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Summary Sheet
Global Sports League Scheduling System

The Global Sports League (GSL) is an international sports competition with minimum 2 rep-
resentatives of each continent and 20 teams total participating. The main goal of our work is to
create a balanced and suitable schedule while ensuring the accomplishment of several constraints:
minimizing ecologically damaging travel, providing enough rest for players, and honoring the league’s
broader objectives of diversity, financial feasibility, and community outreach.

We developed selection criteria for teams, like their performance (e.g., FIBA ranking in the case of
playing basketball), financial capability, the development of tourism (Travel & Tourism Development
Index), political stability and the availability of facilities. A weighting was provided to each of the
criteria to reflect their relative priority in our model via Analytical Hierarchy Process.

The competition format groups the 20 teams into blocks for the purpose of minimizing long-
distance travel and maximizing environmental sustainability. Teams play "home and away" but no
more than three games consecutively in or out of their home region, to avoid jet lag and ensure
equal rest time. Rest days and travel days are scheduled so that teams have adequate recovery time,
particularly when crossing continents.

We propose scheduling windows with buffers for intercontinental travel between geographic areas
(about 5-7 days for flights across continents) and local rest. Where it is possible, we group games
from the same region together so that we take fewer transcontinental trips.

With the weighted country selection model and block scheduling mechanism, the solution allows
equitable competition, governed travel constraints, and equal periods of rest. The GSL paradigm
ensures global involvement and viewing attention without losing consideration for ecological viability
and resource restraint. The offered model can be adjusted to varying sports and territories and
therefore represents an implementable master plan to global sporting schedule problems.
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Letter to the Decision Makers

To the Directors of the IMMC,

We are team 2025003 and we are pleased to present to you our recommendation for the Global
Sports Association scheduling system. Thank you for your confidence in our team, we are delighted
to have been given a chance to work on this problem and are committed to producing an accurate
and detailed mathematical solution.

Our proposed model ensures a balanced and efficient schedule that aligns with the GSL’s objec-
tives of fairness, diversity and ecological sustainability, which are as valuable for us as proficiency
of the players. Key features include optimized travel routes, equitable rest periods between games,
and enhanced viewer engagement, which contributes to economic prosperity of diverse countries that
participate in the tournament. We believe that this model will significantly improve the league’s
operations and fan satisfaction by providing a solution that intends to optimize parameters of the
schedule that correspond to our global goals and values. We thoroughly reviewed various factors to
determine participants and appropriate schedules, and constructed a formula that could be easily
adapted to different sports. We also attempted to carefully consider as many factors as possible and
provided a solution that applied mathematical and computational approach.

Unfortunately, some data was not available, so estimations and approximations had to be made.
Thus, we hope that excerpts at IMMC can improve our calculations and use the given recommenda-
tion as a basis for their decision making.

Thank you for your consideration.

Sincerely,

Team 2025003
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Visual Graphic

Basketball Tournament (MDRR) — Custom Pan & Wheel Zoom
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Figure 1: Map of the world with the participants

Basketball Tournament{MDRR) — Custom Pan & Wheel Zoom -
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Block 0 game

Round 1) H USA (Orlando) vs Mexico A

Round 2) H Brazil (Sao Paulo) us USA A

Round 3) H Canada (Oshawa) vs Mexica A
Round 4) H Argentina (Buenos Aires) vs USA A
Round 5) H Brazil (Sao Paulo) vs Canada A

Figure 2: Close up of USA and Mexico and their host cities

FIBA Ranking Points Table Round 2 - Upcoming Matches
Place/ID Team Initial FIBA Dynamic FIB Team Area Points. Home: Canada vs Away: USA|

1 USA 839 839 Australia  Asia+Oceania 1 Home: Argentina vs Away: Spain

2 Germany 755.1 755.1 China Asia+Oceania 1 Home: Germany vs Away: Italy

3 France 753 753 Italy Europe 1 Home: Poland vs Away: Mexico

4 Canada 7475 7475 USA America i Home: Korea vs Away: China

5  Spain 7466 7466 Angola  Africa 0 Home: Japan vs Away: South Africa
6 Australia  733.2 7332 ina  America 0 -

7 Awgentna 7318 7318 Brazil  Amerca 0 :m S ;,I"v;l'r:':fﬁy)f'mwm
8 B 674 674 Canada America 0 B ;

9 Ital 639 9 Céte d'lvoire Africa [

10 Poland 593.6 593.6 Egypt Africa 0

i Japan 529 529 France Europe [

12 New Zealand 489.3 489.3 Germany Europe o

13 Mexico 438.5 438.5 Japan Asia+Oceania 0

14 China 394.6 394.6 Korea Asia+Oceania 0

15 Cote d'lvoire 388.9 388.9 Mexico America 0

16 la 380.6 380.6 New Zealand Asia+Oceania 0

17 Tunisia 3386 3386 Poland Eul 0

18 Egypt 330.1 330.1 South Africa_Africa 0

19 Korea 230.9 2309 Spain Europe ]

20 South Africa 66.1 66.1 Tunisia Africa o

Round Time in seconds: 5.00

Figure 3: Simulation: dynamic rating
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1 Introduction

1.1 Question Restatement

We are asked to first build a model to create a schedule for a GSL, where 20 teams are compet-
ing. The model, being used to create the schedule, will intake diversity, equity, sustainability into
consideration. We restate the problem, and outline our approach as follows:

1. Choose the sport and teams that are going to participate in the tournament by weighting
parameters that support abilities of the teams to participate

2. Find out factors that affect schedule of the teams

3. Create the model that would consider all the conditions required in the task (time limits,
diversity, etc.)

1.2 Objectives

Our overarching objective is to promote the sport of choice and increase interest in team sports
while preserving cultural and international variety: we urge individuals to engage in sports and
investigate cultures worldwide. We also integrate ecological values by taking into consideration
awareness of environment pollution.

2 Key Factors

2.1 Choice of sport

Among the criteria considered for the sports choice was the relative popularity of the team
sports and availability of reliable statistics, sport’s accessibility across the world’s various socio-
economic backgrounds, its technical resemblance to other sports, allowing for the model’s flexibility,
the experience of organising international tournaments, and personal passion. Basketball is among
the most watchable sports in the world with around 800 million people in the fanbase [§]. Its broad
appeal ensures a potentially large and engaged audience for an international league. Basketball
does not require exceptional facilities, accounting for equitable access for participation for people of
various socio-economics backgrounds. Basketball is fast-paced, dynamic, which makes it particularly
exciting to watch and, thus, establishes basketball as an eligible candidate for the sport to be played
in the Global Sports League.

2.2 Choice of teams

The Global Sports League (GSL) states geographic diversity, equitable matchups and the presence
of 20 teams as its main aims in terms of choosing competitors. To begin with, we have considered
both national teams and professional clubs to take part in the GSL, however, the latter proved to
be inefficient for several reasons. Firstly, due to the nature of the competition in our model that
assumes teams traveling to the home countries of their opponents and hosting some matches at their
stadiums, professional clubs would have to play 19 games of the season at one arena which is likely
to cause a decline in fans purchasing tickets and, thus, a loss of money in the long run. Secondly,
national teams have more financial opportunities to travel and more fans around the world to ensure
that the GSL would earn money from ticket sales and stadium revenue (merchandising, etc.) [I].
Lastly, the national teams were chosen since there is much more data available online to do the
calculations compared to that of professional clubs. For our main model we have decided to consider
male national basketball teams, however, to comply with the values of the GSL, we provide an
extension of the model to account for women’s teams at the end of this section.
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The Global Sports League is said to have 20 teams and at least 2 teams representing each continent
(excluding Antarctica), so we divided the world into 4 parts: the Americas, Europe, Asia (including
Oceania), and Africa. Since we have divided the world into roughly equal parts, we have decided
to choose 5 teams from each “region”. Given that the model must account not only for the
competitive performance of the team but also for other factors and that we must be able to adapt
our model to different team sports, we have chosen the following criteria to distinguish whether a
national team is eligible to participate in GSL or not. The final value that determines a team’s
eligibility to participate in GSL is going to be presented as a number in the range of [-1;1], so
each criteria considered in this part must be quantified, normalized and weighted.

2.2.1 Place in the global ranking

GSL strives for competitive equity and, thus, the teams selected must have a comparable level
of skills to maintain fairness and fan interest. We exploited the FIBA World Ranking presented
by NIKE [2] because it is the international measurement for the successfulness of a team and it
provides classification of teams by geographic regions that we have established earlier. This ranking
assigns points to each national team according to its performance in the season which range from 20
(Haiti) to 839 (USA). To normalize a team’s place in the FIBA Ranking we decided to use the min
max scaling, which is the most common method of rescaling data that calculates the new values
in the range [0;1]. Note: all of the calculations were done for a specific region, not the whole world
(i.e. the max and min value was chosen from the countries in the region).

, @ —min(z)

max(x) — min(z)

The place in the ranking does impact the ability of a team to enter GSL because we want to
choose the top teams from each region for the competition to be fair, however, we have decided not
to create a negative score for this factor since the place in the ranking does not affect the team’s
ability to participate.

2.2.2 Tourism and Development Index

The nature of the competition implies that a competitor will be the host of half of its games
in the season (19), thus, there is a need to examine the attractiveness of the team’s home country
for tourism, safety and infrastructure. The Travel & Tourism Development Index [3] index
measures “the set of factors and policies that enable a sustainable and resilient development of T&T
[Travel&Tourism|” [4]. We used the same method of min max normalization for this index, and
we also did not create a negative score since there is some level of tourism in almost every country
and it is always exciting to explore the world for fans. The only way a country could have a negative
score is if there is currently an armed conflict or crisis that prevents tourism and endangers the safety
of the fans, but this is going to be accounted for in the Additional criteria section.

2.2.3 Financial situation

ASSUMPTION Ne1

The GSL does not compensate for the expenses of training, transporting and maintaining a
national team. There costs lie on the government of the participant country.

ASSUMPTION Ne2

All countries in the world spend an equal amount of their annual expenditure on sports.
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ASSUMPTION N3

Different sports have equal levels of popularity in all countries of the world.

Given the fact that having a basketball team and constantly traveling around the world to play
games is expensive, we ruled it reasonable to take into account the financial situation of potential
competitors and their ability to afford a season in the league. Since there is no data available on
annual spending on basketball in all countries of the world, we decided to use data on GDP [5],
the percentage of GDP annual expenditure made up in all countries [6], the percentage of annual
expenditure sports and recreational activities make up and the popularity of different sports based
on fanbase. Using information on sports spendings in Europe, we have determined that on average
countries allocate about 0.8% of their annual expenditure to recreational and sporting activities [7]
and, hence, have calculated the annual sports budget for all countries. Then we have used the ranking
of the most popular sports [§| to determine the portion of the global sport fans basketball has.

ASSUMPTION Ne4

Countries distribute their sports budget between sports according to their level of popularity.

Based on this number, for each country we have calculated the annual basketball budget. We
also had to estimate the costs of having a national basketball team including travel expenses and
players’ salary. Data on approximate NBA team’s yearly expenditure indicated that they spend
about $17.2 million [9] without players’ salary. The median NBA annual salary for 2024-2025 season
is $6,696,429 [10] (note: the average salary was not considered since it is likely not to be an accurate
representation of the earnings because star players like Stephen Curry make over $55 million [10]
and cause the average to fluctuate) and each team plays 82 games per season [I1], making the pay
per game equal to $81,664. To calculate the minimum amount of money each country must have
allocated to basketball we consider a team of 5 players and 38 matches. This results in salary
expenses of $15,516,160 for each country. Hence, the total costs of maintaining a basketball team
and participating in the tournament for one team are approximately $32,716,160. Every country
has received a score between [-1;1| depending on their annual sport budget. We decided to award
scores in the range [-1;0] to countries with budget below $32,716,160, a score of 0 to countries with
budget exactly $32,716,160 and scores in the range [0;1| to countries with budget above $32,716,160.
Additionally, due to the uneven distribution of data (i.e. the countries with scores [-1; 0] can have
budgets of [$0; $32,716,160] and countries with scores [0;1] can have budgets [$32,716,160; oo]) we
have decided to give all countries with budgets above $65,432,320 ($32,716,160*2) scores of 1.
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Figure 4: Distribution of In(Country’s budget for GLS)
Red line - threshold value of country’s budget to host GLS

2.2.4 Additional Criteria

We have decided to consider two additional criteria: current political situation and the number
of FIBA approved basketball courts in the country (note: there are some exceptions to this rule in
Africa which will be elaborated on later in this section). These are boolean variables that are taken
into account after calculating the total score. Any country with an ongoing armed conflict cannot
participate in the tournament [I2]. Any country with less than 5 FIBA approved basketball courts
cannot participate in the tournament [I3] (due to the lack of stadiums in African countries and
the desire of GSL to maintain diversity we have decided to take several countries with less than 5
stadiums to promote basketball around the world and give opportunities for strong teams to compete
in the league).

2.2.5 Weighting the criteria

After quantifying and normalizing all of the criteria, a weight must be assigned to each one of
them. To do this we decided to use the Analytical Hierarchy Process which is a technique used
for analyzing complex decisions. In AHP all factors influencing the decision (i.e. the choice of the
country) are compared to each other and a score of their relative importance is assigned according
to the following table:

In order to generate the weightings we created a pairwise comparison matrix where lines and
columns represent (up to down, left to right): place in the FIBA ranking, financial situation and
Tourism & Travel Development Index.

1 35

M=1[: 105
1 179
5 5
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Value | Meaning
1 Equal importance
Moderate importance
Strong importance
Very strong importance
Extreme importance
2,4, 6,8 | Can be used for further distinctions

O | o w

Table 1: Scale of Importance

To normalize the matrix we need to divide each value by the sum of its column and then calculate
the weight of our criteria by evaluating the arithmetic mean of the rows in the normalized matrix.

0.652 0.714 0.455
Myorm = | 0.217 0.238 0.455
0.130 0.048 0.091

The calculated weights are: FIBA ranking - 0.606; Travel & Tourism Development Index
- 0.09; financial situations - 0.303.

However, the Analytical Hierarchy Method has a major drawback: the judgements can be incon-
sistent, for example, we could have named place in the FIBA ranking very strongly more important
than financial situation, financial situation strongly more important than Travel & Tourism Develop-
ment Index, but FIBA ranking only moderately more important than Travel & Tourism Development
Index. To ensure that our further analysis is not based on incorrect weightings, we need to check
whether the matrix’s Consistency Ratio (CR) > 0.1. To do this we need to calculate the Weighted
Sum Vector by multiplying the original matrix M and the calculated weights, .. and Consistency
Index.

1 3 5] [0.607 (1 x 0.607) + (3 x 0.303) + (5 x 0.090) 1.838
WeightedSumVector = [+ 1 5] x[0.303| = | (3 x 0.607) + (1 x 0.303) + (5 x 0.090) | = |0.920
= L1 |0.090 (£ x 0.607) + (£ x 0.303) + (1 x 0.090) 0.282
N Toor + o308 + oo _ 3028 +3.036 +3.133 5066
max 3 3 .

or — Amax — _ 3.066 — 3 _ 0.066
n—1 3—-1 2
Now we can determine CR by dividing Consistency Index by Random Index (a predetermined

value which equals 0.58 for n = 3). Hence, CR = 0.057, indicating that the weightings are correct
and the judgements are consistent.

= 0.033

2.2.6 List of participants

After ranking the countries according to the normalized scores and their weightings (Score =
NormFIBA % 0.606 + NormTD % 0.09 + NormMoney * 0.303) and applying the boolean criteria
(see Appendix 1) we have determined 20 countries to participate in the Global Sports League:

While determining the final list of participants we faced an issue with African countries since
they do not have such large basketball budgets and many FIBA approved stadiums. On the other
hand, many African teams hold high spots in the FIBA rankings, so it seems unfair to ban them from
competing due to the financial situation. In order to comply with the values and objectives of GSL
we decided to assume that GSL can assist with covering the costs of participation in the tournament
and provide additional funds to develop infrastructure in countries like Angola (4/5 FIBA approved
stadiums [13]) and Cote d’Ivoire (1/5 FIBA approved stadiums [I3], but 31 in FIBA ranking and
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Continent Country Continent | Country
North America | USA Europe Spain
North America | Canada Europe France
South America | Argentina Europe Italy
South America | Mexico Europe Germany
South America | Brazil Europe Poland
Asia China Africa South Africa
Asia Korea Africa Tunisia
Asia Japan Africa Egypt
Oceania Australia Africa Angola
Oceania New Zealand | Africa Cote d’Ivoire

Table 2: List of participants

has recently received donation from an NBA player to renovate more stadiums [I4]) to promote
basketball globally.

2.2.7 List of cities

When the teams are chosen, each team must play 19 games “home”, meaning that there must be
19 places to host games. One town is in almost every case the capital of the country, all 19 games
should not be played on the same stadium, however, games in one section can be played on one
stadium to minimise the travel time. We have analyzed the available stadiums in each country [13]
and generated a list of cities that can host GSL’s matches.

Country City 1 City 2 City 3 City 4 City 5
USA Washington Las Vegas Orlando Dallas Santa Cruz
Canada Ottawa Oshawa Halifax Victoria Edmonton
Mexico Mexico City Merida San Luis Potosi | Hermosillo | Monterrey
Brazil Brasilia Rio de Janeiro Sao Paulo Goiania Campinas
Argentina Buenos Aires Rosario Mar del Plata | Paysandu Santa Fe
Australia Melbourne Sydney Cairns Gold Coast | Brisbane
New Zealand | Wellington Nelson Christchurch | Invercargill | Dunedin
China Beijing Shanghai Chengdu Foshan Tianjin
Japan Tokyo Chiba Koto City Osaka Tokushima
Korea Seoul Goyang Anyang Wonju Busan
Spain Madrid Valencia Malaga Barcelona Calvia
Germany Berlin Frankfurt Munich Hamburg Dresden
France Paris Nice Bordeaux Toulon Lattes
Italy Milan Rome Naples Bologna Palermo
Poland Warsaw Katowice Wroclaw Poznan Lodz
South Africa Pretoria Johannesburg Soweto Maputo Maseru
Tunisia Tunis Jemmal Monastir Nabeul Kairouan
Egypt Cairo Alexandria
Angola Luanda Benguela
Cote d’Ivoire Abidjan

Table 3: List of cities

2.3 Choice of factors affecting the schedule

Among factors affecting schedule choice were taken into account:
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Travel distance — a crucial factor to consider from both ecological and sportsmens’ health

preservation standpoint.

The number of games played — ensures diversity cultivation and offloads sportsmens’ accu-
mulated exhaustion, while keeping dynamics of the championship.

Equitable matchups — allows for diversity cultivation, equity agenda ensure and engagement
of the championship for the fanbase.

Time difference and adaptation — essential to account for when ensuring sportsmens’ un-
quenchable performance due to health issues prevention and justice establishment due to minimisa-
tion of host country’s advantage.

Fanbase — a crucial predictor of the tournament’s financial success in terms of both virtual
audience and direct tourism enrichment for the countries-participants.

Participants’ budget constraints — while it is generally assumed that countries-participants
are to pay equally for the standardised quality level of any possible expense streams during the
tournament, being a boolean factor, which embeds justice establishment, diversity agenda is preva-
lent, thus relatively poor countries-outliers, which are considered to be best representatives of their
geographical region on the total normalisation score would be guaranteed sponsor compensation,
covering their expenses.

Tourism attractiveness — this factor is one of the potential predictors of the tournament’s
financial success due to relatively greater match attendance, while it also ensures cost-effectiveness
for the country-participant, covering championship participation costs with increased tourism flow,
thus increased consumer spending, i.e. GDP and tax revenue.

Training sessions — a factor, ensuring sportsmens’ cross-season rehabilitation and thus in-
creased performance and safeguarding agenda alignment.
Emergencies — risk-assessment is a vital component, underpinning sustainable tournament

conduction, while simultaneously giving rise to diversity relevance in practices such as guaranteeing
at least five officially FIBA approved stadiums in the country-participant.

3 Developing Schedule

3.1 Format of the tournament

We decided to focus on principles of diversity, ecology, and equity as the main factors taken into
consideration during the development of the schedule of games.

We decided to follow the following assumptions while creating the schedule:

To maintain diversity and justice, as stated above, we have included 5 countries from 4 geographic
areas. Every two teams should play with each other twice: once in the home country of one team
and the second time in the home country of another team. This would contribute to the diversity of
the locations and equal opportunities.

As the time limit stated in the task should not exceed 9 months and often a break (often 2-4
weeks) is required between the seasons, we are going to hold the GSL in two seasons (each 4 months
or approximately 18 weeks, which equals 126 days. In case this would not be enough, we will consider
another number of weeks less than 40, which equals 9 months). The seasons will be mirroring each
other in terms of the location of hosting a game: if during the first season games were held in the
home country of one team, during the second round, they will be held in the home country of another
team. We are also going to host several games within a week or even at the same time to minimize
periods between games within a geographic area and reduce the time of the tournament.

No teams should play more than 3 games in a row at home or in another country [26]. This
limitation would increase diversity and equity of chances. Also, we attempt to make sure that every
team returns to the home country as often as possible. Alternating 1 game at home and 1 game
outside would result in massive pollutants due to emissions from planes. They also would not be
desirable for fans of every team, as those who would travel to another country (or continent) would
be only able to witness one game. To combine minimization of pollution and ecological consideration,
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we decided to focus on alternating 2 or 3 games played in another geographic area, 2 or 3 games
played in the home country, or 2 games played within the geographical area for every team.

Basketball players generally need approximately one day for each time zone traveled to recuper-
ate from jet lag, since circadian resynchronization [I5] occurs at about one hour per day; however,
eastward travel (phase advance) is more disruptive than westward travel [16] [I7] due to the chal-
lenges of advancing sleep cycles. Scientific analyses of NBA teams reveal this asymmetry: eastward
jet lag diminished home team performance by 4.53 points every 2-hour shift over a decade, while
free throw accuracy declined approximately 0.8% [I8] [19] following travel, emphasizing lingering
deficits despite mitigation efforts. Nevertheless, constrained schedules sometimes restrict recovery
to 1-2 days, compelling teams to emphasize therapies such as scheduled light exposure, melatonin,
and sleep optimization (8 hours/night) to expedite: adaptation. Individual variability influences
recovery since elite athletes may adapt more rapidly; however, transcontinental travel (3 time zones)
typically requires 3-4 days for complete recovery [20] [21]. These conclusions correspond with chrono-
biological concepts and empirical performance data, highlighting the conflict between physiological
requirements and competitive pressures.

Therefore, we are going to state that at least 5 days should pass between the day of flight and the
game day in case we are considering flights between geographic areas and 3 days within a geographic
area [21] |26] [27]

One geographic area: minimum of 5 days (1 day flight + 3 days recovery + 1 day game)
Different geographic area: minimum of 7 days (1 day flight + 5 days recovery + 1 day game)

3.2 Time Limits

As the time limit stated in the task should not exceed 9 months and often a break (often 2-4
weeks) is required between the seasons, we are going to hold the GSL in two seasons (each 4 months
or approximately 18 weeks, which equals 126 days. In case this would not be enough, we will consider
another number of weeks less than 40, which equals 9 months). We are also going to host several
games within a week or even at the same time to minimize periods between games within a geographic
area and reduce the time of the tournament.

Since the games are taking place in different geographical areas or in different countries, time
should pass between the games. To determine how long breaks should be between two games played
by one team, we should consider the distances that the teams are going to travel and the time zone
differences.

3.2.1 Time and number of games

Our goal is to reduce the total number of long-distance flights, i.e., transcontinental flights. (We
consider short "intracontinental" trips across countries to be significantly less expensive, although
technically these are also flights, but they are shorter and simpler.) So we are going to alternate 2-3
games in the home country with 2-3 games abroad.

Below is an example of a detailed calculation, which shows that with reasonable planning, we
meet the allotted 9 months, even taking into account all the breaks.

The structure we are going to implement is based on the division of games into two main blocks
in each season:

Games within a geographic area:

To determine the number of games in a block, we are using the number of combinations formula:

0= (1) = o

5 5!
0.2 (3) =5z~
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The formula above illustrates the number of games withing the geographic area. Since there
are 4 geographic areas, to estimate the total number within geographic areas the value should be
multiplied by 4.

Since the total number of games is 190, there are 150 games between geographic areas.

Therefore, there would be 40 games in each geographic area for the first case and a total of 150
games for the second case.

The structure we are going to implement is based on the division of games into two main blocks
in each season:

Games within a geographic area

Games between geographic areas

3.3 Structure of blocks
3.3.1 Block 1

This block consists of the games within the continents, with five teams in every continent playing
with each other, on the condition that each team should play every other team on their continent
(round-robin tournament). Hence, each team plays four games on their continent. The conditions to
be achieved for the games in this block are as follows:

1. Teams should play two games in their country and two in other countries so that the global
diversity is preserved.

2. As already mentioned, in order to reduce the number of flights and to be more environmentally
friendly, teams can only follow three patterns (H - for home games, A - for away games):

e HHAA — Two consecutive home games followed by two away games.
e AAHH — Two consecutive away games followed by two home games.

e HAAH — Home game, two away games, then a home game.

Each of the patterns gives a minimum number of flights for the team (each team starts at
home) — 3

3. The total number of rounds is at least five, and each of these consists of several parallel matches.
Bye is a time when a team does not have a game scheduled in a particular round. Our primary
goal is to minimise the time with available patterns for team’s paths.

4. Tt is also crucial to minimise the overall distance travelled by teams in order to reduce the
time spent in the air. This approach will facilitate a more efficient adaptation of the players
and simplify the organisation of the events. Furthermore, it will contribute to a reduction in
environmental impact.

The problem of minimising the distance in such tournaments is generally called the Traveling
Tournament Problem (TTP)[25]. It turns out to be an NP-hard problem, which means that it is
one of the most difficult computational problems to solve. However, in our case (as we only have 5
teams) we can provide a brute force solution by looking at all the possible paths that each team can
take.

For example, let’s take America. Assume we pick cities with the most courts in each state. This
will be Orlando in the USA, Mexico City in Mexico, Sao Paulo in Brazil, Buenos Aires in Argentina
and Oshawa in Canada.

Below is the schedule of matches by round with home and away assignments. This schedule was
derived by considering all possible match round assignments and home/away patterns to minimize
travel costs, ensuring fairness and logistical feasibility for all teams:
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USA  Mexico Brazil Argentina Canada
USA 0.0 2064.7 6884.2 7425.3 1722.4
Mexico 2064.7 0.0 7432.0 7392.2 3308.7
Brazil 6884.2  7432.0 0.0 1674.9 8188.0
Argentina 7425.3 7392.2 1674.9 0.0 8971.8
Canada 1722.4  3308.7 8188.0 8971.8 0.0

Table 4: Distances’ Matrix in km

Best Schedule Found

The optimal tournament schedule minimizes the overall travel cost for all teams. In this solution,

the total travel cost is:

Total Travel Cost: 76 046.69 km

Match Schedule by Round

The following table lists the matches scheduled by round. Each match entry includes the teams
involved, and clearly identifies the home team (with its city) and the away team (with its city). The
rounds have been sorted in ascending order for clarity.

Round Match Details

)

U B W WD N ==

USA vs Mexico — Home: USA (Orlando), Away: Mexico

USA vs Brazil — Home: Brazil (Sao Paulo), Away: USA

Mexico vs Canada — Home: Canada (Oshawa), Away: Mexico

USA vs Argentina — Home: Argentina (Buenos Aires), Away: USA
Brazil vs Canada — Home: Brazil (Sao Paulo), Away: Canada

USA vs Canada — Home: USA (Orlando), Away: Canada

Mexico vs Argentina — Home: Mexico (Mexico City), Away: Argentina
Mexico vs Brazil — Home: Mexico (Mexico City), Away: Brazil
Argentina vs Canada — Home: Canada (Oshawa), Away: Argentina
Brazil vs Argentina — Home: Argentina (Buenos Aires), Away: Brazil

Team Patterns

Each team follows a specific home/away pattern for its four matches to balance travel and per-

formance.

Team (City)

Pattern

USA (Orlando)

Mexico (Mexico City)

Brazil (Sao Paulo)

Argentina (Buenos Aires)

Canada (Oshawa)

HAAH
AAHH
HHAA
HAAH
HAAH
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3.3.2 Block 2

Calculation required for the second block

For the second block, it is crucial to focus on the requirements of fairness and efficiency of game
intervals and traveled distances.

Since every team has to play with every other team, it can be said that teams from geographical
area A could play with teams from geographical area B while teams from area C are playing with
teams from area D.

Optimization of schedule

To optimize the schedule, the remaining three parts of the block will contain the following pairs
of countries:

Africa and Americas, Europe and Asia + Oceania

Africa and Asia + Oceania, Europe and Americas

Africa and Europe, Asia + Oceania and Americas

Since the second season of the GSL will be mirroring the first season (being exactly the same,
but the locations of matches will be switched to the home countries of guests from the first season of
the tournament), we could develop a schedule that would be suitable for all three parts of the first
season, and when reversed, it would be suitable for the mirroring three parts of the second season.
The schedule, as stated above, should be satisfying in terms of distance traveled, breaks between
games abroad and within the geographic area, and it should also include minimal distances the teams
have to travel.

Round Day Matchups
1 Day 1 X1Y1, X2Y2, X3Y3, X4Y4, X5Y5
2 Day 6 X1Y2, X2Y3, X3Y4, X4Y5, X5Y1
3 Day 13 or 11  X1Y3, X2Y4, X3Y5, X4Y1, X5Y2
4 Day 18 X1Y4, X2Y5, X3Y1, X4Y2, X5Y3
5 Day 25 X1Y5, X2Y1, X3Y2, X4Y3, X5Y4

Table 5: X’s and Y’s with assigned numbers represent countries. Cells colored in pink represent
matches taking place in countries from area X.

Minimization of time

All the games taking place within every part of the block occur parallelly. Five games are played
in each of the three parts of the block. Within those five games, one flight between games takes
(the transitional part between pink cells and white cells). We also assume that between two matches
occurring between parts of the block and blocks themselves, 7 days should pass.

Within one part, 25 days are required to hold all the matches. Considering transitions between
the parts, a total of 89 days should pass.

Minimization of distances in matches between geographic areas

Every country from one geographic area has to play with 5 countries from another geographic
area in two visits (2 (or 3) games in the first season, 3 (or 2) games in the second season—a total of
5 games).

Since the schedule is already determined, minimization of distances is based on deciding on a
location within a country that is closest for the guest team. For these purposes, we have created a
table of distances between chosen cities with a python code.

3.4 Number of games to declare a winner

For the suggested model the concept of the total number of matches to declare an absolute winner
is barely applicable, considering that the model embeds the random factor (twist of 10%) into the
match’s outcome and focuses on dynamic rating of the league, which is adjusted after every match,
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switched teams’ block and tournament’s season on the basis of the initial FIBA rating, the advantage
of playing as a host/at home and the assumption of an increase of a team’s perceived ranking after
a win over a team with a higher initial ranking, following the psychological momentum effect. The
projected simulation better reflects the tournament’s complex nature.

Still, considering the evaluation of the minimum number of games required to declare an absolute
winner, we may employ the following logic:

It is crucial to note the assumption that the match’s outcome can be either a win or a loss in
basketball due to the provision of as many overtime as necessary until one team wins over another,
while the difference between the winner’s and the loser’s score is not accounted for in the model. If
a team wins 36 out of 38 games in the tournament, the probability of losing to another team two
times persists, which holds the possibility of the latter winning absolutely every match and thus
the tournament. However, increasing the number of wins to 37 guarantees that the only possible
loss would be regarded as only one out of two losses to whatever opponent, thus establishing equal
position between the two and securing at least a shared first place in the tournament.

Simulation Model for the Tournament

This two-season round-robin basketball tournament simulation model uses probabilistic game
outcomes, dynamic revision of ratings, and interactive time control via a graphical user interface.
The simulation is implemented in Python [see APPENDIX B| using Pygame and attempts to simulate
competitive dynamics among international teams using their FIBA ratings as a point of reference for
initial strength. Here, each team i is given an initial FIBA rating RY and a dynamic rating R; that
gets updated during the tournament.

Tournament Structure

The tournament is structured as a double round-robin, where every pair of teams (i, j) plays two
matches. In the first season, the match between teams ¢ and j is held at the home venue of one team
(e.g., team j), and in the second season the roles are reversed. Let S; denote the schedule for the
first season and S, the mirror image defined as:

82 = {(]71) | (Zaj) € Sl}
The final schedule for the tournament is given by
S=5US5

Each season consists of 21 rounds and the rounds are further divided into four recency blocks to
determine the weight of performance in recent matches.

Game Outcome Probability

For each match, the outcome is determined by computing the effective rating for each team, which
accounts for home advantage (+5% for Home Team and -5% for Guest Team), an uncertainty twist
(random), and the current dynamic rating. If team A (away) faces team B (home), their effective
ratings are computed as follows:

RA@ff = R4 x0.95 x (1 + EA), RB,eff = Rp x 1.05 x (1 + EB)

where €4,ep ~ U(—0.1,0.1) are uniformly distributed random variables representing a 10% twist.
The probability Pg that the home team wins is then given by:

RB,eff

Pp= Dol
Raesr + RB e

Consequently, the probability of an away win is P4 = 1 — Pg. A random draw is used to decide the
match outcome based on these probabilities.
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Dynamic Rating Adjustment

After a match is played, the winning team’s dynamic rating Ry, is adjusted if it is lower than the
losing team’s rating Ry. This adjustment reflects the concept of gained physchological momentum
which manifests in a rating increase. The rating update rule is defined as:

Ry + Ry +0.2 (RL — Rw) X (1.25 —0.25 b)

where the parameter b represents the recency block of the season [28]. The recency of the block b is

calculated as:
T'—r+1
b= | —
T/4

with 7" = 21 rounds per season and r being the current round index (reset for the second season).
Thus, if a lower-rated team wins, the rating gain is larger when the game is more recent (i.e., when
b is small) and diminishes as b increases.

Graphical User Interface and Time Control

The simulation can be seen on a graphic representation divided into three panels:

1. Left Panel (FIBA Ranking): The left-hand-side panel consists of a table with column
headers "Place/ID", "Team", "Initial FIBA", and "Dynamic FIBA". The team names are
sorted in descending order of their initial rating RY. The column for "Place/ID" has positions
from 1 to 20.

2. Middle Panel (Points Table): The points table standing has been supplied, where there is
a point from every individual match for every team. It has been ordered on overall points and
then team names.

3. Right Panel (Match Information): Here, the match schedule for the subsequent round is
shown and then the result of the matches that have been played in the present round.

An interactive slider at the bottom of the display lets the user dynamically change the duration
T, (in seconds) of the upcoming matches phase. The slider’s range is set to T, € [1,10] with a default
value of T,, = 5 seconds. The duration of the results phase is a fixed proportion of the round time:

Tresults - O4Tr

This interactive component enables real-time control over the pacing of the simulation, thereby
facilitating experiments on the effects of round duration on the dynamics of the tournament.

3.4.1 Overall Simulation Process

The simulation executes for every schedule round r of schedule §. The matches for the next
schedule for every round, for 7). seconds, are printed every round. Each of the matches are then
simulated under the probability model defined above, and the result printed for Tiesuts seconds.
The ratings and points are dynamically updated after every individual match. The simulation then
executes for every schedule of every schedule of every season, and the end of tournament standings
printed and printed and printed.

This model provides a firm foundation for tournament behavior, including team strength vs. home
field advantage, random variations, and performance adjustments. The mathematical notation, with
interactive visualization, accommodates extensive exploration and testing of competition sporting
models.
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4 Model extention

The number of teams participating in the tournament may increase, which would affect the
schedule. In this section, we consider a generalization of the model by expanding the number of
teams participating in the tournament.

4.1 Selecting new teams

Given that we have already created a ranking for the teams’ suitability by 4 regions, we ruled
it reasonable to choose the sixth team by final score in every region. Those teams are: Finland
(Europe), Saudi Arabia (Asia+Oceania), Columbia (Americas), Morocco (Africa, note: this
country does not have the necessary amount of stadiums, however, we make an exception to preserve
diversity).

4.2 Impact on league schedule

The factors that affect the schedule remain the same. We are still including two seasons, each
containing a fixed number of games. Fach season would be divided into two blocks: games within
geographic areas and games between geographic areas.

In the first block (games within geographic areas), all the teams participate at the same time.
Since now there are 6 national teams within every area, the number of games played is estimated as:

6! 76!76><5><4!76><5730715
26 —2)1 214l T 2x1x4 2x1 2

Thus, the value of C(6,2) is 15.

This would result in three games taking place within every continent at the same time.

In the second block, there will be a total of 216 games (since there are a total of 24 teams, each
plays with 23 other teams only once in a season, and during the first block 60 games pass). At the
same time, 12 games can be taking place, so 18 rounds are required.

0(6,2) =

4.3 Declaring a winner

We are considering that the tournament involves 24 teams, which does not change the logical
mechanism behind evaluating the minimum number of matches played by a team to declare a winner.
Similarly, if a team wins 44 out of 46 games in the tournament, the probability of losing to another
team two times persists, which holds the possibility of the latter winning absolutely every match
and thus the tournament. However, increasing the number of wins to 45 guarantees that the only
possible loss would be regarded as only one out of two losses to whatever opponent, thus establishing
equal position between the two and securing at least a shared first place in the tournament.

Regarding the simulation’s extension to 24 teams, the number of rounds within a block may
increase, while the number of blocks would persist, thus the model would embed predictably greater
volatility, i.e. difference of the tournament’s real ranking from FIBA rating. The total number of
matches, i.e. the quantity of data on teams’ performance available increases with the extension on
the participant number; likewise, adding 4 teams for the tournament would increase the number of
matches from 380 to 552.

4.4 Changes to key constraints

The addition of 4 extra team increases the amount of games played to 552, meaning that each team
now plays 46 games. Therefore, the time required to complete the block between the georgraphical
regions increases by 15 days and by 5 days withing the geographical regions. Thus, the 9-month limit
is exeeded by 20 days.
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5 Generalizing the model

The methodology originally developed for basketball is adaptable to other team sports, including
those played by women or mixed-gender teams. The approach ensures fairness and inclusivity by
considering multiple factors that influence the feasibility of hosting international competitions. In
order to adjust the model for other sports, the following steps could be followed.

5.1 Country selection

To ensure diversity and equity the world can be divided into 4 geographic regions: Americas,
Asia+Oceania, Africa and Europe. An equal number of competitors must be chosen from each
region. The choice of countries-participants is based on an evaluation using three primary criteria:

The international ranking of teams can be used to determine the score of each potential
competitor (for example, FIFA ranking for football [22] or ITHF ranking for hockey [23]). The scores
are to be normalized via min max scaling.

The data for the Travel & Tourism Development Index can be kept the same as presented
in the Appendix 1.

The financial capacity to host GSL is calculated as 0.8% of a country’s annual expenditure
(see Appendix 1) adjusted by the sport’s popularity ratio which is determined by the amount of fans
worldwide.

The Analytical Hierarchy Process can be kept the same as it accounts for the values of the
GSL. Therefore, the following weights must be assigned to the factors: ranking - 0.606, T&T
Index - 0.09, financial situation - 0.303.

Additional criteria remain the same: presense of an armed conflict on the country’s territory and
the availablity of facilities (for example, World of Stadiums can be used for football [24]). In order
to account for emergencies and boost fan interest with various locations a minimum of 5 suitable
facilities must be on the country’s territory, however, to ensure diversity, the GSL can take several
countries with less facilites if there are no fully suitable teams in the region.

5.2 Scheduling and logistics

To implement our scheduling framework that accounts for players’ well-being, competition equity
and travel efficiency, the following conditions must be true for the selected sport:

Seasonal flexibility. A sport must be played year-roundably, given that there are both indoor
and outdoor facilities in each country.

Game duration. Each match is expected to be played within one day.

Travel considerations. Teams need exactly one day to travel from one location to another.
This is required to ensure the fact that the time intervals between games do not change. If this is
true, then the timings are as follows:

Within the same geographic region: at least 5 days between games (including travel).

Between different geographic regions: at least 7 days between games (including travel).

6 Conclusion

In conclusion, we have developed a set of metrics that can score the selection of teams for the
tournament according to weighted parameters. We developed a tournament schedule that considers
the equal conditions for all teams. We have also considered minimization of distances and application
of the models to other inputs.
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6.1 Model evaluation

Our model used multiple factors that we believed would be able to determine if a team is suitable
for participation. The schedule we have developed includes the main rules; however, it does not con-
sider several factors (such as distances between cities). Moreover, we have constructed a simulation
model that uses probability game outcomes and dynamic rating revisions, in order to determine the
possible course of the tournament using Python. We have also created a map of the world with
countries-participants and host cities to visualize our recommendation.

6.2 Strengths of the model

To begin with, via our method of normalization and weighting with the usage of the Analytic
Hierarchy Process, we can ensure a fair weight for our indexes to generate an accurate result. More-
over, we applied combinatorics to estimate the number of games and distribute them within the
given time limit. We have tried to take into account all of the values and objectives of the GSL,
such as environmental sustainability (optimizing the number of flights) and competitive equity (team
selection).

6.3 Potential improvements

Since we did not find a lot of the needed data online we had to find ways to calculate several
values, such as financial situation, using available information, thereby making somewhat unrealistic
assumptions for the calculations to stay accurate. Additionally, we did account only for the distance
between cities inside the countries, so the model could be improved by considering international
flights and changing the order of the matches to minimize the travel time and pollution.



2025 IM2C
Page 21 of 31] Global Sports League Scheduling System Team+#2025003

References

References

[1] https://www.visualcapitalist.com/how-much-do-nba-teams-make-in-revenue/

[2] https://www.fiba.basketball/en/ranking/men

[3] https://www.weforum.org/publications/travel-tourism-development-index-2024/

[4] https://www3.weforum.org/docs/WEF_Travel_and_Tourism_Development_Index_2024.pdf
[5] https://databankfiles.worldbank.org/public/ddpext_download/GDP.pdf

[6] https://www.imf.org/external/datamapper/exp@FPP/USA/FRA/JPN/GBR/SWE/ESP/ITA/
ZAF /IND

[7] https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Government_
expenditure_on_recreational_and_sporting_services

[8] https://www.worldatlas.com/articles/what-are-the-most-popular-sports-in-the-world.
html

[9] https://ivypanda.com/essays/the-cost-of-running-a-nba-basketball-team/

[10] https://www.si.com/nba/whats-average-nba-salary-for-2024-25-season#: "~ :
text=What%20is%20the%20average’,20NBA, from/20the’202023%2D247%20season.

[11] https://www.aljazeera.com/sports/2024/10/21/nba-2024-25-season-preview-start-date-fave
~:text=In}%20the’%20regular’,20season,2C%20the, automatically%20qualify%20fory
20the/20postseason.

[12] https://www.cfr.org/global-conflict-tracker
[13] https://www.courtsoftheworld.com/list-of-basketball-courts-by-country/
[14] https://www.nba.com/magic/news/orlando-magic-mo-bamba-foundation-new-basketball-facil:

[15] https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2022.
892681/full

[16] https://discovery.researcher.life/article/0001-associations-between-circadian-factors-
15a169009905330e8256e1bb62818a9b

[17] https://pubmed.ncbi.nlm.nih.gov/38689400/

[18] https://pubmed.ncbi.nlm.nih.gov/22299812/

[19] https://link.springer.com/article/10.2165/11596850-000000000-00000
[20] https://pubmed.ncbi.nlm.nih.gov/9381060/

[21] https://www.nature.com/articles/s41598-020-78901-2

[22] https://inside.fifa.com/en/fifa-world-ranking/men

[23] https://www.iihf.com/en/worldranking

[24] https://worldofstadiums.com/football-finances/


https://www.visualcapitalist.com/how-much-do-nba-teams-make-in-revenue/
https://www.fiba.basketball/en/ranking/men
https://www.weforum.org/publications/travel-tourism-development-index-2024/
https://www3.weforum.org/docs/WEF_Travel_and_Tourism_Development_Index_2024.pdf
https://databankfiles.worldbank.org/public/ddpext_download/GDP.pdf
https://www.imf.org/external/datamapper/exp@FPP/USA/FRA/JPN/GBR/SWE/ESP/ITA/ZAF/IND
https://www.imf.org/external/datamapper/exp@FPP/USA/FRA/JPN/GBR/SWE/ESP/ITA/ZAF/IND
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Government_expenditure_on_recreational_and_sporting_services
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Government_expenditure_on_recreational_and_sporting_services
https://www.worldatlas.com/articles/what-are-the-most-popular-sports-in-the-world.html
https://www.worldatlas.com/articles/what-are-the-most-popular-sports-in-the-world.html
https://ivypanda.com/essays/the-cost-of-running-a-nba-basketball-team/
https://www.si.com/nba/whats-average-nba-salary-for-2024-25-season#:~:text=What%20is%20the%20average%20NBA,from%20the%202023%2D24%20season.
https://www.si.com/nba/whats-average-nba-salary-for-2024-25-season#:~:text=What%20is%20the%20average%20NBA,from%20the%202023%2D24%20season.
https://www.aljazeera.com/sports/2024/10/21/nba-2024-25-season-preview-start-date-favourites-players-how-to-watch#:~:text=In%20the%20regular%20season%2C%20the,automatically%20qualify%20for%20the%20postseason.
https://www.aljazeera.com/sports/2024/10/21/nba-2024-25-season-preview-start-date-favourites-players-how-to-watch#:~:text=In%20the%20regular%20season%2C%20the,automatically%20qualify%20for%20the%20postseason.
https://www.aljazeera.com/sports/2024/10/21/nba-2024-25-season-preview-start-date-favourites-players-how-to-watch#:~:text=In%20the%20regular%20season%2C%20the,automatically%20qualify%20for%20the%20postseason.
https://www.cfr.org/global-conflict-tracker
https://www.courtsoftheworld.com/list-of-basketball-courts-by-country/
https://www.nba.com/magic/news/orlando-magic-mo-bamba-foundation-new-basketball-facility-ivory-coast-west-africa-village-20220823
https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2022.892681/full
https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2022.892681/full
https://discovery.researcher.life/article/0001-associations-between-circadian-factors-and-travel-distance-with-performance-a-retrospective-analysis-of-2014-2018-national-basketball-association-data/15a169009905330e8256e1bb62818a9b
https://discovery.researcher.life/article/0001-associations-between-circadian-factors-and-travel-distance-with-performance-a-retrospective-analysis-of-2014-2018-national-basketball-association-data/15a169009905330e8256e1bb62818a9b
https://pubmed.ncbi.nlm.nih.gov/38689400/
https://pubmed.ncbi.nlm.nih.gov/22299812/
https://link.springer.com/article/10.2165/11596850-000000000-00000
https://pubmed.ncbi.nlm.nih.gov/9381060/
https://www.nature.com/articles/s41598-020-78901-2
https://inside.fifa.com/en/fifa-world-ranking/men
https://www.iihf.com/en/worldranking
https://worldofstadiums.com/football-finances/

2025 IM2C
Page 22 of 31] Global Sports League Scheduling System Team+#2025003

[25] https://mat.tepper.cmu.edu/trick/ttp.pdf

[26] https://www.researchgate.net/publication/273574496_Determination_of_the_home_
advantage_in_handball_QOlympic_Games_and_European_Championships

[27] https://www.gssiweb.org/sports-science-exchange/article/game-of-basketball

[28] https://assets.fiba.basketball/image/upload/documents-events-world-fiba-ranking-men-hc
pdf


https://mat.tepper.cmu.edu/trick/ttp.pdf
https://www.researchgate.net/publication/273574496_Determination_of_the_home_advantage_in_handball_Olympic_Games_and_European_Championships
https://www.researchgate.net/publication/273574496_Determination_of_the_home_advantage_in_handball_Olympic_Games_and_European_Championships
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:
Appendices
.
Appendix A: Data Tables
Al 20 H A2 19 H A3 18 H A4 17 H A5 16 H A6 15 H AT 14 H A8 13 H A9 12 H A 10 11 H
Al 19 H A2 18 H A3 17 H A4 16 H A5 15 H A6 14 H AT 13 H A8 12 H A9 11 H A 10 20 H
Al 18 H A2 17 H A3 16 H A4 15 H A5 14 H A6 13 H AT 12 H A8 11 H A9 20 H A 10 19 H
H1 17 A H2 16 A H3 15 A H4 14 A HS5 13 A H6 12 A HT 11 A HS8 20 A H9 19 A H 10 18 A
H1 16 A H 2 15 A H3 14 A H 4 13 A HS5 12 A H6 11 A H7 20 A H 8 19 A H9 18 A H 10 17 A
Al 15 H A2 14 H A3 13 H A4 12 H A5 11 H A6 20 H AT 19 H A8 18 H A9 17 H A 10 16 H
Al 14 H A2 13 H A3 12 H A4 11 H A5 20 H A6 19 H AT 18 H A8 17 H A9 16 H A 10 15 H
H1 13 A H2 12 A H3 11 A H4 20 A HS5 19 A He6 18 A H7 17 A H 8 16 A H9 15 A H 10 14 A
H1 12 A H2 11 A H3 20 A H4 19 A HS5 18 A H6 17 A HT7 16 A HS8 15 A H9 14 A H 10 13 A
H1 11 A H 2 20 A H3 19 A H 4 18 A H5 17 A H6 16 A H7 15 A H S8 14 A H9 13 A H 10 12 A
H 15 20 A H 14 16 A H 13 17 A H 12 18 A H 11 19 A H1 10 A H2 6 A H3 7TA H4 8 A HS5 9 A
H 15 19 A H 14 20 A H 13 16 A H 12 17 A H 11 18 A H1 9 A H2 10 A H3 6 A H4 7TA HS5 8 A
H 15 18 A A 14 19 H H 13 20 A A 12 16 H H 11 17 A H1 8 A A2 9 H H 3 10 A A4 6 H HS5 7 A
A 15 17 H A 14 18 H A 13 19 H A 12 20 H A 11 16 H A1l 7TH A2 8 H A3 9 H A4 10 H A5 6 H
A 15 16 H A 14 17 H A 13 18 H A 12 19 H A 11 20 H A1l 6 H A2 7TH A3 8 H A4 9 H A5 10 H

Table 6: Schedule, part 1 (A—away,

H—home, numbers represent teams participating in GLS)

H1 2 A H6 7 A H 11 12 A H 16 17 A

Al 3 H A2 5 H A6 8 H AT 10 H A 11 13 H A 12 15 H A 16 18 H A 17 20 H

Al 4 H H3 5A A6 9 H HS8 10 A A 11 14 H H 13 15 A A 16 19 H H 18 20 A

H1 5 A H 2 4 A H6 10 A HT7 9 A H 11 15 A H 12 14 A H 16 20 A H 17 19 A

H2 3 A A4 5 H HT7 8 A A9 10 H H 12 13 A A 14 15 H H 17 18 A A 19 20 H
A3 4 H A8 9 H A 13 14 H A 18 19 H

Table 7: Schedule, part 2 (A—away, H—home, numbers represent teams participating in GLS)
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Region Country NormFIBA  NormTD  NormBudget NormFinal Courts
Americas USA 1 1 1 1 Yes
Asia Australia 1 0.953 1 0.99577  Yes
Europe Spain 0.983 1 1 0.989681  Yes
Europe France 0.991 0.934 1 0.988597  Yes
Europe Germany 0.994 0.892 1 0.986638  Yes
Americas  Canada 0.888 0.79 1 0.913116  Yes
Europe Europe 0.834 0.833 1 0.884208  Yes
Asia Japan 0.716 1 1 0.827612  Yes
Americas  Argentina 0.868 0.443 1 0.869746  Yes
Americas  Brazil 0.797 0.595 1 0.840329  Yes
Europe Poland 0.771 0.533 1 0.818967  Yes
Europe Finland 0.7 0.605 1 0.78235  Yes
Europe Greece 0.859 0.605 0.71 0.790993  Yes
Europe Czechia 0.712 0.479 0.93 0.757084  Yes
Asia China 0.521 0.921 1 0.702137  Yes
Europe Tirkiye 0.556 0.527 1 0.687922  Yes
Americas  Mexico 0.511 0.521 1 0.660067  Yes
Europe Belgium 0.39 0.563 1 0.5904  Yes
Europe Great Britain 0.287 0.869 1 0.555419  Yes
Asia New Zealand 0.656 0.642 0.56 0.625652  Yes
Asia Korea 0.29 0.816 1 0.55247  Yes
Europe Sweden 0.291 0.635 1 0.536787  Yes
Europe Netherlands 0.276 0.677 1 0.531462  Yes
Europe Switzerland 0.2 0.778 1 0.49442  Yes
Europe Denmark 0.218 0.671 1 0.495716  Yes
Europe Austria 0.177 0.683 1 0.471909  Yes
Africa South Africa 0.085 1 0.96 0.432475  Yes
Asia Saudi Arabia 0.192 0.547 1 0.468774  Yes
Asia Indonesia 0.139 0.668 1 0.447493  Yes
Asia India 0.135 0.558 1 0.435165  Yes
Asia Singapore 0.051 0.826 1 0.408297 No, 1/5
Asia Philippines 0.498 0.342 0.56 0.502746  Yes
Americas  Colombia 0.226 0.433 0.74 0.400372  Yes
Africa Egypt 0.659 0.978 -0.16 0.439553  Yes
Asia Thailand 0.119 0.489 0.81 0.361673  Yes
Asia UAE 0.082 0.753 0.72 0.335704  Yes
Europe Romania 0.202 0.407 0.65 0.356194  Yes
Europe Ireland 0.111 0.557 0.66 0.317487  Yes
Americas  Puerto Rico 0.72 0.423 -0.16 0.42663  Yes
Europe Serbia 1 0.21 -0.57 0.45319  Yes
Europe Hungary 0.335 0.455 0.26 0.323075  Yes
Europe Portugal 0.242 0.533 0.34 0.297884  Yes
Asia Malaysia 0.073 0.574 0.53 0.256561 No, 1/5
Europe Slovenia 0.881 0.425 -0.57 0.400307  Yes
Americas  Chile 0.2 0.555 0.19 0.22892  Yes
Africa Angola 0.77 0.223 -0.64 0.29354 No, 4/5
Africa Tunisia 0.678 0.678 -0.76 0.242286  Yes
Africa Cote d’Ivoire 0.778 0.289 -0.78 0.261916 No, 1/5
Americas  Dominican Republic 0.65 0.336 -0.69 0.21572  No, 4/5
Europe Croatia 0.485 0.371 -0.53 0.167195  Yes
Asia Kuwait 0.073 0.132 0.14 0.098611 No, 2/5
Asia Kazakhstan 0.181 0.258 -0.14 0.090667 No, 4/5
Asia Qatar 0.104 0.436 -0.15 0.056918 No, 4/5
Africa Morocco 0.149 0.711 -0.36 0.045353  No, 2/5
Europe Bulgaria 0.315 0.443 -0.5 0.079575  Yes
Africa Senegal 0.491 0.38 -0.9 0.059537 No, 2/5
Africa Kenya 0.152 0.745 -0.61 -0.025516  No, 1/5
Europe Luxembourg 0.116 0.533 -0.47 -0.024028  Yes
Asia Lebanon 0.546 0.247 -0.97 0.059742  No, 2/5
Americas  Ecuador 0.079 0.229 -0.33 -0.031427  Yes
Americas  Uruguay 0.271 0.293 -0.69 -0.018203  Yes
Europe Iceland 0.285 0.485 -0.81 -0.028785  Yes
Americas Panama 0.21 0.346 -0.76 -0.07167  No, 2/5
Asia Bahrain 0.187 0.406 -0.81 -0.095381 No, 4/5
Americas  Costa Rica 0.139 0.433 -0.81 -0.122087 No
Americas  Bolivia 0.072 0.13 -0.78 -0.180936  No, 3/5
Europe Armenia 0.088 0.132 -0.9 -0.207404  Yes
Europe Albania 0.076 0.216 -0.92 -0.213188  Yes

Table 8: Top 70 countries by the final score
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Appendix B: Code

import pygame
import random
import sys
import math

pygame.init ()
pygame.font.init () # Explicitly initialize the font

# Create fonts immediately after initializing Pygame.

font = pygame.font.SysFont("Arial", 24)
small_font = pygame.font.SysFont("Arial", 18)

class Team:
def __init__(self, id, name, area, fiba_score):

self.id = id
self .name = name

self.area = area # Geographical area: Europe,

America

module

self.initial_fiba_score = fiba_score # constant
self.fiba_score = fiba_score # dynamic rating which adjusts during

simulation
self .points = 0

teams = {

Team (1, "USA", "America", 839),

Team(2, "Spain", "Europe", 746.6),

Team (3, "Canada", "America", 747.5),
Team(4, "France", "Europe", 753),

Team(5, "Argentina", "America", 731.8),
Team(6, "Italy", "Europe", 639),

Team (7, "Mexico", "America", 438.5),

Team (8, "Germany", "Europe", 755.1),

Team (9, "Brazil", "America", 674),

Team (10, "Poland", "Europe", 593.6),

Team (11, "China", "Asia+Oceania", 394.6),
Team (12, "South Africa", "Africa", 66.1),
Team (13, "Korea", "Asia+0Oceania", 230.9),
Team (14, "Tunisia", "Africa", 338.6),
Team (15, "Japan", "Asia+Oceania", 529),
Team (16, "Egypt", "Africa", 330.1),

0 ~N O Ol WN -

N = e T O = =S Vo)
0O ~NO O WN - O -

Team (18, "Angola", "Africa", 380.6),

—
©

20: Team(20, "C te d’Ivoire", "Africa", 388.9),

# Define the schedule for season one.

# Block 1 (intra-continental games)

blockl = [
[, 2>, 6, 7), (11, 12), (16, 17)1],
(3, 1, 5, 2>, (8, 6), (10, 7), (13, 11), (15,
(¢4, 1), (3, 5, (9, 6), (8, 10), (14, 11), (13,
(1, 5>, (2, 4, (6, 100, (7, 9), (11, 15), (12,
(2, 3, (6, 4, (r, 8), (10, 9), (12, 13), (15,
[(4, 3), (9, 8), (14, 13), (19, 18)]

Team (17, "Australia", "Asia+Oceania", 733.2),

Team (19, "New Zealand", "Asia+0Oceania", 489.3),

12),
18),
14),
14),

(18,
(19,
(16,
(17,

Asia+0Oceania,

16),
16) ,
20),
18),

Africa,

initial rating

(20,
(18,
7,
(20,

17)1,
2001,
19)1,
19)1],
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# Block 2 (inter-continental games)

block2 = [
[(20, 1), (19, 20, (18, 3), (17, 4), (16, 5),
(15, 6), (14, 7), (13, 8, (12, 9, (11, 1071,
[(19, 1), (8, 2), (17, 3), (16, 4), (15, 5),
(14, 6), (13, 7), (12, 8), (11, 9, (20, 101,
[(18, 1), (17, 20, (16, 3), (15, 4), (14, 5),
(13, 6), (12, 7), (11, 8), (20, 9), (19, 10)1,
[(1, 17), (2, 16), (3, 15), (4, 14), (5, 13),
(6, 12), (7, 11), (8, 20), (9, 19), (10, 18)1,
[(1, 16), (2, 15), (3, 14), (4, 13), (5, 12),
(6, 11), (7, 20), (8, 19, (9, 18), (10, 171,
[(15, 1), (14, 2), (13, 3), (12, 4), (11, 5),
(20, 6), (19, 7), (18, 8), (17, 9), (16, 10)1,
[(14, 1), (13, 2), (12, 3), (11, 4), (20, 5),
(19, 6), (18, 7), (17, 8), (16, 9), (15, 10)1,
[(1, 13), (2, 12), (3, 11), (4, 20), (5, 19),
(6, 18), (7, 17), (8, 16), (9, 15), (10, 14)1,
[(1, 12), (2, 11), (3, 20), (4, 19), (5, 18),
(6, 17), (7, 16), (8, 15), (9, 14), (10, 13)1,
[(1, 11), (2, 20), (3, 19), (4, 18), (5, 17),
(6, 16), (7, 15), (8, 14), (9, 13), (10, 12)],
[(15, 20), (14, 16), (13, 17), (12, 18), (11, 19),
(1, 10), (2, 6), (3, 7, (4, 8), (5, NI,
[(15, 19), (14, 20), (13, 16), (12, 17), (11, 18),
(1, 9, (2, 10), (3, 6), (4, 7), (5, 81,
[(15, 18), (19, 14), (13, 20), (16, 12), (11, 17),
(1, 8, (9, 20, (3, 100, (6, 4), (5, 7],
[(17, 15), (18, 14), (19, 13), (20, 12), (16, 11),
(7, 1), (8, 2>, (9, 3), (10, 4), (6, 5)],
[(16, 15), (17, 14), (18, 13), (19, 12), (20, 11),
(6, 1), (1, 2), (8, 3), (9, 4), (10, 5)]

]

first_season_schedule

# Create second season by mirroring the first season’s matchups.
7| second_season_schedule
;| for round_matches in first_season_schedule:
mirrored_round =

blockl + block2

= [

[(away,

home) for C(home,

away) in round_matches]

second_season_schedule.append(mirrored_round)

schedule

= first_season_schedule + second_season_schedule

2| # Final schedule:

first season followed by second season.

.| panel_width =

-

# Pygame Initialization & Setup

H o e e e e e o — -

screen_width = 1200

screen_height = 650 J 600 for simulation panels + 50 for slider
pygame.init ()

screen = pygame.display.set_mode ((screen_width, screen_height))

2| pygame .display.set_caption("Round Robin Tournament Simulation")

clock = pygame.time.Clock ()

s slider_height = 50

panel_height = screen_height - slider_height

screen_width // 3

left_rect = pygame.Rect(0, O, panel_width, panel_height)

middle_rect = pygame.Rect(panel_width, 0, panel_width, panel_height)

right_rect = pygame.Rect(2 * panel_width, 0, panel_width,

panel_height)
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123[# - c e e e e -
124/ # Slider Parameters (global)
125 # ——m - mm e e mm e -
126/ round_time = 5.0 # Upcoming matches phase duration (seconds)
127/min_round_time = 1.0
128 max_round_time = 10.0

120 slider_dragging = False

131 slider_track_width = 300
132 slider_track_height = 10

1335 slider_track_x = (screen_width - slider_track_width) // 2
134 slider_track_y = panel_height + (slider_height - slider_track_height) // 2
135 slider_track_rect = pygame.Rect(slider_track_x, slider_track_y,

slider_track_width, slider_track_height)

17| # - m e m e e e e
138 # Drawing Functions for Each Panel
139 # - - - e e e m e —— -

110/ def draw_left_panel(screen, rect):
141 pygame.draw.rect (screen, (230, 230, 250), rect)

142 title = font.render ("FIBA Ranking", True, (0, 0, 0))

143 screen.blit (title, (rect.x + 10, rect.y + 10))

144 y = rect.y + 50

145 header = small_font.render ("Place/ID Team Initial FIBA Dynamic

FIBA", True, (0, 0, 0))
146 screen.blit (header, (rect.x + 10, y))

147 y += 25

148 sorted_teams = sorted(teams.values(), key=lambda t: -t.initial_fiba_score)

149 for index, t in enumerate(sorted_teams, start=1):

150 text = small_font.render (f"{index:<10}{t.name:<15}{t.initial_fiba_score
:<15}{t.fiba_score:<15}", True, (0, 0, 0))

151 screen.blit (text, (rect.x + 10, y))

152 y += 20

54| def draw_middle_panel (screen, rect):
155 pygame .draw.rect (screen, (210, 245, 210), rect)
156 title = font.render ("Points Table", True, (0, 0, 0))

157 screen.blit (title, (rect.x + 10, rect.y + 10))

158 y = rect.y + 50

159 header = small_font.render ("Team Area Points", True, (O,
0, 0))

160 screen.blit (header, (rect.x + 10, y))

161 y += 25

162 sorted_teams = sorted(teams.values(), key=lambda t: (-t.points, t.name))

163 for t in sorted_teams:
164 text = small_font.render (f"{t.name:<15}{t.area:<15}{t.points}", True, (O,

0, 0))
165 screen.blit (text, (rect.x + 10, y))
166 y += 20

16s| def draw_right_panel(screen, rect, round_number , matches, phase, results=None):
169 pygame .draw.rect (screen, (220, 240, 255), rect)

170 title_text = f"Round {round_number} - " + ("Upcoming Matches" if phase == "
schedule" else "Results")

171 title = font.render(title_text, True, (0, 0, 0))

172 screen.blit(title, (rect.x + 10, rect.y + 10))

173 y = rect.y + 50

174 if phase == "schedule":

175 for match in matches:

176 home, away = match

177 line = small_font.render (f"Home: {teams[home].name} vs Away: {teams|[

away] .name}", True, (0, 0, 0))
178 screen.blit(line, (rect.x + 10, y))
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179 y += 22
180 elif phase == "results" and results:
181 for res in results:
182 line = small_font.render(res, True, (0, 0, 0))
183 screen.blit (line, (rect.x + 10, y))
184 y += 22

56| def draw_slider (screen):

187 pygame .draw.rect (screen, (180, 180, 180), slider_track_rect)

188 knob_radius = 10

189 knob_x = slider_track_rect.x + ((round_time - min_round_time) / (
max_round_time - min_round_time)) * slider_track_rect.width

190 knob_y = slider_track_rect.y + slider_track_rect.height // 2
191 pygame .draw.circle(screen, (100, 100, 250), (int(knob_x), int(knob_y)),
knob_radius)

192 label = small_font.render (f"Round Time in seconds: {round_time:.2f}", True,
(o, 0, 0))

193 label_rect = label.get_rect(center=(screen_width // 2, slider_track_rect.y -
15))

194 screen.blit (label, label_rect)
195
106| def update_slider ():

197 global round_time, slider_dragging

198 if slider_dragging:

199 mouse_X, _ = pygame.mouse.get_pos ()

200 relative_x = mouse_x - slider_track_rect.x

201 relative_x = max (0, min(relative_x, slider_track_rect.width))

202 round_time = min_round_time + (relative_x / slider_track_rect.width) x* (
max_round_time - min_round_time)

203

04| # — - - e e e mm— - - -

205 # Simulation Functions

206 H - - - - e e e mm— e ——— -

207| def simulate_match(match, round_number):

208 home, away = match

209 R_home = teams[home].fiba_score

210 R_away = teams[away].fiba_score

211 twist_home = random.uniform(-0.1, 0.1)

212 twist_away = random.uniform(-0.1, 0.1)

213 eff_home = R_home * 1.05 * (1 + twist_home)

214 eff_away = R_away * 0.95 * (1 + twist_away)

215 P_home = eff_home / (eff_home + eff_away)

217 if random.random() < P_home:

218 winner = home

219 loser = away

220 win_prob = P_home

221 else:

222 winner = away

223 loser = home

224 win_prob = 1 - P_home

226 if teams[winner].fiba_score < teams[loser].fiba_score:
227 if round_number <= 21:

228 r = round_number

229 else:

230 r = round_number - 21

231 T = 21

232 b = int(math.ceil ((T - r + 1) / (T / 4.0)))

233 factor = 1.25 - 0.25 * b

234 rating_diff = teams[loser].fiba_score - teams[winner].fiba_score
235 rating_adjustment = 0.2 * rating_diff * factor

236 teams [winner].fiba_score += rating_adjustment
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teams [winner].points += 1
if winner == home:

return f"{teams[home].name} wins vs {teams[away].name} (Prob: {P_home:.2f
DN
else:

return f"{teams[away].name} wins vs {teams[home].name} (Prob: {1 - P_home
L2f)"

def run_simulation(screen):
global slider_dragging

round_number = 1

for round_matches in schedule:

schedule_duration = round_time * 1000
results_duration = round_time * 0.4 *x 1000
phase = "schedule"
start_time = pygame.time.get_ticks ()
while pygame.time.get_ticks() - start_time < schedule_duration:
for event in pygame.event.get():
if event.type == pygame.QUIT:
pygame.quit () ; sys.exit ()
elif event.type == pygame.MOUSEBUTTONDOWN :
mouse_pos = event.pos
knob_radius = 10
knob_x = slider_track_rect.x + ((round_time - min_round_time)
/ (max_round_time - min_round_time)) * slider_track_rect.width
knob_y = slider_track_rect.y + slider_track_rect.height // 2
if (mouse_pos[0] - knob_x)**2 + (mouse_pos[1l] - knob_y)**2 <=

knob_radius**2:
slider_dragging = True
elif event.type == pygame.MOUSEBUTTONUP:
slider_dragging = False

update_slider ()
screen.fill ((255, 255, 255))
draw_left_panel (screen, left_rect)
draw_middle_panel (screen, middle_rect)
draw_right_panel (screen, right_rect, round_number, round_matches,

phase)
draw_slider (screen)
pygame .display.flip ()
clock.tick (30)
results = []
for match in round_matches:
res = simulate_match(match, round_number)
results.append(res)
phase = "results"
result_time = pygame.time.get_ticks()
while pygame.time.get_ticks() - result_time < results_duration:
for event in pygame.event.get():
if event.type == pygame.QUIT:
pygame.quit () ; sys.exit ()
elif event.type == pygame.MOUSEBUTTONDOWN:
mouse_pos = event.pos
knob_radius = 10
knob_x = slider_track_rect.x + ((round_time - min_round_time)
/ (max_round_time - min_round_time)) * slider_track_rect.width
knob_y = slider_track_rect.y + slider_track_rect.height // 2
if (mouse_pos[0] - knob_x)**x2 + (mouse_pos[1l] - knob_y)**2 <=

knob_radius*x*x2:
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293 slider_dragging = True
294 elif event.type == pygame.MOUSEBUTTONUP:

295 slider_dragging = False

296 update_slider ()

207 screen.fill ((255, 255, 255))

208 draw_left_panel (screen, left_rect)

299 draw_middle_panel (screen, middle_rect)

300 draw_right_panel (screen, right_rect, round_number, round_matches,
phase, results)

301 draw_slider (screen)

302 pygame .display.flip ()

303 clock.tick (30)

305 round_number += 1

307 running = True

308 while running:

309 for event in pygame.event.get():

310 if event.type == pygame.QUIT:

311 running = False

312 elif event.type == pygame.MOUSEBUTTONDOWN :

313 mouse_pos = event.pos

314 knob_radius = 10

315 knob_x = slider_track_rect.x + ((round_time - min_round_time) / (
max_round_time - min_round_time)) * slider_track_rect.width

316 knob_y = slider_track_rect.y + slider_track_rect.height // 2
317 if (mouse_pos[0] - knob_x)**2 + (mouse_pos[1] - knob_y)x**2 <=
knob_radius**2:

318 slider_dragging = True

319 elif event.type == pygame.MOUSEBUTTONUP:

320 slider_dragging = False

321 update_slider ()

322 screen.fill ((255, 255, 255))

323 draw_left_panel (screen, left_rect)

324 draw_middle_panel (screen, middle_rect)

325 final_msg = font.render ("Tournament Complete! Final Results", True, (O,
0, 0))

326 screen.blit(final_msg, (right_rect.x + 10, right_rect.y + 10))

327 draw_slider (screen)

328 pygame .display.flip ()

329 clock.tick (30)
330 pygame.quit ()

3321 if __name == " main

333 run_simulation(screen)

Listing 1: Round Robin Tournament Simulation Code in Python
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Al Use Report

OpenAl ChatGPT (Feb 17, 2025 version, ChatGPT-03-mini-high) — QUERY1: Write a complete
Python script that simulates a two-season round-robin basketball tournament using Pygame. The
program should initialize Pygame (including the font module) and create two fonts (one at size 24
and one at size 18). Set up a window, where the top 600 pixels are divided into three equal panels
(left, middle, right) and the bottom 50 pixels contain an interactive slider.

In the left panel, display a FIBA ranking table with the columns “Place/ID”, “Team”, “Initial
FIBA”, and “Dynamic FIBA”, where teams are sorted in descending order by their initial FIBA
rating. In the middle panel, show a points table with columns “Team”, “Area”, and “Points”, sorted
primarily by points (descending) and secondarily by team name. The right panel should alternate
between displaying upcoming matches (the “schedule phase”) and the results of the matches (the
“results phase”).

Define a Team class with attributes for id, name, area, an initial FIBA score (constant), a dynamic
FIBA score (which updates during the simulation), and points. Create 20 teams with the follow-
ing data: USA (America, 839), Spain (Europe, 746.6), Canada (America, 747.5), France (Europe,
753), Argentina (America, 731.8), Italy (Europe, 639), Mexico (America, 438.5), Germany (Eu-
rope, 755.1), Brazil (America, 674), Poland (Europe, 593.6), China (Asia+Oceania, 394.6), South
Africa (Africa, 66.1), Korea (Asia+Oceania, 230.9), Tunisia (Africa, 338.6), Japan (Asia-+Oceania,
529), Egypt (Africa, 330.1), Australia (Asia+Oceania, 733.2), Angola (Africa, 380.6), New Zealand
(Asia+Oceania, 489.3), and Cote d’Ivoire (Africa, 388.9).

Construct a schedule for season one using two blocks (intra-continental and inter-continental
matches) arranged in rounds, then create season two by mirroring season one (reversing home and
away for each match). The final schedule is the concatenation of both seasons.

For each match between an away team A and a home team B, compute effective ratings by
applying multipliers (0.95 for away, 1.05 for home) and adding a random twist from a uniform
distribution on [—0.1,0.1]. Calculate the home win probability as
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and use this probability to simulate the match outcome (no ties). Award one point to the winner. If
the winning team’s current dynamic rating is lower than the losing team’s, adjust it using

where b = [(21 —r + 1)/(21/4)] is the recency block calculated from the current round number r
(each season has 21 rounds divided into 4 blocks). The dynamic rating updates persist across rounds
and carry over into the second season.

Include an interactive slider at the bottom that allows the user to adjust the round time 7). in
seconds (ranging from 1 to 10, with a default of 5 seconds). The schedule phase should last 7,
seconds, while the results phase lasts 0.4 T, seconds.

Implement an event loop to handle user events (including slider dragging), update the display at
approximately 30 frames per second, and render the three panels with the current simulation state.
After all rounds have been played, display the final standings indefinitely until the user quits.

—OUTPUT: Below is an example Python script that sets up a simulation of a tournament
with three “tables” on the screen. On the left is a fixed FIBA ranking list (with team names and
continents), in the middle a live points-table that updates after each round, and on the right a list
of matches (with home/away designations) that are “being played” in that round. In this simulation
each round is decided using probability scheme decribed.

[CODE IN APPENDIX Bj

You can run this script in a Python environment where Pygame is installed. It will open a
separate window (instead of printing to the terminal) and simulate the tournament round by round.
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