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Tournament theory

We work our socks off in underpaying jobs in 
the hope that one day we’ll win the rat race 
and become overpaid fat cats ourselves. 
Economists call this “tournament theory.”

Tim Harford
“Why Your Boss Is Overpaid”

Forbes
2006
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Tournament theory

Lazear and Rosen, 1981
• Reward structure is based on relative rank rather than 

absolute levels of output 
• Large salary dispersion can lead to greater effort and higher 

productivity
• “Optimum labour contracts in case of costly monitoring of 

workers efforts” (p.1)
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Tournament  theory tests (I)

• How NASCAR drivers balance risk taking and crowding as they 
square off to determine a winner (Bothner, Kang, & Stuart, 2007)

• How judges sit on increasingly prestigious courts with the 
ultimate prize being the U.S. Supreme Court (Choi & Gulati, 2004)

• How contract growers vie to supply broiler chickens to Perdue 
and Tyson (Knoeber & Thurman, 1994)

• Explains compensation structures (Messersmith, Guthrie, Ji, & Lee, 
2011)
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Tournament theory tests (II)

• Golf (Ehrenberg and Bognanno, 1990) – size and the structure of 
prizes influenced player performance in golf tournaments

• Auto racing (Becker & Huselid, 1992; von Allmen, 2001; Depken & 
Wilson, 2004)

• Marathons (Frick and Prinz, 2007)
• Men’s and women’s tennis  (Gilsdorf & Sukhatme, 2008a, 2008b) 

There is support for the predictions of tournament theory but 
that the context of the competition introduces nuances

– For example, Frick and Prinz (2007) find that spreading out the prizes to more 
competitors in a marathon may lead to a bigger and more competitive field.
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Team production

• Proper incentives issue becomes more complicated
(Che & Yoo, 2001; Holmstrom, 1982)

• Alchian and Demsetz (1972) – incentives such that team 
members do not shirk their responsibilities or sabotage the 
efforts of the team

• Winter (2004) and Gould and Winter (2009) – individual team 
members may increase or decrease their effort in response to 
increased effort by teammates
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Our study

• Existing literature focuses on individual sports
• We use data on elimination tournaments both for team and 

individual tournaments in minor and major events

1. Tournament theory holds both in team and individual 
competitions 

2. There is a difference in prize structure between team and 
individual competitions

3. There is a difference between major and minor tournaments 
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Why it is important?

• Why tournament theory tests are important?
• Why tournament theory in eSports?
• Why it is important to analyze team vs. 

individual tournaments?
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eSports

• Competitive video gaming
• Dota2, Counter-Strike, StarCraft, WarCraft…
• Stanford University, 1972 – “Intergalactic Spacewar

Olympics” (Hiltscher & Scholz, 2015)
• Approximately 115 million enthusiasts watched 

eSports in 2015 and another 115 million were 
occasional viewers

• The global eSports market is worth $748M and will 
reach $1.9B by 2018
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eSports
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* http://blog.wardesports.com/esports-vs-sports-finals-viewership/
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eSports tournaments

• Sequential elimination tournament
• The number of participants varies a lot, but the mode is 32
• Some teams/players are invited directly by the tournament 

organizers and the rest go through a qualification stage
• A winner of a match is determined by a best of three 

playoff system
• LAN (offline) vs. online tournaments
• Tournaments are usually organized by game producers to 

promote their games
– The incentive is to maximize the entertainment value 
– The organizers are interested in maximizing the effort
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Tournament theory test

We test implications for the prize structure (Rosen, 
1986 p. 705-706):

– the difference in prize (inter-rank spread) for the final 
stage contestants, relative to the lower stage 
contestants, should be large 

– the function describing the relationship between prize 
and rank is convex if the participants are risk-averse
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Data

• eSports Earnings project
• An information on each  tournament prize 

distribution across ranks in dollars 
• For the period from 1999 to 2014
• Nominal prizes are inflation adjusted using the 

official US inflation rates
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Prizes
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Herfindahl-Hirschman index 

• 𝐻𝐻𝐼𝑖 = σ𝑖=1
𝑛 𝑝𝑟𝑖𝑧𝑒𝑖

σ𝑖=1
8 𝑝𝑟𝑖𝑧𝑒𝑖

⋅ 100
2

• 𝑝𝑟𝑖𝑧𝑒𝑖 is the prize of the gamer of rank i
• n is the number of competitors that win a 

prize.
• The higher is the HHI, the bigger is the spread
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Size and spread of prize
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Size and spread of prize
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Game type Mean
HHI

Mean
prize

Individual game 6,622 5,804
Team game 5,898 19,590
Offline tournaments 3,959 27,722
Online tournaments 7,854 2,076



Prize pool and HHI
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Tournament theory test: 
methodology
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• Lambert et al. (1993) and Conyon et al. (2001)
• log 𝑝𝑟𝑖𝑧𝑒𝑖𝑗 = 𝛼 + σ𝑗=1

7 𝛽𝑗𝑟𝑎𝑛𝑘𝑖𝑗 +
γ ⋅ 𝑡𝑜𝑡𝑎𝑙𝑝𝑟𝑖𝑧𝑒𝑠𝑝𝑎𝑖𝑑𝑖 +σ𝛽𝑔𝑔𝑎𝑚𝑒𝑖𝑔 + σ𝛽𝑘𝑐𝑜𝑢𝑛𝑡𝑟𝑦𝑖𝑘 +
σ𝛽𝑡𝑦𝑒𝑎𝑟𝑖𝑡 + 𝜀𝑖𝑗

𝛽7 ≥ 0
(𝛽6−𝛽7) ≥ 𝛽7

(𝛽5−𝛽6) ≥ (𝛽6−𝛽7)
(𝛽4−𝛽5) ≥ (𝛽5−𝛽6)
(𝛽3−𝛽4) ≥ (𝛽4−𝛽5)
(𝛽2−𝛽3) ≥ (𝛽3−𝛽4)
(𝛽1−𝛽2) ≥ (𝛽2−𝛽3)



Team vs. individual test: 
methodology
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log 𝑝𝑟𝑖𝑧𝑒𝑖𝑗 = 𝛼 +෍
𝑗=1

7

𝛽𝑗𝑟𝑎𝑛𝑘𝑖𝑗 + γ ⋅ 𝑡𝑜𝑡𝑎𝑙𝑝𝑟𝑖𝑧𝑒𝑠𝑝𝑎𝑖𝑑𝑖 +

෍
𝑗=1

8

𝛽𝑗𝑟𝑎𝑛𝑘𝑖𝑗 ⋅ 𝑡𝑒𝑎𝑚 +෍
𝑗=1

7

𝛽𝑗𝑟𝑎𝑛𝑘𝑖𝑗 ⋅ 𝑜𝑛𝑙𝑖𝑛𝑒 +

෍
𝑗=1

7

𝛽𝑗𝑟𝑎𝑛𝑘𝑖𝑗 ⋅ 𝑜𝑛𝑙𝑖𝑛𝑒 ⋅ 𝑡𝑒𝑎𝑚 +

γt ⋅ 𝑡𝑜𝑡𝑎𝑙𝑝𝑟𝑖𝑧𝑒𝑠𝑝𝑎𝑖𝑑𝑖⋅ 𝑡𝑒𝑎𝑚 + γo ⋅ 𝑡𝑜𝑡𝑎𝑙𝑝𝑟𝑖𝑧𝑒𝑠𝑝𝑎𝑖𝑑𝑖⋅ 𝑜𝑛𝑙𝑖𝑛𝑒 +γto ⋅ 𝑡𝑜𝑡𝑎𝑙𝑝𝑟𝑖𝑧𝑒𝑠𝑝𝑎𝑖𝑑𝑖
⋅ 𝑜𝑛𝑙𝑖𝑛𝑒 ⋅ 𝑡𝑒𝑎𝑚 +

෍𝛽𝑔𝑔𝑎𝑚𝑒𝑖𝑔 +෍𝛽𝑘𝑐𝑜𝑢𝑛𝑡𝑟𝑦𝑖𝑘 +෍𝛽𝑡𝑦𝑒𝑎𝑟𝑖𝑡 + 𝜀𝑖𝑗



Empirical results
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All sample
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Empirical results
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Results: Team vs. individual
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Conclusions
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• Prize structure in eSports follows tournament 
theory

• Online versus offline matters, team versus 
individual matters and “all interactions” 
matter 
– there is a difference between motivation of group 

and individual
– this difference is conditional on the level of 

competition



Limitations

23.01.2017 27

• Results obtained in the framework of this 
project may not be transferable to other 
sports because of the unique features of 
eSports

• We assume the competition organizers design 
tournaments to maximize player effort
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Thank you for your attention!


