SE ZHAaAZITMullins et al,
2017; Liu et al, 2017) U}EW AT Ao =49 Ap &
WAS HAANTIAY 22 S JANTE As 5HO02 g
A77F &= glok
AlCl; o= AA|= ADA Yehk= 2l
3o} Ap DA 2248 Juksl= o2 B Qi Abdulkadir
et al., 2021; Mohamed et al., 2022).
B AFdAE Al oEs T oA Ap widz
BACE—l thi o] CON Ho vlnste fefsiA 7k A
S SRIGHHIE D. webA AlC; F9ol g AD 55 Zde
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Zrec) obA AAEE A Y A/g tla =z ngEZsgo} 7|
‘s(mitochondrial ~ function), — @ZHW-{inflammation), 2 EI}A]
(autophagy)$} 22 HlZ Ui 7IAES] SAS AAlEI 2
HHog AAMEY ApEE ZHdit) o]} FARHA £ Aol
AZ AlCl; AR ALCLFHo] CON Atz Hlwsled deaved
caspase-3 Tl ool [ FEIATHIE 1D). ol&
AlCl; 93t Ap T ZHo] AZAPES zE3 Zloz FjMd

Za3k

T o AB oA} cleaved caspase-3 T ko] i
FUEE 24T AdoM e F AABA0.671, p0.0020% Lt

Atz BT Ag Budo] AHEA of ] opdzols gy HT ¥ AT S ST £ Sl @ TEE, SIL 44 5L
. . - B3] x| = uﬂz 2=z=0 FAA 7
74 Z(non-amyloidogenic pathway)E AX|Al EA|5+ APP whigo] FUAARE AC, SiF Ag @ refeil Azl 2
A B C
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& 4, The effect of TEE and/or Sil treatment on cognitive deficits and nest formation score, A, B) Escape latency and escape latency of
probe test, C) nest formation score, D) Representative nests constructed, Al bars shown represent the mean + SEM, One-way ANOVA

followed by LSD post-hoc test: *o ¢ 0.05, ™p ¢ 0.01, **p

( 0,001 versus CON group; #p ¢ 005, ##p ¢ 0,01, ##Hp ( 0,001 versus

ALCL group; $o ¢ 0.05 versus ALCL-TEE group; &p ¢ 0.05 versus ALCL-SIL group,
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o2 Yeh} TEE && SIL AAJel| o8 Ap ©hid 7as
gk AgPATe}t YAk AFE VERTE AR 4 ge
B Aol Bolah= 401 BACE-] thild ale 9% 5o

SIL Aol ofal] FHash= Agko] UeptARE 723 Afol=
ERA] goktt webM TEE &2 SIL AX|ol 93k Ap e
A Ap wEY] AL AAlshs A opE AAE A
I AS AASH: 7o FFE AR FF ATFE T
g davt doka Az

TEE =2 SIL Ao oJg Ap @i 727} omdt 7|Ho=
Y= =2 BRIsl] S8 -8 3348(Blood-brain barrier : BBB)
of #AE A Iy FES IRUSTE A A AAF
oA Y AL whAe [RP-1 vl o] ofs) AAEE Wb
RAGE +8A| ©id = ZAgtso] T ¥ o7 {FoEo] Ak}
A 2EH2E 23K Tarasoff-Conway et al, 2015 Deane,
2012). £ dAFeXME Ap D] F717F UeRd ALCL Fdo]
CON Mo} nlwsle] [RP-1 52 74% ZoZ Yehta
RAGE 72 7H 2108 YBINTHIE 2). ol& ¥ &Kol 44
H Ap EHES AAsks sl 4 Hlta F5H &4
ok TEE 32 S AXE 74" LRP-1 @l 28 folsH
ST AR YeptAuk RAGE T 3ol 423 2jo)
7F GERA] gk ol Aol Huet ARET dF o
A8k A3E UeRh 3, B AfM= Ap ©dy 9 F
thild 7t AREE 243 A [RP-1 B de fofgk Ao
7} UERIA 928(=-0.148, p=0.4807) ¥ RAGE: 2.4 24313
7F JERSTH=-0.4444, p=0.0261). w=hA ADo|lA TEE &2 SIL A
2l thet BBBO 7153 10 wE Ap Tl 9] §& #F
2 Qg A 71Ae o Be Al Basita AZEh
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#HeEo] eiCaruso et al, 2019; Zhang et al, 2020). £ Ao
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B EE Aol ofgl giksl 49| SAo] ZHAET ARA o
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Ap g =42 51 WHEF 3 IA7Ts Askel wig-
YHEHA #do] Stk B ATelME Ap Tl FFo] Yepd
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The Mediating Effects of Fear of COVID-19 Pandemic in the Relationship
between Sense of Community and Mental Health Recovery for Local Residents
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Abstract

The purpose of this study is to verify the mediating effect of fear of COVID-19 in the relationship between Sence of Community and
Mental Health Recovery for local residents. In 2022, 257 local residents living in Gangdong-gu, Seoul, were surveyed on Sense of
Community, Mental Health Recovery, and Fear of COVID-19. The collected data were analyzed using IBM SPSS Statistics 24, Amos 21, and
Process Macro 4.1 to conduct descriptive statistics, internal consistency between items, correlation analysis, regression analysis, and medi-
ating effect analysis. The specific results are as follows. First, there was a statistically significant correlation between Sense of
Community, Mental Health Recovery, and Fear of COVID-19. Second, there was a statistically significant causal relationship between
Sense of Community and Fear of COVID-19 and Mental Health Recovery, while there was no statistically significant causal relationship
between Fear of COVID-19and Mental Health Recovery. Third, it was found that Sense of Community did not have a statistically sig-
nificant effect on Mental Health Recovery through Fear of COVID-19. The above research results will be used to improve the health of
local residents and establish daily recovery policies in the future. The above research results can be used as basic data to establish poli-
cies for improving the mental health of local residents and for daily recovery in the event of an outbreak of an infectious disease such
as COVID-19 in the future.

Key words : COVID-19, Sense of Community, Mental Health Recovery, Fear of COVID-19 and Local Residents
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Exploring the Determinants of Winner and Defeat of the Women's Water Polo
World Championship using Data Mining Decision Tree Analysis

Ol5EE=Msustam sy - B E=sustm n4) - 226 (E=natsm A7)
Seunghun Lee - Jae-Hyeon Park Korea National Sport University - Eunhye Jo* Korea National University of Education
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o] A7¢ FAL AAAATTATANI Y H7)7]5-S &Este] SHAA S FAskE Aojtk o] A7 2HE 93 A|183] FINA A
Al edsle] M 4877] 71254 FAAERE TRt AYAT 2 FAAEE 7N R Shooting, Defence, GB(E71 o),
Fouls, Ets #& 297} ¥QlS SwQIoR, FL0Q1L A7|sHE A AsA g4 Mann-Whitney U test 2 SJAPARTEA S
T3S o] AT Ays v 2tk A, s Fdel| mE A7MQE AolE £43 A, 67119] Shooting H<, 270<] Defence ¥
]l 3709 GB(Z71% wol) W<l 17H¢] Fouls E‘iﬂ, 27| Ets ®gle] BAACE ot 2lolE YERtE &4, AAARTTATda 39
SIAA 81 o 2= GB Action goals, Action goals(Shooting), Counterattack goals(Shooting), GB_Extra player goalsZ UeRtowH, 47]HQ1
sHE 2R3 E 7 88 M2 7|79 Action goals ®o]&{GB_Action goals)2 BRIF|E o] AFe] A= MAAAFTA7|E ol
et A AZolA HId ATEA 2x2dqAME A71E e AT 783 ARE 289 S Aolw, T AR
g AFe] 712 REA FBETE 7Rl Ech

Abstract

The objectives of this study were to compare water polo game-related statistics by match outcome (winning and losing teams) and to de-
velop a classification tree model explaining the performance of world women’ s water polo. Forty-eight matches that were played in the
18th FINA World Championships were analyzed. The dependent variable was match outcome and the independent variables were the
game-related statistics. To determine the differences between the winning and losing teams, a non-parametric (Mann-Whitney U-test)
test was applied. also in order to determine which variables best predict the final outcome, a decision tree was constructed. This was a
tree based on the supervised learning method called CHAID. four variables differentiated between winning and losing teams: four were
related to the effectiveness of GB_Action goals, Action goals, GB_Extra player goals, and Counterattack goals. If the GB_Action goals are
more than 81.81%, the probability of being classified as a winner is 100%. However, GB_Action goals are less than 46.15%, and the proba-
bility of being classified as a defeat is 100%. The decision tree accuracy was classified as 93.8%.

Key words : Women” s water polo, Decision tree analysis, Data Mining, Winning and losing determinants
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o, AA5TANE o @ AT deksvt FAAE o4
(20193 FINA Al|Al=9 4 im]il olx)e| HolHE 7te R &
Mgk REA AL Qloh A193] A9 opxopEHE] A%
oA AL 4 e ARE AT AsiMe A7 AR ol
T F8 A7PES 7o R SulE AR3lE 8l BAskE

A7} SFEolor T Solek

2z A7)RA HololA SIS ém—t— 23s B
S5 ARy 7,
A (discriminant), 22|2~8] 3]HE4(logistic regression), <18-2173

HE-X(artificial neural network), QJAFARFUR-EA Fo| it} o]
Z AR A 2 o|AbAA FA(decision tree)S E3E3lalo]
HAo AR Zhe Jde aPBOR o Z(prediction)sAt
T {Classification & +3(HTF, AFA, 1999sk= A4 T
oltt. 53] Ayt W2 BYPOE AAFHT] wiel sfAo] &
ol3ly, wEsA Yoz AHfAmormality), -SE4H(equal
varience), “?ﬂ/‘é(hneanty) Y 7ol 87EA ¢al, oY oS
HQIES vEoR FEHQl Agshe AsAEEdE ST
Aths AHE 7KL Qiek o3 A o= Qsf oabAAG
_I__,JH J|He tjokst AT EEGM LujE AR gole
Asle o s SgEA YA 5, 2021 ZeR T,
2006; A3 5, 2018). wEbA o] A= 20199 FINA AlA =}
FATEAYY A7ES B8t sARaRls BAskE
Zo] FHolty. FAHOR AA AT ATANS A 3
ool w2 A7 AfolE Sjlstal HlolE mleld 7l ¢
APAREAS A 83t S AA 8RS BAstaAt Sk

o

Il 4

1. GTchaRiE

o] 7= AAMATTATANE Y sHE AAske allol
FORNA FAlghk= Ao] FAolnh. Ao FAs 245 {8t
o 20199 f&”]-:-f Oﬂfﬂ g9 A 183 FINA AAAR A
T EHﬁH A A717152 A7t AsE AAsigiH. o &

= OMega Timing?) *”*J*}OlE(http://www.omegaﬁmmg.com)
Oﬂf\i g 7125 SRR A8 AAAATTAF
Ajglo) e Frh= 167) Zvteln, A 4877) ATHEA 48
g, 97 88)e] A71ES FsiGth Aot #AA
A ARE o] <& DI 2t



1, oifojanz

=% =27} Z7| & il
1 USA (United States) 6 6 0
2 ESP (Spain) 6 5 1
3 AUS (Australia) 7 5 2
4 HUN (Hungery) 7 4 3
5 RUS (Russia) 6 5 1
6 ITA (italy) 6 4 2
7 NED (Netherlands) 7 4 3
8 GRE (Greece) 7 3 4
9 CAN (Canada) 6 3 3
10 KAZ (Kazakhstan) 6 2 4
11 CHN (China) 6 2 4
12 NZL (New Zealand) 6 1 5
13 JPN (Japar) 5 2 3
14 RSA (South Africa) 5 1 4
15 CUB (Cuba) 5 1 4
16 KOR (Korea) 5 0 5

2, o4Ol

il “63‘11?% %ﬂl? 04“34 FTAARE 7oz FASINTH
Saavedra 5(2016)2] AollA= OMega TimingollA Alg38l= 32
SAARE 7R E7|ed AhlE, 279 R7E 4%
W golulg, 1L, 2H, 885 59 Hels *23?5‘}%11?}. olof] &
Aol APATolM 283 A7HAA F245
Fohe HRlo® HIFRHUS AAsIGT ARIS AAske #
Aolle 104 o} F7AF AEs B vt 1909 AS3H
B7F Awvt 29 ¥ 3 AeTpt Fdlon, JHxsEs F
3 % 20709 HFHAE A 3}%\‘@ TAA 0 Shooting} &
H 1070<), Defencee} #AH 37§HQI, GB(E713 oot #
10719, Foulsel A=l 2709S), Ets(7]Ep 47 wQle=
et o, 72+ Hlel gk FAFR AL GE 2>9F 2tk

rzr
vy

T2 ol
T Bold BoIMH
Total M| 2
A% Action godls SEH|E
C% Centre godls EXH|E
D% Driving goals S&H|E
. X% Extra player goals S&H|IE
Shooting :
6m% 6m Direct goals SXH|E
6mF% 6m free throw SEH|E
PS% Pendlty goals SHEH|E
CA% Counter Attack godls S&H|E
C0% Corner godls S&H|=2

EolEmiold

ST Stedls M& Sl=
Defence RB Rebounds A& 4=
BL Blocked shots Al 3l
Total M| = o]
A% Action godls ElojH|E
C% Centre goals 2loH|E
D% Driving godls ElofH|E
GB X% Extra player goals ElofH|E
) 6% 6m godls Hok|2
6mMF% 6m free throw EHOH|E
PS% Penalty goals 2lofH|=
CA% Counter Attack godls ElofH|E
C0% Corner goals gioH|S
TF Tumover Fouls
Fouls
TPF Total Personal Fouls
SP Sprint (Won/Sprints)
Eis TO Time outs
ES Exclusions with substitution
EA4 Exclusions with subbstitution after 4min

3. RiEA2|d
w 47 AsAEe uEd 2o A, s ddd] o

& A7 7eBAS} AoldEs TSI * H]
T (non-parametric) 5 A7 1Sl Mann-whitney U testE A5
o} Mann-whitney U testE ’“335& olf 2= ATolA e W
Qle] &40 nHleFeolH, YF W0l ByEAY e &

812 Feialy] Weds ‘%?'{ A, AR aRS gAE]
Ho}@l JAEAFEA 7S &%ﬂoﬂﬂr JAAAGRES &
e By EIEofoF & HTAE EJJr— ASHPAE,
012902 opf BAE 4= 9= CHADHHS 28319tk A
ARAPTEAS Sfof FU SHHAS <& 2>°1]/H A& 2970
el % Shooting®] Total(HA 3 GBY Total(EF7)19 A =
Ho))g AL 277) Wels Tyt o, 5L A7) 3
S Fsiut) oju oA Shooting®] Total(HA =)} GB
o] Total(E719 AA = W) 74719 sHE AA3E Wl
°LE'47<J Helo|7le] s WS Fdhe A& AHsA| ok
AT ofol 9 F WS Aejg & ) AHARNE &
*“'3}251%% RIth oA PEAAUT BYE O o] AR50
o} Hou-Zo)(maximum tree depthi= 394, ﬁ**}ﬁl I
Tojty(parent node) 5, AHJwiti(child node)e= 3¢ 715& Zﬂ 8}
Hom, dFEe] HEAMes ] dE EREEE
(dlassification accuracy), %7 FGA|(risk estimate), EF22}
(standard erronE AFESIHTh BE A fro4sd 062 A4
3193 IBM SPSS(ver 25.0)2 ARg-3tsich.
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1. ST ©E 204l RS

T <& D& AAAATATANE] o Sof it ©& 7
7| zpolE FARE Adelnh. Aol ofstw Shooting #Ql
< 6m%(6m goals)E A£Jg+ Total(Total goals: (<198.5, ~=-6.987,
X00D), A%Action goals: (F272.5, z-6.448, pX.001), C%Centre
goals: (F674, ~-3582, KO0D, X%Extra player goals: (F567.5,
z=-4.291, K.00D), PS%Penalty goals: [F884.5, ~z-2.166, p=.030),
CA%Counterattack goals: ¥649.5, z-3.959, X.00D)elA EAIA 2.
2 o3t Aolg YeRlt: s vwstd sel 29 Shooting
wlo] giuf ®oll wWlsl =& o= uyehgth Defence W<l
RBRebounds)E  #12|3+ ST(Steals: (#6535, z~-4.541, X.00D), BL
(Blocked shots: [A859, ~=-2.175, p=.029)014 BAASZ {23k
2po)E Yepdt) HaS vlwshd < "9 Defence A3 W=
7F sl ®ofl Hjg] @ Hoz FRIFETE GBE7|H) He
Total(Total goals: [F1815, ~=-7.112, K001, A%Action goals:
(F179, ~=-7137, K001), X%Extra player goals: (*682.5,
7==3470, X.00D Wl AR o3t Apol& UrE‘r‘ﬁEUi
<o "o GBE719) o] AgEo] s "ol Hsl & Z1oE
el Fouls ®H91S THR(Tumover fouls: [F533.5, z-4.545,
KOODolA BAHCE Fogt ol JERth Ets W9l
SP(Sprints won: (F533.5, z-3.034, pX.00D), TO(Time outs: [F712,

2==3473, K00D ®QlolA BAHCE Fo3t AfolE Yo,
SP(Sprints won)-& 8] Hol ] HRT HANIETF Eton,
TO(Time outs)= 2] Bol sl "ol g HARI=r} 42 2o
2 Jepdth A7el|A] &gk Shooting M1 F Driving goals,
6mFGm Free throw), Corner goals, GB W<l % Driving goals,
6mF6m Free throw), Corner goals, Ets ®<l % Exclusions with
substitution after 4min ¥l W47} Fof pgto] 4H==HA ¥
of Azo| AAstA] 3kTh

2. SNRELITEMS M5t ATRIER0! B

JAAAEA AR 5G] 7 2ol HAx|ehH
TEUAT 7P Aol =2 BdEo| 7HE AAEH 71]127‘4
o7 XgtE <Od D AAARTATANS Y 47715
7IREo 2 wjolgulelyd APARFUTEAS Fagt Aotk 7:‘
o mEd e 2ARse M F83% Wl GB_Action
goals(y* =53591, XOODZ YERTh GB_Action goals(F7]9
Action goals)itel AaEo] 46.15%01AU olstd 7% 77]olA
100% 3sh= o2 Yehgom, 81.81% oY 7A9oll= 100%
SHsh= Zog EFFUTE GB_Action goals(E7]3 Action goals)
‘ﬂoi JF-E0| 46.15% 14 55.55%Y 7% HT 7}54d0]66.7%0]1A]

11 Action goals(Shooting) A38-&°] 23.07% o4 = $8E 7}

ﬁ

—HO] 5% S7¥8hH, 23.07%C1A olstd Z9-olle 92.3% i
= Zlo 2 BFEICE GB Action goals(Z7]3 Action goals)o]

A3-E0] 5h.55%%0A 81.81%°] 1, Counterattack goals(Shooting) 4

EFl
w

ST WE Z7[H2IE Kol

=

o

R

e ol 22 |RIct IR Mann-Whitney

Mean SD Mean SD U z p-value

Total 4715 15,11 23 1219 1985 -6.987 (001

A% 3HR 16.74 1426 1028 2725 -6.448 {001

C% 47 31 2894 26.35 36.33 6740 -3582 (001

Shooting X% 53.80 2385 32.63 235 5675 -4.291 (001
6m% 416 17.36 833 23,81 10800 -1.044 02%

PS% 64.06 4542 4218 47 86 8845 -2.166 0030

CA% 56.43 4067 2131 36.72 6495 -3959 (001

ST 933 793 489 245 5350 -4.541 (001

Defence RB 447 255 391 287 10125 -1.030 0.303
BL 310 171 237 202 8590 -2175 0029

Total 65.35 16,16 344 1525 1815 -7112 (001

A% 7584 1550 4301 1843 1790 -7137 €001

C% 46 42 4424 35.14 2971 9980 -1.171 0241

( 59;'|Bﬂ1) X% 42064 27132 2479 2294 6825 -3470 (001

6m% 15,62 3596 729 2524 10640 -1.252 021

PS% 781 2534 586 1803 11345 -0232 0816

CA% 1562 3287 1253 2198 10465 -0976 0329

Fouls TF 1068 373 1704 9.16 5335 -4545 {001
TPF 927 458 995 324 10995 -0.387 0698

SP 243 1.36 154 138 7465 -3034 0,002

Ets TO 095 077 150 065 7120 -3473 (001
ES 071 084 077 077 10810 -0.564 0572
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FE°] 0.01%) A o|atolH, GB_Extra player goals(F7]3 Extra
player goals)o] EEo] 37.50% oldYd A5 e ksl
72.1%°1™, 37.50%1AY olstd 7-Selle W ksl 100%E

e GB Action goals(E7]1% Action goals) o] A3-Eo°]
55.55%91 4 81.81%0°]1, Counterattack goals(Shooting) 4l&-&o|

0.01%<134 3¢ el 7FsAel 100%%] A= vhepsh
He JPEAUTEY ZAHE noded] HAER 8okt Zlo|th
<8 B AHah= 48 ==(GB Action goals 81.81% olhE= A
A 96771 5 18%71(18.8%)7} sid=m 18771 25+100%)7t <
= 2102 Yehgt) 8 :==(GB Action goals 55.55%-81.81%0]
o, Counterattack goals 0.01% ol’he= #AA %7371 5 1577]

Hufshs Aoz el 98 ==(GB Action goals 55.55%
-81.81%°]9, Counterattack goals 0.01%°]AY |3}, GB_Extra
player goals¥} 37.50%01AY olsh= AA 967371 5 57371(5.2%)
7} 9= 5747 2E100%)7F dEisis Aoz Jehgth 5¥
5 =(GB_Action goals 46.15%-55.55%°]9, Action goals 23.07%°]A
U olshe AA 967471 F 137471(135%)7F = 12771
(12.7%)7} ke 2102 Yelsith ol& Fall AlAA AT
drigloll A =713 ¢] GB_Action goals ol Aa&<] & 24
sk 7P FaRidlolgks s I Sk AlAdATTA
TAN3 o] FoAB el gt JAPARUTEA Y] EF AYE
© SHE 458 FEL 97.9%, g A5 52 89.6%, A

(15.6%7F siB=m 1577] ZH100%)7F selshe Ao yelst A dF A== 8B38% 287 &2 A= wiit 3 6.2%
ok oS Asls 19 ==(GB_Action goals 46.15%01A44 oJsh) 2 YeRdTh
= AA 967471 T 26737127.1%7} NEE™ 267371 2+H100%)7}
T ewwn
ode 0

P
S

50.0

48

Il 500 48

&l 1000 96

GB_Action goals
=000, x*=53.501, df=3

(=46.15 (46.15-55.55) (55.55-81.81) )81.81
node 1 node 2 node 3 node 4
HE % n HE % n HE % n HE % n
5 00 o0 5 33 7 5 742 23 S 1000 18
1000 26 667 14 258 8 M 00 ©
Al 274 28 gl 219 2 A4 323 31 4 188 18
Action goals Counterattack goals
p=.012,x7=10.096, df=1 =006, x*=10.100, df=1
(=23.07 ¥23.07 (=0.01 »0.01
node 5 node 6 node 7 node 8
HE % n HE % n HE % n HE % n
s 77 1 4 750 6 4 500 8 4 1000 15
M 923 12 M 250 2 500 8 00 O
24 135 13 g4 83 8 g4 167 16 Al 156 15
GB_Extra player goals
P=.035,x7=7.273, df=1
(=37.50 )37.50
node 9 node 10
EEC ME % 0
s 00 [ & 727 8
Il 1000 5 M 273 3
A 5.2 5 A 115 11
HEMsIT 938%, QEER(isk estimate): 6,.2%, EXESAE 025
3211, Mok MAESIO] STAE Q10| Tt A RAEHTEAZD
E 4, HPoirSRCNsI0) STHER000) et O RIELIREAZT} 29
Node Gain 0 GB_Action . Counterattack GB_Extra
Nodes 5 % " % Resp(%) qodls Action goals qodls Olayer godls
4 18 188 18 188 100,0 »81.81
23| 6 8 83 6 6.2 750 46,15-5555 »2307
< 8 15 156 15 156 1000 55.65-81 81 »0.01
10 11 15 8 83 727 5555-81,81 (=001 Y3750
1 26 27 1 26 271 100,0 (=46.,15
Tfl 5 13 135 12 127 R3 46,15-5555 (=2307
9 5 52 5 52 1000 55.55-81 81 (=001 (=3750
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V. =0 ¥ HE

o] AFlAE 2019 FINA AAIAA T TArAti3]e] 77]7]
& 83l A els g8t sigith FAReR
2019 FINA AA| AR eanislolA 3 e w77
HQIE zpolE FRlstal loJE] mlold 7Sl A4
< A8ste sAA RS At siGith o] Ao A
& Ao E A7 sulE Aske 8kl thal =
aFH o 2tk

Tt FTEES e SulAAeS gAg HegdT
Z 2 E9 (Escalante, Y. et al, 2011; Escalante, Y. et al, 2012;
Saavedra, M. et al, 2016) se|3Ta} Huie-s AAsk= 8%l
2 A s S™¥&(Total goal)d 7199 HAl & Wol&
(GB_Total goals)s A|ASIAT: §HE 78 AL d=g, 5
T 7] FE5Y FAolHE Ve R sulAAalls B A
FATHIH 5, 221 AAR 5 2008 2AF, 2012 2AE,
012, AAE, olg=, oleF, 2022 AWz, FHAF, 2018, 223
5, 22DoME AA % SH-&(Total goals)at F7]9 9] AA =
W] &(GB_Total goals) & AAF As AT 4 Utk Fukd e
2 A SHER AA PolEs velE Wl 2x = 7]
A e ARk WMo AMS) FHolr] wEel] BHeh HY
A sHE ARske 89S BAsl] eiile HASHES A
A Holg Wels FYshe AL A dria A7zl wd
313tk ol AA| 5z Sde(Total goals)d Z7|He) AA = W
o]&(GB_Total goals)e A|<I3H FefellA Hloly mlold oAAA
U 24s 289 s alls 2AEtsTh

SAPAAR VA Adfe] w2 GB_Action goals(E7]H o))
= AAAAATAd 3N SHE Aske TP Fadt W
olel AoE BAFIY. FAZoE GB Action Goals(E7]9
oPATEC] 81.81%Y 7% 100% %ElshH, A3-E] 46.15%% 7
% 100% Hsk= Zo® ERRTE 747104 Action goalse
Centre goals, Extra player goals, Driving goals, 6m goals, 6mF
goals, Penalty goals, Counterattack goals, Corner goalsE A|Igh
A8l Ak =& orldtt 20199 =AlTF ABENA)
< m =9 AYE =8 6tm =& WAL olgd 77 A7)
A a3 FANsE oW e FAAEY g¥slE £
HAHolEE 5 2020. FAHOE FAA=AAME AT =
(Midde shot)a 21ZllAe] F714<Q1 sz Zdolrt FAAEHL
Aom, FHAE e 27199 JTo] FasiFTh 20209 &9
9 W27747] dloleE 7ike 2 4809 Enrique, & Carlose]
AFellAe SHE AAshs WQICE  Steals, Action goals,
GB_Action goals7} AN =W £ AF-<) AxE Ss| i

HEo] GB_Action goals(E7|1¥ Wol) t2o& sudgagle
Z AAE Wele Shooting W<le] Action goals®  UERTH
GB_Action goals(Z7|3 Wol) Ag&o] 46.15%°14 55.55%% 7-5-

<
=
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& 7FsAdo] 66.7%C1 A% Action goals Ada-&0] 23.07% °13Y
e sed 7FsAol ok dsstn, 2307% olstd wole 3
& Thsidol R3vE Asske AR FRIFSIT. o= GB
_Action goals(F7]19 Ho)Ada-Eo] Yrjzk= Shooting Action goals
o AFEo] Et stk Ale Ynlsh, s 7oA
Action goals 34, HI7} 7] sl Famclolghs s BY
T2 Utk webd A71Y S fsiAE Action goalse] 34
e o] Aes s Whe 2ol F8sita dddnh
20199 =& o] AAE7] A 3¥¥ Escalante et al(2011,
012A7A= GB_goals(A] Wol8), GB.5m goals, GB_Extra
player goals7} $9E AAs= WAL Z HAFHJA|T B Ao
A= GB_ action goals, action goals, GB extra player goal %
Counterattack goals7} F83F 82102 AU o= F=58L
2 /1A A e e R AR Haens Sa
T AUtk

o] AFoA AEd A= A 183 20199 AAAAGTTAE
A3l A7)718S 7o ATE 7] wie] gutks
g 4 gl AS ¥t =g OMega Timingol Al Algsh= 7]
Z2BA FAARE 7o R SulAA8R1E gk Zlo] 54
o] Wil FAAE 0199 75T F e AFHAAN, F
A¥e 5= 1A Xtk wEhA $E5ATA= OMega
Timingoll M Al gsl= 71284 $4AE ol9le] Bep F42<¢1 73
7IREARE F718t AR QRIS BAlskE A7t o] FoA
of & ZloJt}. =3k 2019 72 WA ol% 3H & | ol
& AAAATT S AAE Tvo s SuThe] A3io] Ao
o mE ZAQR B T g(dd, 24 B mE S
4820 B 5o gkt A7t s T s

THH R o] A= HolEntold AR FAe &8
st} AAAA T TAE] Y SaAA wEle SRlstaat &kl
o A, AAAARTTATAYSY] S Fdel mE A7HeE
ZolE E43k A}, Shooting ¥l & Total goals, Action goals,
Centre goals, Extra player goals, Penalty goals, Counterattack
goals, Defence ¥¢1S- Steals, Blocked shots, GB(Z7]9 o) ®i¢l
2 Action goals, Extra player goals , Fouls ®<1-2 Turnover fouls,
Fts ¥l Sprints won, Time outs ¥¢lolA BAZ o2 Ho3t
Aol & ety 4, AA AT e] saaAacle
2+ (B Action goals, Action goals(Shooting), Counterattack
goals(Shooting), GB Extra player goalsZ YERGT 471HQ1 5 %
HE ARA= 7P F83 RS> GB Action goals(E7]9 <]
Action goals)do] AEEZ 1=t GB_Action goals7} 81.81%
ol fold sEfTeE EF7E FEC] 100%, 46.15%C1AHA olsto]
A Hujdo R E72 gEo] 10062 Ueist o] A9 23
= AAAATTE7IE 242 Al H2e A7EAM 222
RN E A7 e AT 78 HRE AE 5 ds A
ot}
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A4, AR N, 145, 252021, 2021 World
Para Ice Hockey Championships®] <3 281 £4: d|o]
Eujolid 7Rk SARA T B4 0] A 8. J=5EFAS
8}3]#), 29(3), 105-118.

Z2AZH1D. W= A7IHE B7FE 17 715 B4 Al2E A
WA $S8%71815]A], 13(3), 103-110.

A, o184, ol (022, TAA7715 L83 dAl s T L
Ql Ak 2019 ZANIE. F=ASHA3LSA] , 31 (Q2), 731-742.

A8 Q012). A EsT A7)71E BAs 53 suAE el
FAHY Bl AR, 213), 1347-1360.

Z2AE. Q012). F=I=E 71715 B4E 58 sEF ] 4.
ASI3AT, 2302), 244-253.

2R3, 7z, v, 287 (2008). AT A7)7]12 B
g A el IFAESABIIEEA, 100D, 1-12.

28R, WA, Z2000). BlU2 7719 S4B AR el o3t
AR A7, I=ASSHRIIEE A, 8(2), 43-57.

Un, uhE, 288(2020). WlETE w7719 A7) R8-S
283 oA el G4 vlojEjniold 71wk AR
A A8 A=ARSAHYIIIA, 220), 49-62.

gk, 2021.9.17. “2022'd A AA| A} - Z7FHE A
i3] B FA7 https:/www.korswim.co.kr/board/notice /detail
12816 (2022.7.7. &<

2%, A1), 4 A7 E B4 5T o) 2 B
- EolElnold F]uk SAAFUTEA ) 28 JFAREN
8t3], 203), 1405~1417.

ol Y, FEH00). T7552 A7+ Wl wE 77
54 wghi. =A183497183)A, 220), 39-47.
228, 8T, 2187020, AAAEE I TAE]Y| ekl 5

AR el B4 B vl A=ARSARFESIR), 2303), 37-50.
=, AF4(1999). slojelnteld SAPAHUT o &8 TARA
A+, 4D, 61-83.

HAS, SAH17). HE ETARE 83 FA 5= g
tolertolid 7|8k AP R-EA O] A8, A=A SSAHH
718814, 194), 15-26.

A8 S8F, 223, dAAQ018). FHFZ A B A A AT
HlERIE ATk dage) 271505, IA4S%
813]%], 20(D), 1-14.
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