
1. Introduction

Leadership is one of the important engines in 

business operation. The concept of leadership 

has existed from the past as an essential component

of operating a country and a company. Today’s 

fast-paced business environment underscores the 

roles of leaders and those of leadership[1]. 

Leadership has been well-documented in 

business administration, politics, sociology and 

many other disciplines. Research on leadership 
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has adopted multi-disciplinary approaches 

involving the trait theory, behavioral theory and 

situation theory. In sports, researchers have paid 

attention to proposing and analyzing the 

socio-psychological profiles of coaches as leader 

groups rather than analyzing the components of 

leadership contributing to the performance, 

result and satisfaction of athletes[2].

In sports, particularly, results may vary with 

the interactions between leaders and athletes. 

Certainly, the interactions between leaders and 

organizational members are part of an important 

issue across the board. Yet, leaders’ leadership, 

that is, their leadership style and traits exert 

more substantial effects and impacts on athletes. 

In other words, leadership plays pivotal roles in 

athletes’ results. In sports situations, referring to 

a behavioral process impacting on individuals or 

teams with intent to achieve the collective goals, 

leadership is a very important element of an 

effective sports team operation[3,4].

Korea used to be on the periphery of sports 

but has been growing and developing consistently

and achieved substantial results. It is one of the 

few countries that have hosted international 

events such as the Olympic Games, the World 

Cup, Asian Games and world championships, and 

joined the ranks of the greatest sports countries 

by moving up to the semifinals in 2002 World 

Cup, winning second place in 2009 WBC, and 

ranking 10th and 4th places in 1984 and 1988 

Olympic Games, respectively. 

Undeniably, the phenomenal achievements 

were underpinned by not only athletes’ exertion 

but also leaders’ commitment. Therefore, leadership

is important in sports. Yet, the leadership in 

sports has not been well-documented. Mostly, 

previous research subclassifies leadership into 

transformational leadership, transactional 

leadership, servant leadership and empowerment 

leadership and sets up models and hypotheses 

through surveys followed by discussions.

Nonetheless, there is a paucity of research 

analyzing the informal data mentioned in media, 

news articles and SNS to investigate the types of 

leadership in sports leaders. Hence, this paper 

investigates different types of leadership found in 

foreign coaches in charge of the Korean national 

soccer team. To that end, news articles published 

during the tenure of those coaches were crawled 

for analysis.

This paper is organized as follows. Chapter 2 

describes the theoretical background of 

leadership, big data and text mining. Chapter 3 

deals with the method and procedure of 

analyzing the informal data. Chapter 4 discusses 

the analysis results and visualization. Chapter 5 

draws a conclusion.

2. Theoretical Background

2.1 Bigdata Analysis

The processing and analysis of big data enables

the situational awareness, problem solving and 

future prediction, whilst at the same time data 

has emerged as the benchmark of financial assets 

and competitiveness. The applicability of big 

data is at the center of the major paradigms of 

a smart age such as intelligence and 

personalization, and determines competitiveness 

as well as success and failure[5]. 

Big data goes through a cycle of data extraction, 

data storage, data analysis, visualization of 

analysis results, prediction of future behaviors 

and application of results, in pursuit of continuous

improvements. In a smart age, the entire process 

of data storage-search-control-sharing-analysis-inference 

is upgraded and its development is differentiated 

from the information age.

The value of big data cannot be discussed 

without mentioning the word, analytics. Analytics 

refers to making better decisions by analyzing 

diverse data arising in real time. Analytics is a 

decision-making framework designed to solve 

the issues facing businesses with statistical and 
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mathematical analyses of internal and external 

data[6]. 

That is, analytics is a strong solution, or an 

analysis framework for solving strategic, tactical 

and operational business decision-making 

problems with data analysis capacity including 

statistics, mathematics, data programming and 

specialized knowledge.

Big data analytics largely involves formal and 

informal data. The informal data accounts for 

more than 80%. The informal big data analytics is 

important now and will become more important 

in the future.

2.2 Text mining

Mention the statistical details, the number of 

samples used, statistical tools/software used/ 

SD/level of significance, repeatability etc. 

Informal data literally means the data that is not 

formalized, or specifically the data that does not 

have any predefined data models. For example, 

documents, videos and voices that are not 

formalized but have different structures and 

forms with large volumes of data are informal 

data. As over 80% of data in big data 

environment is informal data, data mining in big 

data is focused on informal data mining.

Informal data mining includes text mining, 

opinion mining, web mining and SNA. Such 

techniques as data mining and information 

search, natural language processing, extraction 

of features including terms and information, 

document classification, clustering and text link 

analysis are used as part of the text mining. For 

the purpose of this paper, text mining is used. In 

general, text mining involves preparation, 

pre-processing and knowledge extraction[7,8].

2.3 Types of leadership

Transformational leadership goes one step 

further from the traditional exchange 

relationship between leaders and members, 

where leaders motivate their members with 

enthusiasm and vision while having them 

perceive the value of organizational goals and 

achieve more than expected beyond personal 

interests[9,10].

Transactional leadership is a collective term 

for traditional leadership theories based on the 

transactions between leaders and members, 

where the former motivate the latter with 

rewards depending on situations[11].

Servant leadership is a type of futuristic 

alternative leadership based on the ethics valuing 

human dignity and worthiness[12].

Authentic leadership refers to the leadership 

where leaders advocate the relational transparency 

with their members based on articulated 

self-awareness and internalized morality, 

communicate openly with them, make balanced 

decisions and act coherently in accordance with 

their values and beliefs[13].

Formed by one’s voluntary cognitive judgement 

involving the senses of choice, competence and 

meaningfulness and progress about sports 

activities, empowerment facilitates the active 

attitude toward given goals[14].

2.4 Literature Review

Park et al.(2016) analyzed the leadership of the 

coaches in charge of the National Soccer Team 

by crawling news articles to find out the 

differences in leadership between successful and 

failed leaders. Their analysis shed light on 

significant differences between the two[1].

Focused on the case of Guus Hiddink to determine

how transformational leadership applied to 

sports, and asserted leaders’ leadership including 

their instructions and efforts was the most 

important factor underlying athletes’ excellent 

achievements[15].

Leaders’ leadership in the context of sports is 

a highly important component for achieving 

collective goals and effectively running sports 

teams as a behavioral process impacting on 
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individual athletes or their teams[16]. 

Widneyer & Williams(1991) stated that when 

sports team leaders demonstrate leadership in a 

way that team members unite, feel satisfied with 

the team and colleagues and willingly build trust 

and ethos among team members to sacrifice and 

serve for the team’s goals, not only individual 

athletes’ abilities but also team achievements 

would be maximized[17].

3. Research Methods

3.1 Procedure

The purpose of this paper is to identify the 

types of leadership in sports leaders. To that end, 

the analysis was performed in accordance with 

the following procedure Fig. 1. 

Fig. 1. Procedure

First, the study question was defined. Second, 

relevant data was gathered. Third, the gathered 

data was preprocessed. Fourth, text mining was 

used to derive meaningful information[1].

3.2 Defining the study question

This paper focuses on the types of leadership 

in foreign coaches in charge of Korea’s National 

Soccer Team. The leadership displayed by the 

subjects for the duration of their tenure was 

analyzed. The subjects were former or incumbent 

national soccer team coaches.

3.3 Necessary information and data

The data necessary for this study was media 

and news articles. First, Jsoup was used to gather 

news articles on Naver. Table 1 shows the data 

volumes by the tenure of each coach. Unlike 

previous studies, this study sought the types of 

leadership in sports leaders from the perspective 

of media as in Park et al.(2016)[1].

3.4 Analysis techniques

To collect the data, JDK, Eclipse and Jsoup 

were used. R, Rstudio and text mining were used 

for analysis as you can see in Fig 2.

Fig. 2. Analysis Tools

4. Results

4.1 Data collection and pre-processing

Data was collected as shown in the Figure 

below. Jsoup was used via Eclipse to crawl news 

articles on Naver. R and Rstudio were used for 

preprocessing the data. Also, R package KoNLP 

was used for preprocessing Fig. 3.

Fig. 3. Pre-processing (KoNLP)
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4.2 Analysis results

4.2.1 Paulo Jorge Gomes Bento

The analysis returned the following results. First,

organization, serious consideration, analysis, 

experience, culture, development, improvement, 

sharing, decisiveness, positivity and atmosphere 

emerged as the most important word as you can 

see in Fig 4.

Fig. 4. Paulo Jorge Gomes Bento

Successful leaders demonstrated leadership in 

favor of sharing, positivity, analysis and culture. 

Importantly, they boosted athletes’ confidence, 

communicated based on scientific analysis and 

shared visions. 

To be a successful sports leader, one need to 

be able to care about athletes and present a 

vision to athletes with a genuine heart. This is 

consistent with the aspects emphasized in the 

abovementioned types of leadership, particularly 

the servant, authentic, transformational and 

transactional leadership.

4.2.2 Uli Stielike

Remarks, beliefs, criticism, appointment, 

organization, competition, problems, improvement,

incompetence, condemnation, wild, insufficiency, 

demote, belittlement and disbelief were the most 

important words as you can see in Fig 5.

Failed leaders were relevant to such important 

words as criticism, remarks, incompetence, 

condemnation and insufficiency. That is, they 

always showed a negative attitude in treating 

athletes, did not present a vision and failed to 

communicate. 

Fig. 5. Uli Stielike

As the failed leaders’ leadership assumed 

incompetence, belittlement, distrust, criticism 

and problems, they should actively communicate 

with athletes before those issues surface. In 

particular, foreign coaches may suffer from 

misunderstandings resulting from cultural 

difference, different ways of thinking and 

miscommunications.

4.3 Association analysis

Support: Indicates the frequency of a 

transaction involving an item and another at the 

same time.

Confidence: Indicates the intensity of 

association rules, which can be denoted as the 

following conditional probability.

Lift: Indicates the percentages of X purchased 

with and without Y, respectively.
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In the association analysis, the extent of 

association is determined by the support, 

confidence and life. Here, the association 

analysis returned the following results as shown 

below as you can see in Table 1 and Table 2.

5. Conclusion

The purpose of this study was to identify and 

characterize different types of leadership in 

sports leaders. Unlike previous theoretical studies 

focused on transformational and transactional 

leadership, this study utilized media and news 

articles to extract some important types of 

leadership from the texts associated with sports 

leaders.

The analysis highlighted the following results. 

First, successful sports leaders showed specific 

types of leadership. Second, failed sports leaders 

Table 1. Association Rules (Paulo Jorge Gomes Bento)

> inspect(ares)

lhs rhs 

[1] {} => {need} 

[2] {} => {player} 

[3] {} => {leadership} 

[4] {} => {supervise} 

[5] {experience} => {supervise} 

[6] {program} => {training} 

[7] {preparation} => {supervise} 

[8] {negotiation} => {chairman} 

[9] {chairman} => {negotiation} 

[10] {negotiation} => {supervise} 

[11] {positive} => {assessment} 

[12] {assessment} => {positive} 

[13] {positive} => {national team} 

[14] {positive} => {supervise} 

[15] {conviction} => {supervise} 

[16] {strength} => {national team} 

[17] {tactics} => {assessment} 

[18] {assessment} => {tactics} 

[19] {tactics} => {supervise} 

support confidence lift count

[1] 0.2051010 0.2051010 1.0000000 193 

[2] 0.2359192 0.2359192 1.0000000 222 

[3] 0.2125399 0.2125399 1.0000000 200 

[4] 0.7056323 0.7056323 1.0000000 664 

[5] 0.1020191 0.9896907 1.4025587 96 

[6] 0.1115834 1.0000000 7.9075630 105 

[7] 0.1126461 1.0000000 1.4171687 106 

[8] 0.1062699 0.8000000 2.8089552 100 

[9] 0.1062699 0.3731343 2.8089552 100 

[10] 0.1211477 0.9120000 1.2924578 114 

[11] 0.1009564 0.9134615 2.3614486 95 

[12] 0.1009564 0.2609890 2.3614486 95 

[13] 0.1052072 0.9519231 1.7094649 99 

[14] 0.1009564 0.9134615 1.2945291 95 

[15] 0.1190223 1.0000000 1.4171687 112 

[16] 0.1041445 0.7259259 1.3036189 98 

[17] 0.1052072 0.7226277 1.8681118 99 

[18] 0.1052072 0.2719780 1.8681118 99 

[19] 0.1168969 0.8029197 1.1378727 110 

Table 2. Association Rules (Uli Stielike)

> inspect(ares)

lhs rhs 

[1] {} => {selection} 

[2] {} => {tactics} 

[3] {} => {philosophy} 

[4] {} => {leadership} 

[5] {} => {player} 

[6] {} => {ability} 

[7] {} => {conviction} 

[8] {demand} => {nation team} 

[9] {effectiveness} => {improve} 

[10] {improve} => {effectiveness} 

[11] {effectiveness} => {change} 

[12] {change} => {effectiveness} 

[13] {effectiveness} => { tactics} 

[14] {tactics} => {effectiveness} 

[15] {words and actions} => {leadership} 

[16] {leadership} => {words and actions} 

[17] {words and actions} => {supervise} 

[18] {improvement} => {change} 

[19] {change} => {improvement} 

[20] {improvement} => {tactics} 

[21] {tactics} => {improvement} 

[22] {communication} => {nation team} 

[23] {nation team} => {communication} 

[24] {communication} => { supervisor} 

support confidence lift count

[1] 0.2108295 0.2108295 1.0000000 183 

[2] 0.2004608 0.2004608 1.0000000 174 

[3] 0.2177419 0.2177419 1.0000000 189 

[4] 0.2430876 0.2430876 1.0000000 211 

[5] 0.2615207 0.2615207 1.0000000 227 

[6] 0.2511521 0.2511521 1.0000000 218 

[7] 0.2891705 0.2891705 1.0000000 251 

[8] 0.1013825 1.0000000 1.7642276 88 

[9] 0.1025346 1.0000000 8.1886792 89 

[10] 0.1025346 0.8396226 8.1886792 89 

[11] 0.1025346 1.0000000 6.8346457 89 

[12] 0.1025346 0.7007874 6.8346457 89 

[13] 0.1025346 1.0000000 4.9885057 89 

[14] 0.1025346 0.5114943 4.9885057 89 

[15] 0.1002304 1.0000000 4.1137441 87 

[16] 0.1002304 0.4123223 4.1137441 87 

[17] 0.1002304 1.0000000 1.0445247 87 

[18] 0.1140553 1.0000000 1.0445247 99 

[19] 0.1221198 1.0000000 6.8346457 106 

[20] 0.1221198 0.8346457 6.8346457 106 

[21] 0.1059908 0.8679245 4.3296465 92 

[22] 0.1059908 0.5287356 4.3296465 92 

[22] 0.1140553 0.9252336 1.6323228 99 

[23] 0.1140553 0.2012195 1.6323228 99 

[24] 0.1163594 0.9439252 0.9859532 101 
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showed specific types of leadership. The findings 

have the following implications.

First, most previous studies on the typology 

and characteristics of leadership relied on 

questionnaire surveys and interviews. In contrast, 

this study should be noted for its differentiated 

scholarly approach of utilizing the informal data 

mining, or text mining, which is used to find out 

the meanings hidden in texts, to determine the 

types of leadership.

Second, the types and characteristics of 

leadership established based on the analysis 

results have practical implications in that they 

suggest the types of leadership that are required 

of sports leaders in managing and leading 

athletes whilst generating tangible results and 

performance.

Despite the foregoing implications, this study 

had limitations on the grounds that it did not 

fully identify the causality between the meanings 

extracted from texts and the actual leadership 

and that the analysis just focused on soccer. 

Hence, further studies need to classify the types 

of leadership that is applicable to all fields of 

sports as well as soccer, and include the Delphi 

and AHP techniques to verify any results derived.
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