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Executive Summary  

This report details the 10-year plan of constructing a competitive national football 
team for the country of Rarita to build a football brand with economic benefits under 
the limit of the initial fund of 995 million Doubloons. 

We will outline systems for players and teams evaluation, team selection strategy 
and outcomes, cost/benefit analysis, a 10-year implementation plan and corresponding 

economic benefits. Specifically, according to our plan, in 2030: 

 The probability of achieving an FSA championship is 78.4%, based on qualifying 
for the FSA competition in 2025; 

 The final fund of the team account is ∂ 1.49 billion; 
 Contribution of building a Football “brand” to national gross domestic product (GDP): 

Direct Impact = ∂ 27.36 billion, Total Impact = ∂ 40.36 billion; 
 Contribution to employment (in heads)= 538,764; 

The risks of our plan from limited data and assumptions as well as strategies to 
mitigate these risks were identified before conducting a sensitivity analysis to 
determine the elements to which the level of the team is more sensitive and hence 
Rarita should monitor. 

Objectives of Analysis 

To meet the required objectives given by Commissioner Bayes, namely to 
construct a “competitive” national team and to determine the key economic impact of 
building a Football “brand” for the country, we first need to break down the targets 
into the following specific operational objectives. 

What Makes a Great Football Team 
I. Game-Based Player Evaluation: To scout competent players, we need an 

evaluation system based on historical data. 

II. Football Team Evaluation: Besides the players' competence, invested funding, 
formations, and many other factors may also affect the performance of a 
football team, among which we need to find out what is critical. 
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The Championship Approach under Cost Constraints 
I. Cost/Benefit Analysis: Considering the initial one-time investment of ∂ 995 

million and the team's long-term growth, it is necessary to calculate the 
expected annual cash flow.  

II. Outline a Ten-year Implementation Plan: Long-term thinking is vital for 
practical advice to handle unexpected challenges and trade-offs. 

How Will Rarita Benefit Economically 
I. Measuring Economic Impact: We need to provide insight into the intangible 

value of our "brand" reputation. 

II. Realistic Basis: In the absence of data for Rarita, we need to find the best-fit 
country in reality for data supplement. 

Team Selection 

To identify the best squad for a competitive football team within a cost constraint, 
we construct evaluation systems for players and teams, and then we predict the team 
ranking with probability. Finally, we derive a dynamic cost/benefit analysis for the 
team.  

Game-Based Player Evaluation 

To assess the ability of players using historical performance data, we construct a 
game-based evaluation system for players in different positions that can change over 
time.  
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Figure 1 Calculate the key attribute by factor analysis 

We first determine the key attributes of players, which include Finishing, Penalty, 
Free Kick, Passing, Assisting, Tackling, Marking, and goalkeeper's Saving. See 
Appendix A-1 for the indicator determination method. Based on the key attributes, we 
further derived the weights of these attributes of players in each position. See 
Appendix A-3 for specific calculation process. According to our evaluation system, 
we can derive a comprehensive score of a player using his historical game 
performance. 
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Table 1 Calculate the weight of player ability at different positions by key attribute 

 

Team Level Evaluation 

To assess team level, we mainly consider its squad, age structure, and team 
funding. Specifically, the team scoring formula is as follows: 

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 0.44𝐹𝐹𝐹𝐹 + 0.22𝑀𝑀𝐹𝐹 + 0.044𝐷𝐷𝐹𝐹 + 0.044𝐺𝐺𝐺𝐺 + 0.22𝐴𝐴𝐴𝐴𝑇𝑇
+ 0.22𝐸𝐸𝐸𝐸𝐸𝐸𝑇𝑇𝐸𝐸𝐸𝐸𝑇𝑇 

Based on the team evaluation system, we calculate the score of each team in  
2021 FSA Tournament(See Figure 2). According to the result generated by our scoring 
system, the Mean Absolute Error (MAE) between the estimated ranking and the actual 
ranking is 3.76. 
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Figure 2 The scores of each team displayed from top to bottom  

according to the 2021 Tournament team rankings 

Probability Ranges of the “Success” of Being Competitive 

To fulfill the long-term target of constructing a competitive team step by step, we 
establish a 10-year team selection plan with limited invested fundings, which is based 
on the above evaluation systems. (See Appendix B) 

Through a Monte Carlo Simulation with 10,000 iterations, which simulates future 
players’ ability, we determine that the expected score of our national team in the fifth 
year is 0.592, with a 94.9% probability of being able to rank within the top ten 
members of the FSA for the season. In the 10th year, the expected score is 0.693, with 
a 78.4% probability of achieving an FSA championship. (See Appendix D) 

Cost/Benefit Analysis for Team Establishment 

To accurately assess the team's financial position in 10 years according to planned 
team establishment, we build a cost/benefit model for football team. We first identify 
indicators that might be related to the team revenues and expenses, including team 
level, visibility, number of social media followers, attendance, and national economy. 
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Table 2 shows different methods we use to predict the revenues and expenses with 
these indicators. Specific results of detailed cashflows are shown in our 10-year 
implementation plan below. (See Appendix C for the determination process of the 
prediction methods) 

Table 2 Methods of different items we use 

 

Implementation Plan 

We divide the 10-year period into three stages: the initial stage (1-4 years), the 
ascending stage (5-8 years), and the final stage (9-10 years), and the selection strategy 
of foreign players varies from period to period.  
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Table 3 Selection strategy in different period 

 

A possible 10-year player selection plan is as follows. 
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Table 4 Player hiring plans for the next decade 

 

The possible Starting 11 of the team in 1st year, 5th year, and 10th year are shown 
below.  
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Figure 3 The team's start eleven in the first, fifth and tenth years 

So far, we have built a team arrangement schedule for the next ten years, listing 
the indicators that need to be traced in the next ten years. Particularly, we do not need 
any private investment in addition to the initial fund.(See Appendix C) 

Table 5 Revenues and expenses schedule for the next decade 

 

Economic Impact 

GDP and Employment 
According to SpEA[8], the flourishing of sport will stimulate national economic 

development and growth. We utilize an indicator, called Direct Multiplier, to measure 
the influence of football "brand" on the national economy. See Appendix E for 
detailed definition and calculation. 

According to Assumption Direct Multiplier, assuming that our implantation plan 
of team selection results in a “competitive” team over the next 10 years, Rarita's direct 
multiplier equals 10.29 in five years, and the multiplier will grow to 30.58 within the 
next 10 years. Then the direct impact of football-related economic activities on 



2022 SOA Student Research Case Study Challenge 

Renmin University of China | 12 

national GDP is calculated as below: 

𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐸𝐸𝑀𝑀𝑀𝑀𝑇𝑇𝑇𝑇𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 × 𝑅𝑅𝑇𝑇𝑅𝑅𝑇𝑇𝐸𝐸𝑀𝑀𝑇𝑇 

where 𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  indicates the contribution of football on national GDP in 
broad definition and revenue indicates the net income of the team for the year. 

It was found that growing the sport-related economy leads to a more than 
proportional growth of employment, which indicates that sport overall is 
labor-intensive[8]. A brand for football will achieve a positive employment impact for 
the country. According to Assumption Supplemental Data, using Greece as a 
comparison, in reality, the impact of Football “brand” on employment can be derived. 
The specific impact on Rarita's GDP and employment over the next decade is shown 
in Table 6.  

Table 6 The impact of football brands on Rarita GDP and employment over the next decade 

 

Specific Sector 
According to Assumption Supplemental Data, using Input-Output (IO) analysis, 

we derive the direct and total impact of building a building Football “brand” on 
Rarita's GDP by specific sector. The following table shows the results for the tenth 
year.  



2022 SOA Student Research Case Study Challenge 

Renmin University of China | 13 

Table 7 The impact of football brands on some Rarita industries over the next decade 

 

Regional Economy 
The share of the gross domestic product of sport shows a broad division between 

high-income states to low-income states according to the study of SpEA[8]. On a 
cross-section basis, the national income elasticity of sports is 1.14, which means that 
if national income rises by 1%, the gross value added related to sport rises by 1.14%. 
As we can see in Figure 4, the economic impact on GDP distinguishes between Rarita 
different provinces based on their income level. 

 
Figure 4 The total economic impact of football brands on Rarita provinces (per capita) 

Assumptions 

Player Ability 
We assume that the key attributes of players remain stable over time, and player 
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ability mainly varies with age.  

Rationality: Statistically, the score derived from key attributes of the player fits 
well with the salary to reflect a player's value. Empirically, the physical strength, 
experience, and adaptability in the competition are related to the age of the players. 
Therefore, it is reasonable to use the combination of key attributes and age to predict 
the player’s ability in the future.(See Appendix A) 

Run-in Period for a Team 
We assume that the run-in period for the team is short.  

Rationality: Based on the limited data, we cannot measure the impact of factors 
such as the time of cooperation between players and team chemistry on the team level. 
At the same time, player ability, lineup configuration, and capital investment are the 
main factors that affect the team level. Therefore, it is reasonable to ignore the 
running-in period for the team when measuring the level of the team. 

Stable Score Segment  
We assume that the score of the teams at a certain level will be stable in a range in 

the next ten years, the team's ranking can be roughly estimated by the team's score. 

Rationality: Football is a competitive sport about human performance and 
teamwork. Despite the rapid technological progress in the world, the football team 
level still mainly depends on player ability and lineup configuration. Therefore, the 
score of the teams at a certain level is stable relatively. 

Rates 
We assume that interest rates, inflation rates, and exchange rates remain stable for 

the next ten years. 

Rationality: According to historical data, Rarita's interest rate, inflation rate, and 
exchange rate have no obvious trend, and future changes are greatly affected by 
unknown factors such as national macroeconomic policies, which are hard to predict 
accurately. Therefore, we assume that interest rates, inflation rates, and exchange rates 
remain stable and equal to their averages over the past five years. 

Direct Multiplier 
We assume that the economic influence of the football industry is consistent with 

the average economic influence of all sports industries. 

Rationality: As an important part of the sports industry, especially for European 
countries, the impact of the football industry on the country should be consistent with 
the average impact of all sports industries. 

Supplemental Data 
We assume that the industrial structure of Rarita and Greece is the same and 

remains stable for ten years. 
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Rationality: According to the national macro data in the past ten years, Rarita and 
Greece have similar population sizes and economic levels, so we believe that Rarita 
and Greece have the same industrial structure. Therefore, we can use the Greek 
Input-Output Table: Sport(IOT:S) as a supplement to Rarita's data. Furthermore, 
according to the core idea of Leontief’s theory, the structure of the intermediate 
product matrix will remain stable over periods. Please refer to Appendix E for specific 
instructions. 

Risk and Mitigation Strategies 
Table 8 Risk matrix 

 

Fund Risk 
The cash flow is subject to uncertainty due to team rankings, fan numbers, 

attendance, and the level of the national economy, which can cause fund shortage. 

Mitigation: 

I. Increase the proportion of fixed income by signing long-term initial payment 
contracts with advertisers, television stations, etc.    

II. Focus on the fluctuation of interest rate, exchange rate, and inflation rate in the 
future. 

Scoring Risk  
The systems for scoring the level of players and teams don't cover all the 

information about players as well as other relative data, which can lead to a score that 
deviates from the true levels. 

Mitigation: Adjust the scoring system yearly according to future update data. 

Injury and Default Risk 
When players are injured or default, the planned squad may not be met.     

Mitigation: 
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I. Establish a medical care system. 
II. Charge high penalty. 

Loan Risk  
Loans between teams are subject to reality factors, such as players’ wish, which 

leads to the risk of not being able to adjust the squad.  

Mitigation: Figure out the acceptable range of loaned players’ ability to have 
more choices. 

Sensitivity Analysis  
Uncertainty of fluctuating quantitative data may affect the fund and team level. 

With the previously assumed inflation rate of 3.52% and one-year interest rate of 
1.27%, the remaining fund in the 10th year would be ∂ 1,470.923 million and the team 
score would be 0.681. When the inflation rate varies from 3.00% to 4.10%, and the 
one-year interest rate varies from 1.10% to 1.50%, there is approximately a ∂ 156.36 
million range in the 10th year remaining fund. (See Table 9)  

Table 9 Sensitivity analysis results of fund 

 

Changes in interest rates and inflation rates have no significant effect on team 
scores in the 10th year. (See Table 10)   

Table 10 Sensitivity analysis results of team scores 
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Data and Data Limitation 

Data Limitation 

 We only have data about the on-field performance of the players, but we lack 
off-field data such as player's personalities, fitness, and potential. Without 
knowing such specific data, we are limited in assessing the member’s ability 
comprehensively.  

 We only have 2020/2021 Tournament results, but we lack data such as team 
chemistry, team coaching, and training. Without knowing such specific data, we 
are limited in assessing the team level comprehensively.  

 About financial data, we only have historical interest rates, exchange rates, and 
inflation, which prevents us from analyzing the future revenue and expenditure 
accurately. 

 Little data for estimating the economic impact of building the Football "brand", 
which limits us to projecting the Rarita-specific economic impact exactly. 

Data Source 

 The bonus standard of Euro 2020 from Sporting News[3]. 
 FIFA Men’s Ranking from 1993 to 2021[4]. 
 Economic data of the 27 EU member states, latest from OECD[5].  
 Input-Output Tables: Sport of 27 EU member states[8]. 
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Appendix 

Appendix A – Player Evaluation 
Section A-1: Score of Player's Key Attributes 

To assess players' skills, we need to establish a game-based method to make a 
qualitative evaluation of players' abilities. Considering players in different positions 
distinguishes in different attributes, we build seven independent models for each 
different role in a team. This section describes the process of building such a player 
evaluation system. 

I. Classify the player's position. As shown in Table 11, we classify different 
positions into seven categories. 

Table 11 Explanation of the adjusted position 

 

II. Screen variables. For example: for variables with similar meanings, such as 
"Standard SoT" and "Standard SoT/90", the latter was reserved, that is, "the 
average shot per field". For strongly correlated variables, such as "Short Cmp" 
and "Short Att" (𝜌𝜌(𝑇𝑇ℎ𝑇𝑇𝑇𝑇𝑀𝑀𝑜𝑜𝑇𝑇𝐸𝐸, 𝑇𝑇ℎ𝑇𝑇𝑇𝑇𝑀𝑀𝐴𝐴𝑀𝑀𝑀𝑀) = 0.982∗∗), the latter was reserved, 
that is, "the total number of short transfers". 

III. Find the key attributes of players using factor analysis on the screened data. 
Testing the data, we first find that the KMO values of the performance data of 
players in each position are all greater than 0.6, which means the players' game 
data is suitable for factor analysis. 
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Table 12 KMO value of the adjusted position 

 

Based on cliff rubble plots and cumulative variance interpretation rates, we retain 
6–7 main factors for each adjusted position. Then, explain the practical meaning of 
each factor according to the factor load coefficient matrix, thus we determine the key 
attributes of the players in different positions. Finally, utilizing the component score 
coefficient matrix, the formula of each attribute score is obtained. The following 
assessing process takes Forwards as an example.  
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Table 13 Calculate the coefficient of the key attribute of forward 

 

Section A-2: Influence of Age 

Considering that players' skills change with age, we need to determine how age 
affects players’ ability. Since salary is a simple and direct quantitative indicator that 
reflects a player's value, by drawing a line chart of the median compensation of players 
in each age by position, we choose the age between 20 and 30 years old reaching the 
maximum salary as the golden age in this position. Set the formula of age-score as 
follows: 

𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 =
1

|𝑜𝑜𝑀𝑀𝑇𝑇𝑇𝑇𝑇𝑇𝐸𝐸𝑀𝑀𝐴𝐴𝐴𝐴𝑇𝑇 − 𝑃𝑃𝑇𝑇𝑇𝑇𝑃𝑃𝐴𝐴𝐴𝐴𝑇𝑇| + 1
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Figure 5 Player age and median salary 

It can be seen that the closer to the golden age, the closer the age-score is to 1. By 
combining the age score with the player's attribute score, we complete the player 
evaluation indicator. 

Section A-3: Comprehensive Ability 

To measure a player's expected contribution to the team, a few decentralized 
technical indicators are not enough. Inspired by the game Football Manager 2022, we 
adopt the simple idea of linear weighting to get a comprehensive ability. In terms of 
weight setting, considering that players distinguish in different important attributes and 
a reasonable weight should effectively reflect the value of players in identical roles, the 
weight determination method is as follows: 

To make full use of existing data, 2020 and 2021 league data are used as input to 
examine the accuracy of our evaluation system. With the optimal target of getting the 
highest correlation coefficient between our player's comprehensive score and the 
player's real salary, we use the gradient descent algorithm to determine the best weights 
of each indicator.  

Thus, we get the player's comprehensive evaluation method. As below, salary -- as 
a quantitative measure of a player's value -- is significantly correlated with a player's 
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score: 

Table 14 Correlation coefficients of the adjusted positions 

 

So far, we have constructed the player's ability evaluation system. 

Appendix B – Team Level Evaluation 
Section B-1: Determine Team Evaluation Indicators 

Based on constructing a player scoring system, we construct team level evaluation 
system. 

We think forward, midfielder, defender, goalkeeper, and age structure are five basic 
indicators, in addition, according to the regression analysis(See Appendix C-1), the 
economic investment team will also be good for the team's performance so we finally 
constructed six indicators, striker, midfielder, defender, goalkeeper, age structure, and 
the team expense to measure team level. 

Table 15 Explanation of the indicator 

 

Section B-2: Solve the Team Indicator Weight 

After determining the main evaluation aspects of the team level, we hope to further 
make full use of existing data to find an evaluation model that can best reflect the 
competitiveness of national teams. Therefore, the data of each national team in the 2021 
Tournament is used as input and the minimum mean absolute error between the 
estimated ranking and actual ranking of the evaluation system is taken as the 
optimization objective to solve the best indicator weight to measure the comprehensive 
strength of the team. The specific calculation process is explained below. 

First, the factor score of each player is normalized according to the maximum and 
minimum value method and then sorted from large to small. Then, the average score of 
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each player in each position and the average score of age structure is calculated for each 
country. Similarly, team expenditure is normalized according to the method of 
maximum and minimum. The normalized formula of the player score is as follows: 

𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑∗ =
𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑 − 𝑇𝑇𝑀𝑀𝐸𝐸(𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)

𝑇𝑇𝑇𝑇𝐸𝐸(𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇) −𝑇𝑇𝑀𝑀𝐸𝐸(𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇) 

where 𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑  is the score of a player, min(𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)  is the lowest score of the 
player in his position, max(𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)  is the highest score of the player in his 
position,𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑∗  is the normalized score. The normalized data shows the player's 
approximate position among all players. 

Since there are only 17 teams' expenditure data in the 2021 Tournament, we select 
these 17 teams to fit the weights and convert the original absolute rankings into relative 
rankings. Finally, the scores of each indicator of all teams are calculated as follows. 

Table 16 Scores of different teams 

 

Second, taking team ranking as the dependent variable, the weight of each 
indicator was fitted with the method of minimizing the mean absolute error. The weight 
of each ability indicator is multiplied by the corresponding ability score and then added 
up to get the final score of each team, which reflects the relative level of the team 
among all the teams, and the prediction ranking is obtained according to the score. The 
"optimr" package of R 4.1.3 is used to solve the weight. After 20000 iterations, the 
optimal mean absolute error is determined to be 3.76. The resulting weights are as 
follows. 
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Table 17 Weight of different indicators 

 

Appendix C – Team Cost/Benefit Analysis 
Section C-1: Team Expense 

Staff Costs: We use OLS to establish a linear regression model, and use stepwise 
regression to select variables. The results of the model are shown in Table 18. It can be 
seen that team level and national GDP have a significant impact on staff costs. The 
regression equation is: 

𝑇𝑇𝑀𝑀𝑇𝑇𝑆𝑆𝑆𝑆  𝑇𝑇𝑇𝑇𝐸𝐸𝑀𝑀𝐸𝐸 =  261.868885 × 𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 + 0.001077 × 𝐺𝐺𝐷𝐷𝑃𝑃 − 14.023 

Other Expense: Neither team level nor national GDP has a significant impact on 
other expenses, and we choose to forecast based on a linear increase in trends over the 
past 5 years.  

Table 18 Regression results for costs 

 

Section C-2: Team Main Revenue 

Broadcast: The team level has no significant impact on broadcast revenue, and we 
choose to forecast based on a linear increase in trends over the past 5 years. 

Commercial: We use OLS to establish a linear regression model, and use stepwise 
regression to select variables. The results of the model are shown in Table 19. It can be 
seen that the team level has a significant impact on commercial revenue. The regression 
equation is 
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Matchday: We use OLS to establish a linear regression model, and use stepwise 
regression to screen variables. The results of the model are shown in Table 19. It can be 
seen that the team level also has a significant impact on matchday revenue. The 
regression equation is 

 

Table 19 Regression results for revenue 

 

Section C-3: Players’ Salary and Loan Expense 

Team players’ salary: The team has the option of loaning top players from abroad. 
In addition to the basic salary, the team also pays 10% of the player salary of the loaned 
country, thus, the team's player salary is calculated as follows. 

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇′𝐸𝐸 𝑃𝑃𝑀𝑀𝑇𝑇𝑃𝑃𝑇𝑇𝑇𝑇  𝑇𝑇𝑇𝑇𝑀𝑀𝑇𝑇𝑇𝑇𝑃𝑃 = 1.1�𝑇𝑇𝑑𝑑

𝑛𝑛𝑓𝑓

𝑑𝑑=1

+ �𝑇𝑇𝑗𝑗

𝑛𝑛𝑑𝑑

𝑗𝑗=1

 

where 𝐸𝐸𝑆𝑆  indicates the number of foreign players, 𝑇𝑇𝑀𝑀  indicates the salary of 
foreign player 𝑀𝑀. 𝐸𝐸𝑑𝑑 indicates the number of domestic players, 𝑇𝑇𝑗𝑗 indicates the salary 
of domestic players 𝑗𝑗. 

Loan out domestic players: We have established criteria for loaning domestic 
players out on loan because strong players will be more desirable in the international 
market, while weak players may be few buyers. We consider a rule that a national 
player can be loaned out if he is above the average of all the players in his position in 
that year, and there must be another team loaning him. The following table shows the 
average score of players for each position over the next decade:  
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Table 20 The average ability for each position over the next decade 

 

For the annual loan revenue of the team, the formula is as follows 

𝐿𝐿𝑇𝑇𝑇𝑇𝐸𝐸𝑅𝑅𝑇𝑇𝑅𝑅𝑇𝑇𝐸𝐸𝑀𝑀𝑇𝑇 = 0.1�𝑇𝑇𝑑𝑑

𝑛𝑛

𝑑𝑑=1

𝐼𝐼(𝑋𝑋𝑑𝑑) 

Where indicates the number of players in total, 𝑇𝑇𝑀𝑀 indicates the salary of player in 
this year. 𝐼𝐼(𝐸𝐸) is an indicator function. The value equals 1 if the player is better than 
the average player in his position and is not in the current national team, and 0 
otherwise. 

Section C-4: Team Interest Revenue 

We assume that only "other expenses" in all expenditure columns are paid at the 
beginning of the year and all other expenses are paid at the end of the year. In this way, 
after "other expenses" are paid at the beginning of the year, the remaining funds can 
reap one year's interest. The interest value of the team after inflation at the end of the 
year is calculated as follows. 

𝐼𝐼𝐸𝐸𝑀𝑀𝑇𝑇𝑇𝑇𝑇𝑇𝐸𝐸𝑀𝑀 𝑅𝑅𝑇𝑇𝑅𝑅𝑇𝑇𝐸𝐸𝑀𝑀𝑇𝑇 =
(𝐹𝐹𝑀𝑀𝐸𝐸𝑑𝑑 − 𝑂𝑂𝑀𝑀ℎ𝑇𝑇𝑇𝑇  𝐸𝐸𝐸𝐸𝐸𝐸𝑇𝑇𝐸𝐸𝐸𝐸𝑇𝑇𝐸𝐸) × 𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇 𝐼𝐼𝐸𝐸𝑀𝑀𝑇𝑇𝑇𝑇𝑇𝑇𝐸𝐸𝑀𝑀 𝑅𝑅𝑇𝑇𝑀𝑀𝑇𝑇

1 + 𝐼𝐼𝐸𝐸𝑆𝑆𝑀𝑀𝑇𝑇𝑀𝑀𝑀𝑀𝑇𝑇𝐸𝐸
 

Section C-5: Team Bonus Revenue 

When reaching a higher level, the team will have a chance to win tournament prize 
money. As for the bonus revenue of the team, according to the bonus standard of Euro 
2020[3], the team will receive 2 million euros if it finishes in the top 8, 5 million euros 
if it finishes in the top 4, and 10 million euros if it wins the championship. The bonus 
will be calculated using the average historical exchange rate. 

Firstly, the average exchange rate is 1.14. And the average score of the teams 
ranked 4th to 12th in the 2021 Tournament is 0.59. If Rarita's score exceeds this score, 
the team is considered to be able to enter the top 8 and is expected to get a bonus of 2 
million euros. The average score for teams ranked from 1st to 8th is 0.64. If the team's 
score exceeds this score, the team is considered to be able to enter the top 4 and will 
receive a bonus of 5 million euros. In the end, based on previous calculations, if the 
team scored more than 0.68, it is considered to win the championship and is expected to 
receive a bonus of 10 million euros. The team bonus is calculated as follows: 
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where 𝐸𝐸 indicates the score of a team in the year. The function value is in million 
Rarita Doubloons(∂). 

Appendix D – Team Ranking Simulation 
To estimate the FSA ranking of Rarita's national team, it is necessary not only to 

assess the strength of the national team from year to year but also to determine the 
relative position of this strength among FSA members. Therefore, the estimation of the 
team ranking will be carried out in two steps: 

I. Determine the overall level of the world teams: 

According to Assumption Run-in Period for a Team, the overall level of world 
football in the future can be estimated through the average scores of national teams at 
all levels in historical matches. Using the 2021 Tournament data, we get an average 
score of 0.680 for the top 5 teams in the FSA and 0.585 for the 6th through 14th teams. 
Based on this, the criteria for a chance to enter the top 10 are a team with a score greater 
than 0.585; The criteria for having a chance to win the championship is defined as a 
team with a score greater than 0.680. 

II. Simulating the level of the national team: 

The Player's ability prediction has certain randomness, so random perturbations are 
added to the player's ability of each position every year, where ε ∼ 𝑁𝑁(0,σ2), σ2 is the 
variance of the player's ability in his position. Through Monte Carlo simulation, 10,000 
iterations are carried out to obtain the fifth and tenth-year team scores. The specific 
performance is as follows: 

Through simulation, the team scored 0.592 points on average in the fifth year, 
giving it a 94.9 percent chance of being able to finish in the top 10 in the fifth year. 
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Figure 6 Monte Carlo simulation results of the fifth year 

In the simulation, the team averaged 0.693 points in its 10th year, giving it a 78.4 
percent chance of winning the championship. 

 
Figure 7 Monte Carlo simulation results of the tenth year 

Appendix E – The Input-Output: Sport Analysis of Football 
"Brand" Economic Effects  

To determine the total impact as well as the sector-specific impact of Football 
"Brand" on Rarita’s economy, we used the Input-Output Tables: Sport (IOT: S) in a 
study led by SportsEconAustria (SpEA) in 2011-2012 commissioned by the European 
Commission, Directorate-General Education, and Culture. The following sections will 
describe the analysis in detail. 

Section E-1: Definition of Football in the Economic Sense 

Although the team's economic impact is limited, a wide range of economic 
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activities is directly or indirectly football-related. To measure the influence of 
Football’s "brand" on the national economy, it is necessary to determine a definition of 
football in the economic sense. Drawing on the Vilnius Definition of sport, we define 
football as an economic activity distinguishing between a statistical, a broad, and an 
overall definition of sport as follows: 

 Statistical Definition: operation of football stadiums and clubs, organization of 
football leagues and other competitions, comprised of NACE 93.1 Rev.2. 

 Broad Definition: all activities which are inputs to sport or require sport as an 
input plus the Statistical Definition, such as the production of soccer shoes and 
other football-related facilities, and soccer fans' transportation expenses. 

 Total Definition: consumption and investment that indirectly influenced by 
football, plus the Broad Definition. 

Section E-2: Calculation of Direct Multiplier 

The formula for Direct Multiplier is as follows: 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐸𝐸𝑀𝑀𝑀𝑀𝑇𝑇𝑇𝑇𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 =
𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑠𝑠𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠𝑠𝑠
 

where 𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  indicates the direct impact of Football "brand" on GDP in 
broad definition, and 𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑠𝑠𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠𝑠𝑠indicates GDP of the national football team in the 
statistical definition. 

According to the study by SpEA, the average direct multiplier of FSA top 10 states 
is 30.58, while the average direct multiplier of other states is 10.29, which means that if 
a country breaks into FSA top 10, each Doubloon invested in its national football team 
generates an average return of ∂ 30.58.  

Section E-3: Direct Impact of Football "brand" on GDP 

To calculate the direct impact of football "brand" on GDP in broad definition, we 
use 10.29 as Rarita's direct multiplier for the first five years and 30.58 for the five years 
after that. 𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 is calculated as follows: 

𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐸𝐸𝑀𝑀𝑀𝑀𝑇𝑇𝑇𝑇𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 × 𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑠𝑠𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠𝑠𝑠 

where 𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑠𝑠𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠𝑠𝑠 is the annual revenue of the team. 

Section E-4: Specific Sector and Total Impact on GDP 

To measure the sector-specific impact of Football "brand", we use Input-Output 
analysis (IO) to derive decomposition of total effects. Considering the "brand effect", 
the indirect impact of Football "brand" on different sectors cannot be ignored. As the 
team ranking rises in FSA, Rarita's global visibility will increase, attracting more 
tourists, consumption, and investment. We define the total impact (direct impact 
combined with indirect and induced impact) of football on the  industry as: 

𝐹𝐹𝐷𝐷𝐺𝐺𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑘𝑘 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐸𝐸𝑀𝑀𝑀𝑀𝑇𝑇𝑇𝑇𝑑𝑑𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑘𝑘 × 𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑑𝑑𝑡𝑡𝑑𝑑𝑠𝑠𝑠𝑠 𝑘𝑘  
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Lack of Rarita's detailed economic data, we find Greece as the best-fit country for 
Rarita[5]. The comparison of macroeconomic indicators (GDP, GNI, population and 
population density) of these two countries is as follows.  

Table 21 Comparison of industrial structure data between Greece and Rarita 

 

We assume that specific sectors in Rarita have a similar economic response to 
Football "brand" to Greek. As is seen in table 22, Football "brand" has a particularly 
significant influence on industries such as Food, Construction, and Transportation. 
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Table 22 A sector-specific multiplier of football brands on various industries 

 

The total impact of Rarita's national football team on GDP can be obtained by the 
sum of each sector: 
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𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑑𝑑𝑡𝑡𝑑𝑑𝑠𝑠𝑠𝑠 = �𝐹𝐹𝐺𝐺𝐷𝐷𝑃𝑃𝑑𝑑𝑡𝑡𝑑𝑑𝑠𝑠𝑠𝑠 𝑑𝑑

𝑛𝑛

𝑑𝑑=1

 

Section E-5: Employment 

It was found that growing the sport-related economy leads to a more than 
proportional growth of employment, which indicates that sport overall is 
labor-intensive. We assume that the ratio of football-related GDP to a share of 
football-related employment in Rarita is the same as that in Greece, thus we can derive 
the employment impact of Rarita's football team. 

Section E-6: Regional Analysis 

The share of the football-related GDP Eastern, Central, and West Rarita as of the 
total football-related GDP in the next 10 years is shown as follows:  

Table 23 Football-related GDP as a percentage of sports-related GDP in the provinces of Rarita 
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