
2020 ICM Weekend 1 

Problem D: Teaming Strategies 

   

As societies become more interconnected, the set of challenges they face have become 

increasingly complex. We rely on interdisciplinary teams of people with diverse expertise and 

varied perspectives to address many of the most challenging problems. Our conceptual 

understanding of team success has advanced significantly over the past 50+ years allowing for 

better scientific, creative, or physical teams to address these complex issues. Researchers have 

reported on best strategies for assembling teams, optimal interactions among teammates, and 

ideal leadership styles. Strong teams across all sectors and domains are able to perform complex 

tasks unattainable through either individual efforts or a sequence of additive contributions of 

teammates.  

 

One of the most informative settings to explore team processes is in competitive team sports. 

Team sports must conform to strict rules that may include, but are not limited to, the number of 

players, their roles, allowable contact between players, their location and movement, points 

earned, and consequences of violations. Team success is much more than the sum of the abilities 

of individual players. Rather, it is based on many other factors that involve how well the 

teammates play together. Such factors may include whether the team has a diversity of skills 

(one person may be fast, while another is precise), how well the team balances between 

individual versus collective performance (star players may help leverage the skills of all their 

teammates), and the team’s ability to effectively coordinate over time (as one player steals the 

ball from an opponent, another player is poised for offense).  

 

In light of your modeling skills, the coach of the Huskies, your home soccer (known in Europe 

and other places as football) team, has asked your company, Intrepid Champion Modeling 

(ICM), to help understand the team’s dynamics. In particular, the coach has asked you to explore 

how the complex interactions among the players on the field impacts their success. The goal is 

not only to examine the interactions that lead directly to a score, but to explore team dynamics 

throughout the game and over the entire season, to help identify specific strategies that can 

improve teamwork next season. The coach has asked ICM to quantify and formalize the 

structural and dynamical features that have been successful (and unsuccessful) for the team. The 

Huskies have provided data[1] detailing information from last season, including all 38 games they 

played against their 19 opponents (they played each opposing team twice). Overall, the data 

covers 23,429 passes between 366 players (30 Huskies players, and 336 players from opposing 

teams), and 59,271 game events.   

 

To respond to the Huskie coach’s requests, your team from ICM should use the provided data to 

address the following: 

  

 Create a network for the ball passing between players, where each player is a node and 

each pass constitutes a link between players. Use your passing network to identify 

network patterns, such as dyadic and triadic configurations and team formations. Also 

consider other structural indicators and network properties across the games. You should 

                                                
[1] This data set was processed from a much larger dataset covering nearly 2000 matches from five European 

national soccer competitions, as well as the 2018 World Cup [1]. 



explore multiple scales such as, but not limited to, micro (pairwise) to macro (all players) 

when looking at interactions, and time such as short (minute-to-minute) to long (entire 

game or entire season).  

 

 Identify performance indicators that reflect successful teamwork (in addition to points or 

wins) such as diversity in the types of plays, coordination among players or distribution 

of contributions. You also may consider other team level processes, such as adaptability, 

flexibility, tempo, or flow. It may be important to clarify whether strategies are 

universally effective or dependent on opponents’ counter-strategies. Use the performance 

indicators and team level processes that you have identified to create a model that 

captures structural, configurational, and dynamical aspects of teamwork. 

 

 Use the insights gained from your teamwork model to inform the coach about what kinds 

of structural strategies have been effective for the Huskies. Advise the coach on what 

changes the network analysis indicates that they should make next season to improve 

team success.  

 

 Your analysis of the Huskies has allowed you to consider group dynamics in a controlled 

setting of a team sport. Understanding the complex set of factors that make some groups 

perform better than others is critical for how societies develop and innovate. As our 

societies increasingly solve problems involving teams, can you generalize your findings 

to say something about how to design more effective teams? What other aspects of 

teamwork would need to be captured to develop generalized models of team 

performance?  

 

Your submission should consist of: 

 One-page Summary Sheet 

 Table of Contents 

 Your solution of no more than 20 pages, for a maximum of 22 pages with your summary 

and table of contents. 

 

Note: Reference List and any appendices do not count toward the page limit and should appear 

after your completed solution. You should not make use of unauthorized images and materials 

whose use is restricted by copyright laws. Ensure you cite the sources for your ideas and the 

materials used in your report. 

 

Attachment 

 2020_Problem_D_DATA.zip 

fullevents.csv 

matches.csv 

passingevents.csv 

README.txt 

 

 

 

 



Glossary 

 

Dyadic Configurations: relationships involving pairs of players. 

 

Triadic Configurations: relationships involving groups of three players. 
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Optional Resources 

 

Research in football (soccer) networks has led to many articles that discuss related topics. A few 

articles are listed below. You are not required to use any of these sample articles in your 

solution, nor is it a comprehensive list.  We encourage teams to utilize any journal article that 

supports their approach to the problem. 
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