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01 OBJECTIVES OF ANALYSIS 

MARBS Consulting has been hired to form a competitive international football team for Rarita and to analyse the impact of 

building a football “brand” on the economy. The long-term objective is to add positive economic impact through such branding 

from competitiveness, higher tourism rates, and creating new jobs.  

The metrics of the team’s competitiveness will be measured as the probability of ranking top ten within five years and a high 

probability of obtaining first within ten years. The objective of building a team is to maximise these probabilities of success, 

whilst remaining within the budget of 995,000,000 Doubloons for ten years.  

Additionally, the impact of building Rarita’s Football “brand” will be done through exploration of revenues and expenses. 

Quantitatively, key economic indices such as GDP and probability distributions will provide a measure of the positive economic 

impact. The qualitative analysis will be done through risk management conventions such as the Risk Categorisation and 

Definition (RCD) tool and SWOT analyses.  

 

02 TEAM SELECTION 

The team selection was largely based on the player data which provided performance statistics of players and characteristics such 

as age, country, and salary. A regression model was used to accurately predict the 2021 rank of nations in tournament and then 

determine the statistically significant performance features that contributed to top performing nations. From there, Rarita’s top 

team players were selected, and a prediction was output.  

Figure 2.1: Summary of selection process 

 

CRITERIA FOR SELECTION 

A lasso regression model using performance features (e.g., tournament shooting, passing etc.) of each nation was used to predict 

their 2021 team rank. As the lasso regression model penalises non-significant features, we were able to obtain the most important 

variables based on their contribution to predicting 2021 tournament rank. The most important selected variables were:  

▪ Goals 

▪ Shots from free kicks 

▪ Percentage of passes completed  

▪ Percentage of passes completed within 15-30 yards 

▪ Number of times where a pass was blocked 

▪ Goals scored against  

▪ Penalty kicks missed  

(See appendix B for key results.) 

We analysed how these predictor variables differentiated the top nations in the top 10 performing teams to the rest. For example, 

in Figure 2.2 the distribution of goals scored on average is higher for those in top 10.  



 

Once these predictors were confirmed to influence the predictability of being in top 10, we used the provided league data to select 

the ideal players. We also added qualitative criteria (Table 2.1) to meet our long-term objectives and a salary variable to ensure 

that it was within the budget provided. Below are the top ranked Raritan players (Table 2.2).  

 

Table 2.2 Ranked Raritan players based on selected features   

 



Surprisingly, Raritan players in the assumed higher leagues seemed to not perform as well as players in the RFL category. 

Younger players with the lowest values were prioritised due to having more time and potential to train and become strong, 

homegrown players.  

PROBABILITY RANGES OF THE “SUCCESS” BEING COMPETITIVE 

The probabilities of success were calculated by considering the variance of the error terms in the lasso regression (see Appendix 

C2 for code).  

The probability of ranking high should improve over years. As a conservative approach, the probabilities were assumed constant 

and independent, giving the 5 and 10-year probabilities using a Geometric distribution.  

 

Figure 2.3 Probability of winning  

 

SPENDING ON ASSEMBLING TEAM 

Salaries 

The mean salary for Rarita is lower than other nations, likely due to the absence of a national team. The salary projection 

component was based off the factors: 

▪ Inflation 

▪ Year on year growth rate  

▪ Transition factors increase of league to tournament  

 

 

(See Appendix D for further details). 

 

 



Table 2.4 Projection of salary 

 

 

Expenses  

The countries of Galamily, Greri, Nganion and Sobianitedrucy were investigated as benchmarks to project Rarita’s expenses, as 

they have similar GDP to Rarita and high rankings for 2020 and 2021 (Appendix G).  

The expense projection assumes a target to emulate the investments of competitive teams. To reach this quota within 5 years, a 

significant growth rate was apportioned to the first year reflecting the development of the national team, and a uniform increase 

for the 4 following years. Finally, expenses increase smoothly with stable reinvestments, returning to the average Raritan expense 

growth rate for 2016-2020.  

Figure 2.4 Rarita Expense Forecast 

  

DIRECT TEAM REVENUES 

Revenue  

Revenue projections exhibit an exponential trend. For the competitively successful countries similar in GDP per capita as Rarita, 

Commercial revenue is strongly correlated with Social Media Followers, while Matchday revenue is highly correlated with 

League Attendance and Social Media Followers (Appendix E).   



As per the social media followers’ and league attendance’s projections (Appendix F), the revenue and its subcategories are as 

follows:   

Figure 2.5 Rarita Revenue Forecast 

  

Model assumptions for matchday, broadcast and commercial revenues are in the Assumptions section.  
 

  



03 ECONOMIC IMPACT 

IMPACT ON GDP 

The impact of the implementation plan on GDP was modelled through linear regression using Year, Household Savings, Revenue 

and Expenses as predictors. Healthcare was forecasted using an ARIMA (0,1,0) model with drift, while revenue and expenses 

were forecasted according to benchmark countries:  

 

𝐺𝐷𝑃𝑡 = −445131.51 + 218.49 × 𝑌𝑒𝑎𝑟𝑡 + 15.75 × 𝐻𝑒𝑎𝑙𝑡ℎ𝑐𝑎𝑟𝑒𝑡 + 56.69 × 𝑃𝑟𝑜𝑓𝑖𝑡 

  

This was used to predict the GDP per capita for 2021 to 2031. Furthermore, GDP was forecasted using a time series with an 

ARIMA (0,1,0) model with drift to compare the difference in GDP if Rarita does not form a national team. The impact of the 

implementation plan on GDP is visualised in Figure 3.1, depicting a slight dip in 2022 due to the high growth rate of expenses 

during this period, yet in 2023 it overtakes the GDP without a national team.  

Figure 3.1 GDP per province without tournament and with tournament 

 

By 2031 our implementation plan will lead to a 36.71% increase in GDP per capita in comparison to not implementing an 

international team (Appendix M and N) due to the positive flow-on effects of a competitive soccer team on the economy.   

The introduction of an international soccer team will lead to an influx of new jobs, and according to Okun’s law (Appendix O) a 

countries GDP must grow 4% to achieve a 1% reduction in unemployment. Furthermore, so long as Rarita’s heightened growth in 

GDP exceeds growth in labour productivity, employment and wellbeing index will increase substantially.   

Figure 3.2 GDP per province with tournament and without tournament (95% confidence interval)

  

  



IMPACT ON RARITA PROVINCES 

East Rarita is the wealthiest province, with a GDP per capita 135% greater than Central Rarita and 410% greater than West Rarita 

in 2020. Through our implementation plan we aim to lessen the gap by predominately hiring staff from West/Central Rarita, 

targeting businesses from West/Central Rarita through commercials and as sponsors of our team and by preferencing these 

locations for future investment projects such as stadiums, soccer schools, merchandise warehouses and TV series. As seen in 

Figure 3.3, whilst the GDP of all provinces are increasing, Central Rarita and West Rarita have experienced a respective 84.77% 

and 97.90% increase in GDP per capita from 2021-2031 as opposed to 30.27% for East Rarita (Appendix Q).   

Figure 3.3 Impact of GDP per capita on Rarita provinces 

 

 
 

 

 

IMPACT ON RELATED INDUSTRIES 

Related Industries Impact 

Tourism  As a benchmark, the UK is home to the most popular soccer teams in the world, and in 

2019 overseas visitors who went to a football match spent 1.4 billion pounds.  Ranking 

in the top 10 will drive inbound tourism to Rarita and increase visitor spending.  

Political Influence  Soccer matches have been known to inspire a sense of patriotism in countries.  

General Health  The number of individuals playing will rise due to the increased popularity, leading to a 

heightened level of health/fitness.  

  
  



04 IMPLEMENTATION PLAN 

Net present value of Rarita’s chosen team shows a positive impact projected over the next ten years on Rarita’s economy and 

profit. Whilst the first year is expected to be negative, the remaining years are expected to be positive year on year. These values 

were calculated using the spot rates data and the revenue and expense analysis conducted prior.  

Figure 4.1 NPV of Rarita’s Chosen Soccer Team 

 
 

TEAM SELECTION 

Twenty players have been selected from the model output, according to age, position, and league, listed in Figure 4.2. The first 

eighteen constitute the main team and substitutes, and the last two may be assigned once a player retires.   

Figure 4.2 Player summary 

  

 

SOURCES OF REVENUE 

Lending Rarita’s under-utilised players is extremely beneficial for the country’s revenue as it reduces expenses, keeps players 

active even though they’re not playing for the Raritan team, and develops younger players’ athleticismi. The total lending revenue 

figures are: 

Figure 4.3 – Appendix K consists of loaned players and revenues  

  



The timeline in Figure 4.4 provides a high-level view of pivotal events for the national team over time, including new player 

inductions, player lending, and the probabilities of success in 5 and 10 years.  

Figure 4.4 Implementation Plan Timeline 

 
  

REPORTING AND MONITORING PROGRESS 

An appropriate reporting frequency to assess progress is every 6 months, and the key metrics we determined are:  

▪ Success rate i.e.: wins/losses, ranking in tournaments  

▪ Year on year growth rate and player statistics for each position 

▪ Participation growth and player pool to monitor the growth of the football “branding” and nation engagement 

▪ Viewership and league attendance  

▪ Entry of new teams which challenge team competitiveness  

▪ Performance statistics of younger players and ensuring they are not “poached” by other national teams  

▪ Social media engagement on platforms such as Facebook and Instagram.  

▪ Potential revenue streams that can increase budget e.g., lending more players, sports brands team sponsorships  

▪ Revenue and expenses should be monitored through an Actual vs Expected analysis  

 

  



 ASSUMPTIONS 

GENERAL ASSUMPTIONS 

1. The national team consists of 16 players ii 

 

2. Substitution of players once they reach the age 45 (max. player age) 

3. COVID-19 doesn’t exist in this world  

4. League attendance projection  

▪ Assume base 5% increase in annual league attendance  

▪ Assume 10% increase on the year the national team is created  

▪ Assume attendance increases dramatically if Rarita wins in any year  

5. Social media followers’ projection  

▪ Social media followers for similar GDP benchmark countries have been used to predict Rarita’s progression  

▪ Assume 5% increase in annual social media followers   

▪ Assume 30% increase in the year the national team is created  

▪ Assume followers increase dramatically if Rarita wins in any year. Larger increases occur if Rarita wins in earlier 

years due to the lower likelihood, hence there will be slow decay in the growth factor. 

ECONOMIC ASSUMPTIONS 

1. Player lending fee remains at 10% of players’ salary for the next 10 years.   

2. Rarita is allowed to loan players every year  

3. Assuming no sanctions are in place for loaning playersiii, 5 players would be a suitable number to loan every year  

4. All players loaned can be loaned up to 2 years  

5. Revenue modelling is assumed as follows:  

 

 

6. Broadcast revenue was calculated as a fraction of Commercial revenue, as it is correlated to Commercial Revenue.  

7. The average broadcast-commercial revenue ratio for years 2016-2020 of 0.97 was chosen as the scaling factor. 

8. Cost of capital was chosen to equal the spot rates in 2021, which assumes there are no other projects to consider i.e., the 

only alternative to building a national team is to invest the money at the spot rates.  

 

  



06 RISK AND RISK MITIGATION CONSIDERATIONS 

Risk 

Category 

Risk factor Definition Mitigation 

Financial Loan provision Lending countries’ player fees 

rise above current fee of 10% of 

player’s salary. 

Observe fee rate movements and 

only borrow players when 

comparable Rarita players are not 

available. 

Financial Unexpected 

changes in 

Euro to 

Doubloon 

conversion rate 

Euro currency may be devalued 

compared to Doubloon, 

resulting in losses when lending 

players. 

Observe exchange rate movements 

and only lend players when 

comparable Rarita players are not 

available. 

Financial Unexpected 

rise in inflation 

rates 

Higher inflation rates reduce 

Doubloon’s purchasing power, 

linking to its ability to invest in 

facilities and lend players, as 

well as potentially increasing 

salaries of the team. 

Prioritise team selection and training 

to ensure prize money is won and 

investigate inflation hedging 

strategies if this becomes an 

increasing risk. 

Financial Direct team 

revenue may 

not be enough 

to cover future 

expenses 

Relying on revenue from match 

winnings will not be sustainable, 

especially in the first few years 

of playing. 

Establish other income sources such 

as player/team sponsorships, and 

non-governmental funding such as 

player lending. 

Operational Player injury 

prior to or 

during play 

Players returning from injury 

may take a long time to become 

competitive again, if ever. 

Players’ injury during matches 

can hinder mobility, strength, 

and overall team performance. 

Have substitute players available and 

in good health. Provide support in 

physiotherapy and rehabilitation. 

Operational Political 

tensions 

between 

countries and 

between 

Rarita’s 

provinces 

would 

deteriorate 

professional 

relationships 

Tense political environment may 

affect player exchange, labour 

laws, taxes, currency value and 

regulation. In extreme cases, 

may cause war. 

Consult with Rarita’s government 

and local communities. Consider 

joint ventures or alliances with 

Raritan companies once team is more 

established. 

Strategic Building 

sporting 

reputation for a 

completely 

new team 

Football environment is 

extremely competitive and quite 

saturated. Over 100 countries 

involved 

Leverage Raritan players that have 

already played in FSA leagues. 

Promote players and team through 

social media and TV series to form 

online image and fanbase with all 

generations. 

Strategic Persuading 

players in 

higher leagues 

to join the 

national team 

Highly qualified players may 

not wish to join a completely 

new team with no record of 

accomplishment 

Offer competitive salary benefits 

provided the players are affordable 

within our budget. Consider slightly 

lower-ranked players that show 

potential to improve. 

 

 



SWOT Analysis for implementation of Rarita’s national football team  
 

Strengths Weaknesses 

▪ Existing players with strong personal brand  
▪ Effective team leadership and staff  
▪ Lower starting salaries for lower-ranked players  
▪ Impressive seed capital of 995,000,000 

Doubloons   

▪ National team formation is happening for the first 

time  
▪ Raritan players’ current average league 

attendance is the lowest  
▪  Lack of recognition of some players due to 

juniority   
Opportunities Threats 

▪ Community demand for national team  
▪ Several non-governmental funding sources  
▪ Economic freedom  
▪ Available players to lend from other countries  
▪ Social media leverage strengthens reputation and 

fan engagement  
▪ Capitalise on increasing tourism rates  
▪ Other investment projects funded by prize 

money, like football stadiums  

▪ Civil war within Raritan provinces  
▪ Allocated budget is insufficient for compensating 

multiple higher-ranked players  
▪ Increasing regulations from FSA  
▪ New and competitive national teams entering the 

championship  
▪ National team’s players sign on with other teams 

that offer them higher salary  
▪ Revenue is lower than expected  

 

 
  



07 DATA AND DATA LIMITATIONS 

▪ The player data set used for player selection is limited due to many missing values, causing the exclusion of potential 

candidates.  

▪ The timeline of the data itself is not adequate in measuring past or future performance of the players reliably, or 

ascertaining whether they are at the beginning, peak, or downturn in their career.  

▪ Likewise, only 2 years of salaries are provided, which is not enough to predict accurate salary increases over the next 10 

years.  

▪ Even though the predictors used for team selection translate to current football logic, there is still a trade-off of 

interpretability vs accuracy.  

▪ The internal and external environments of football are unpredictable, and predictions of economic impact could be 

completely opposite to the actual outcomes. For instance, new teams may be introduced into the championship, and 

players may get injured, challenging revenue that can be generated from rank increases.  

 

 

 

 

 

 

 

 

  



APPENDIX 

A. Raritan player distribution by position 

 
Defender  76  
Midfielder  46  
Forward  35  
Midfielder, Forward  37  
Goalkeeper  20  
Defender, Midfielder  9  
  

B. Lasso Regression important predictor coefficients and model efficiency 

 
Statistic  Lasso Coefficient  

Gls  -1.606882  
Standard FK  -0.948223  

Total Cmp%  -0.397181  
Medium Cmp%  -0.896960  

Blocks Pass  0.909493  
Performance GA  4.089069  

Penalty Kicks PKm  0.933866  

R-squared score  Mean cross validation score  
0.868616  0.778888  

 

This model was the best performing model compared to ordinary lasso regression, as it attained a higher mean CV 

score and R-squared, meaning more accurate predictions.  

 

C. 1. Python model code for predicting probability of success of being competitive 

 
1. The variance that each predictor contributes to the model was factored to increase accuracy  

  
2. The success probabilities were calculated here  

Note that the probability of reaching the top 10 teams within the next 5 years is calculated using 

 
1 − (1 − Pr[𝑟 ≤ 10.5])5 

 
 

  



 
 

C. 2. Lasso regression model assumptions 
  
The Lasso Cross Validation model assumes splitting the dataset into 3 groups, as it generates a less biased estimate of 

performanceiv. 2 groups are used as training samples, and 1 as a testing sample.  

 

The dependent variable is the team rank, and the independent variables are the player statistics. Error terms are 

assumed to be normally distributed with mean 0 and constant variance, independent of predictors.  

 

Let 𝑟 denote the rank and 𝑟 ∗ denote the predicted rank. Correcting for continuous vs discrete, the probability of 

ranking first is:  
 

Pr[𝑟 ≤ 1.5] = Pr [
𝑟 − 𝑟 ∗

𝜎𝑟
≤

1.5 − 𝑟 ∗

𝜎𝑟

] =  Φ (
1.5 − 𝑟 ∗

𝜎𝑟
) 

  
Where Φ is the CDF of a standard normal random variable.  

 

The variance 𝜎2 is estimated from the data on 𝑟 − 𝑟 ∗. 

 
The probability of reaching the top 10 is similarly calculated, using Pr[𝑟 ≤ 10.5]. 
  

D. 1. Characteristics of Salary by Country 

 

 
 

Here, Raritan salary is distinctly lower than the other countries. This is implied to be due to the lack of a national 

team. 



D. 2. Change in Salary by entering a national team 

 

  
The table shows the derivation of the salary increase on the year Rarita creates a national team. The average salary of 

all players fitting the condition was taken as a proxy.   

 

D. 3. Change in Salary by winning 

 

  

 
The table shows the derivation of salary increase if Rarita wins the tournament. This involved comparing the average 

salary in 2021 between the winning nation and the rest. 

 

D. 4. Salary Projections 

 

  

• Salary was projected using each component as shown in the table.  

 
• The ’Sum’ row reflects the total salaries payable every year.  

 
• As assumed, once Kazlo retires, his salary from 2028 onwards goes to 0, and Nakanjako’s salary starts being 

paid, starting growth from the 2020 salary number.  

 

 

 

 

 

 

 

 

 

 

 

 



D. 5. Salary projections of loaned players as a source of revenue 

 
To interpret this, the red numbers are the revenues received each year for each player. For example, B. Adongo is lent 

for 2022 and 2023, F. Gan is lent for 2027 and 2028. Revenue figures at the bottom are the sum of incoming 

cashflows for each year.  

 

E. Correlation matrix for revenue subcategories 

 
  Matchday  Broadcast  Commercial  

Attendance  0.322769  -0.193377  0.295109  
Social media  0.537578  0.154145  0.818948  

  

 

• Moderately high correlation between Matchday Revenue and social media. 

 

• Commercial Revenue strongly correlated with social media. 
  

• Broadcast shows weak correlation with both factors. 



 

F. Social media followers and league attendance projections  

 

 
 

  

 
Derivation of scaling factor for Matchday Revenue using Attendance and Social Media.  

 

 
 

  

 

Derivation of scaling factor for Commercial Revenue using Social Media.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



G. Comparison of Rarita’s expenses with other countries 

 

  

 
Country  2020 rank  2021 rank  
Galamily  Unranked  7  

Greri Landmoslands  5  11  
Nganion  2  3  

Sobianitedrucy  3  1  
 

Gamily, Greri Landmoslands, Nganion and Sobianitedrucy had similar GDP per capita as Rarita and are competitively 

successful, thus used as a benchmark for expenses and revenue projections.   

 

H. Expense breakdown of benchmark countries based on 2016-2020 data (doubloons)  

 
Figures highlighted in yellow are the expense targets to be reached in the first 3 years  

Total Expenses (1) + (2)  
  2016  2017  2018  2019  2020  

Galamily  213.41  231.32  295.03  284.23  276.62  
Greri 

Landmoslands  
196.38  178.13  196.63  258.05  272.54  

Nganion  315.36  295.58  453.06  449.75  435.28  
Sobianitedrucy  259.58  313.62  342.01  418.63  361.98  

Average  246.18  254.66  321.68  352.67  336.61  
Staff costs (1)  

Galamily  137.75  133.09  153.94  150.42  164.4  

Greri 

Landmoslands  
155.94  125.46  144.58  188.68  188.79  

Nganion  252.69  232.49  317.6  300.64  303.42  

Sobianitedrucy  195.63  227.3  246.2  301.54  246.11  

Average  185.5  179.59  215.58  235.32  225.68  

Other costs (2)  

Galamily  75.66  98.23  141.09  133.81  112.22  

Greri 

Landmoslands  
40.44  52.67  52.05  69.37  83.75  

Nganion  62.67  63.09  135.46  149.11  131.86  

Sobianitedrucy  63.95  86.32  95.81  117.09  115.87  

Average  60.68  75.08  106.1  117.35  110.93  

  

 



I. Average staff costs and other costs growth rates based on 2016-2020 data  

 
Country  Staff costs growth rate  
Galamily  1.048226  

Greri  1.065636  
Nganion  1.060497  

Sobianitedrucy  1.071498  
Average  1.061464  

  
Country  Other costs growth rate  
Galamily  1.130421  

Greri  1.207676  
Nganion  1.284719  

Sobianitedrucy  1.167858  
Average  1.197668  

  

J. Economic projections for Rarita 

 
Inflation and household savings were initially considered as predictors, however in order to do so they were forcasted 

from 2021-2031 using a time series with an ARIMA(0,1,1) and ARIMA(0,1,0) model respectively which output 

constant values for all years. Thus, they were not considered. Results from this can be seen below;  
Inflation (Time Series)  

 

J. 1. Consumer Price Index 
 

  

J. 2. CPI vs Fitted CPI for 199-2020 using ARIMA(0,1,1) model 
 

  



J. 3. Forecasted CPI for 2021-2031 using an ARIMA(0,1,1) model 

  
J. 4. R output showing CPI forecast for 2021-2031 including 90% and 95% confidence interval 

 

  
  

K. Household Savings (Time Series) 
 

  
Household Savings Rate vs Fitted Household Savings Rate for 2011-2020 using an ARIMA(0,0,0) model with a non-

zero mean  
 

 

 



  

Forecasted Household Savings Rate for 2021-2031 using an ARIMA(0,0,0) model with a non-zero mean  

 

  

R output showing household savings rate forecast for 2021-2031 with 80% and 95% confidence intervals  
 

 L. Healthcare Spending (Time Series) 

 
Healthcare spending was a significant predictor used in the linear regression model predicting GDP per province from 

2021-2031. It was forecasted using as a time series using an ARIMA (0,1,0) model with drift.   

  
 Healthcare Spending vs Fitted Healthcare Spending for 2011-2020 using an ARIMA(0,1,0) model with drift  

 

 



  

Forecasted Healthcare Spending for 2021-2031 using an ARIMA(0,1,0) model with drift  

 

  
 

R output showing healthcare spending forecast for 2021-2031 with 80% and 95% confidence intervals  
 

The 95% confidence interval around forecasted healthcare spending is tight, whilst the ACF and normal Q-Q plot 

below indicate a goodness of fit.  

  

ACF of Fitted Healthcare Residuals  

 



  

  
 

 Normal Q-Q Plot of Healthcare Spending Residuals  

 

M. GDP per capita without a national team 
 

GDP per capita was forecasted using through time series using an ARIMA(0,1,0) model with drift. This was 

calculated in order to understand how the GDP would have continued to grow if there was no implementation of an 

international soccer team in Rarita.   

  

GDP vs Fitted GDP for 2011-2020 using an ARIMA(0,1,0) model with drift  

 
  



  

Forecasted GDP for 2021-2031 using an ARIMA(0,1,0) model with drift  

 

  
  

R output showing GDP forecast for 2021-2031 with 80% and 95% confidence intervals  
 

N. GDP per capita with a national team 

 
Data used to predict GDP per capita for 2021-2031 with the impact of an international soccer team  
Data from 2011-2020 was used in a linear regression in order to forecast the GDP from 2021-2031. The forecasted 

outputs as well as the linear regression inputs can be seen in the following graph. The times series forecast for 

healthcare spending from 2021-2031 was utilised in the model below, as well as the expenses and revenues previously 

calculated for 2021-2031.   

 

 

 

 

 

 

 

 

 

 

 



Year  GDP (per 

capita)  
Healthcare 

Spending (per 

capita)  

Profit (per 

capita)  

2011  18,292  1,427  25  
2012  18,523  1,437  26  
2013  18,785  1,449  27  
2014  19,260  1,465  28  
2015  20,770  1,509  29  
2016  21,646  1,541  30  
2017  23,047  1,604  41  
2018  23,820  1,657  22  
2019  24,880  1,725  33  
2020  23,863  1,730  14  
2021  25,187  1,764  17  
2022  24,621  1,797  -6  
2023  25,807  1,831  2  
2024  27,032  1,865  10  
2025  28,279  1,898  19  
2026  29,529  1,932  28  
2027  31,606  1,966  51  
2028  33,776  1,999  76  
2029  36,195  2,033  106  
2030  38,901  2,067  141  
2031  41,933  2,100  181  
  
In order to determine the level of profit in Rarita for the years 2011-2015 total revenue and expenses were forecasted 

backwards using a rate of 0.93 for revenue and 0.92 for expenses. This was calculated by taking the average of 

Revenue_t/Revenue_t-1 and the average of Expenses_t/Expenses_t-1 for the years 2016-2019. The change from 

2019/2020 was excluded as it was an outlier.   

 
Economic data for 2020 indicates some sort of market crash due to the stark decrease in GDP, inflation and soccer 

profit. It was assumed that the years 2011-2015 did not experience such a market crash and thus only the change in 

revenue and expenses for 2016-2019 was considered.  

 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



N. 1. R Code and Output of Linear Regression for GDP 
 

Initially the data for 2011-2020 was partitioned into a training and test data set as seen in the following R code.   

  
Statistics regarding this model can be seen in the table below  

 
R Squared  Adjusted R 

Squared  
sigma  P value  df  Log 

likelihood  
AIC  BIC  

0.991  0.982  324  0.00144  3  -47.4  105  105  
  
The complete data for 2011-2020 was used in order to fit the 2021-2031 data. The summary of this fitted model is 

detailed below through R output.  

 
Summary of fitted model  

  

 

 

 

 

 

 



O. Okun’s Law 

 
Okun’s law, proposed by Arther Okun, investigates the relationship between a countries GDP and unemployment 

rate.   

  
Where;  
Y = potential GDP  
Y* = actual output  
C = factor relating to changes in unemployment to changes in output  
U = actual unemployment rate  
U* = natural rate of unemployment  
Whilst there are other factors at play that influence both GDP and unemployment there seems to be empirical support 

for Okun’s law.  
  

P. Population 
 

The population of Rarita from 2021-2031 was forecast through a time series in R in order to determine the GDP per 

province in Rarita as detailed below.   

 

  
  

Population vs Fitted Population for 2011-2020 using an ARIMA(0,1,0) model with drift  

 
  



  

Forecasted Population for 2021-2031 using an ARIMA(0,1,0) model with drift  

 

  

 

R output showing Population forecast for 2021-2031 with 80% and 95% confidence intervals  
 

Q. Impact of GDP per province 

 
In order to determine the impact of GDP on each province the population of Rarita from 2021-2031 was projected 

using a time series. To ascertain how the population would be distributed within Rarita’s various provinces, the 

percentage of population residing in each province was calculated from 2011-2021. The average population 

percentage from 2011-2021 was assumed to demonstrate how the population would be distributed between the 

provinces in 2021-2031.  



  

 
Using this average percentage, population per province was calculated as seen in the following table.  

 

  
To calculate the total GDP of Rarita from 2021-2031 the forecasted population was multiplied with the predicted GDP 

per capita. The next step was to determine the percentage of GDP attributable to each province from 2021-2031. The 

percentage of total GDP for each province was calculated for 2011-2020. It can be seen in the table below that East 

Rarita’s percentage of total GDP was increasing at the highest rate, followed by West Rarita, with Central Rarita’s 

percentage of GDP decreasing.   

  

 
As our implementation plan has a focus on decreasing the wealth gap between the provinces, percentage of total GDP 

per province for 2021-2031 was calculated in accordance. It was assumed that from 2021-2024 the percentage of GDP 

per province would remain that same as it did in 2020. This is because these years mark the infancy of our newly 

formed International Team, whilst soccer revenues remained low.  



However, from 2025-2031 the percentage of total GDP in Central Rarita was assumed to grow at a rate of 1.5% p.a. 

and the percentage of total GDP in West Rarita was assumed to grow at a rate of 2.5% p.a.   

 

  

 
Using these assumptions, we were able to determine the total GDP per province from 2021-2031.   

 

  

 
Finally, GDP per capita was calculated as Total_GDP_t/Population_t as seen in the table below.   
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