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Abstract

The FIFA World Cup stands as the most prestigious international football competition, where
projecting match outcomes remains a highly complex computational challenge. This study
implements a machine learning approach utilizing the Support Vector Machine algorithm to
predict match results and classify winning probabilities for the FIFA World Cup 2026. The
historical dataset encompasses 1,036 matches spanning from 1930 to the lead-up of the 2026
edition, sourced from the Flashscore platform. Feature engineering was performed to
construct running team strength indicators, which include cumulative victory records and goal
differentials. The binary classification modeling Home Win and Away Win was evaluated
using an 80:20 training-to-testing data split, comprising 808 training instances and 203 testing
instances. Computational experimental results demonstrate that the SVM model achieved
optimal performance with an overall Accuracy of 70%, alongside a stable Precision of 72%,
Recall of 70%, and F1-score of 71% across the target classes, thereby validating the model's
robust resilience against overfitting risks. Ultimately, simulations deployed on the unplayed
2026 match schedule successfully mapped the potential championship contenders, positioning
Argentina as the primary candidate with a 13.1% winning probability, followed by France at
12.5% and the Netherlands at 11.7%. This research provides a significant scientific
contribution by establishing an objective, data-driven predictive framework that effectively
minimizes the subjective biases inherent in conventional sports analytics.
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Introduction

The FIFA World Cup 2026 is set to mark a historical milestone as the largest edition of
the tournament, featuring an expanded format with the participation of 48 national teams. The
increasingly complex competitive dynamics and the significant rise in the number of matches
make predicting the tournament's progression and determining the champion a compelling yet
challenging subject in the field of sports analytics. Conventional approaches that rely on
intuition or qualitative opinions from pundits often suffer from subjective bias and face
limitations when processing large-scale historical data.

In the era of computational intelligence, the application of data science and machine
learning offers an objective methodology for solving classification and prediction problems
based on historical data. One supervised learning algorithm with a high performance track
record in handling non-linear and high-dimensional feature spaces is the Support Vector
Machine (SVM). SVM operates on the principle of finding an optimal hyperplane that separates
data classes with a maximum margin, making it highly robust against the risk of overfitting.

This study aims to develop an SVM-based predictive model to simulate match outcomes
and identify potential contenders for the FIFA World Cup 2026. The analysis is conducted by
leveraging both long-term and short-term performance metrics of the participating teams, based
on historical international match data spanning from the 19th century to the period leading up
to the kickoff of the 2026 tournament. The findings of this research are expected to provide a
theoretical contribution to the literature on computational-based sports analytics, as well as a
practical reference for predictive modeling in football competitions.

Literature Review

Analyzing football match predictions serves as a strategic instrument to assess the
performance, consistency, and relative strength of national teams at the international level. One
of the highest governing bodies establishing global performance indicators is the Fédération
Internationale de Football Association (FIFA) through the FIFA World Ranking system. In
contrast to conventional estimation methods, modern sports analytics evaluates team strength
based on the accumulation of historical match outcomes, the weight of the competitions
attended, and the efficiency of goal productivity.

Assessing winning probabilities in major tournaments is conducted by measuring key
variables, such as home-away score statistics, as well as performance trends within periodic
competition cycles. The combination of these comprehensive historical performance indicators
is utilized to computationally simulate the progression of the tournament, ultimately predicting
the overall global champion.

1. Determinants of Football Championship Outcomes

Several prior studies indicate that football match outcomes are influenced by
multivariable complexities, such as tactical quality, historical winning records, the
psychological effects of home advantage, and the significance of the tournament. Teams with
a higher win rate in the qualification phase, a dominant goal differential, and experience playing
under the pressure of major tournaments tend to reach higher stages in the World Cup finals.

A prominent algorithm that has demonstrated efficacy in sports result classification tasks
while delivering high accuracy rates is the Support Vector Machine (SVM). Within the scope
of this research, the SVM classifier is deployed to categorize match outcomes into binary
classes of home win or away win, thereby allowing for the identification of dominant
performance metrics that guide a national team toward the championship.

2. Application of Machine Learning in Football

Developments in computational data technology have facilitated the implementation of
machine learning techniques for analyzing sports phenomena, such as international-scale
football tournament forecasting systems. Machine learning exhibits advanced proficiency in
identifying intricate non-linear patterns embedded within large-scale numerical datasets, as well
as executing probability estimations derived from multivariate relationships.
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A prominent algorithm that has demonstrated efficacy in sports result classification tasks
while delivering high accuracy rates is the Support Vector Machine (SVM). Within the scope
of this research, the SVM classifier is deployed to categorize match outcomes into multiclass
labels of win, draw, or lose, thereby allowing for the identification of dominant performance
metrics that guide a national team toward the championship.

3. Support Vector Machine (SVM)

The Support Vector Machine (SVM) represents a supervised learning algorithm that
functions by establishing an optimal separating hyperplane to segregate data instances into
different classes. The algorithm is centered on identifying a decision boundary that maximizes
the margin between classes, consequently yielding optimal model generalization.

SVM incorporates various types of kernel functions, including linear, polynomial, and
Radial Basis Function (RBF). Within this research, the RBF kernel is deployed due to the non-
linear and dynamic nature of feature interdependencies in football performance, where
multivariate relationships cannot be linearly segregated. The efficacy of SVM stems from its
robustness in handling high-dimensional data spaces and its capacity to mitigate overfitting
risks when analyzing sports datasets characterized by high variance.

The primary objective of the SVM algorithm is to construct an optimal decision boundary,
known as a hyperplane, which separates football match data into distinct outcome categories
specifically Home Win and Away Win with a maximum margin. For the mapped data space,
the SVM decision function is defined as:

f)=w-d(x)+b

Where wrepresents the weight vector, x denotes the feature vector of historical football
team performance indicators, @ (x)signifies the mapping function that projects the data into a
higher-dimensional space, and b is the bias term. The optimal separating hyperplane is
represented by the equation:

w-®(x)+b=0

In this study, the Radial Basis Function (RBF) kernel is employed to model the
relationship between team performance indicators and final match outcomes. This kernel is
selected because football performance data is highly dynamic, exhibits high variance, and tends
to show non-linear relationships among feature variables due to the inherent uncertainty in
sports outcomes. The RBF kernel function is expressed as:

K(xi,xj) = exp(—yx; — xj)

The SVM optimization process aims to minimize the norm of the weight vector while

ensuring the correct classification of the training match samples, which can be formulated by

minimizing the following objective function:
1

S llwll?
Subject to the following constraints:
yiw-@(x)+b) =1, i=12,..,n
Where y; € {—1,1}represents the target class labels denoting the final outcome of the
football match. Through this optimization formulation, SVM provides a robust classification
model to objectively predict knockout stage results and identify the national team with the
highest probability of winning the FIFA World Cup 2026.
4. Previous Related Research
Numerous previous studies pertinent to this research encompass:

a. M. D. P. R. Fauzan (2025) in his study entitled "Analisis Prediksi Hasil Pertandingan Sepak
Bola Menggunakan Algoritma Regresi Logistik Dan Support Vector Machine (SVM),"
performed a performance comparison of international match outcome predictions. The study
confirmed that the SVM algorithm has an advantage in separating match outcome classes
(win-draw-lose) non-linearly with a minimal generalization error compared to the standard
logistic regression approach.
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. S. Karaoglu (2021) through a research project titled "Modelling Sport Events with
Supervised Machine Learning," evaluated the performance of supervised learning
algorithms (decision tree, random forest, k-nearest neighbor, and SVM) using historical
football tournament data, including simulations of FIFA World Cup data. The experimental
results indicated that classification based on Linear Support Vector Machine yielded a more
stable accuracy performance (reaching a range of 60%—67%) and outperformed traditional
linear probability-based algorithms when confronted with multivariate attributes.

. A. J. Infotech (2023) in the scientific article "A Predictive Framework for Forecasting
Soccer Match Outcomes by Analyzing the Goal Count Achieved by A Specific Team,"
explores the use of feature engineering based on goal productivity to predict football match
outcomes using an SVM classifier. The findings of this study demonstrate that partitioning
the dataset with a 75:25 training-to-testing ratio using SVM is capable of accurately mapping
team winning probabilities based on the aggregate of goals scored, without fully relying on
the opponent team's historical data.

. A. C. Estrada-Real, P. J. Lopez, dan L. S. Rojas (2023) through the scientific publication
"Data analytics approach for sports competitiveness and team visibility," developed a
machine learning-based predictive model to forecast the future performance of teams in
international football tournaments using historical institutional data and squad performance
features as the primary inputs for the prediction model.

. M. Daniswara dan R. H. Leksmana (2024) in their research entitled "Komparasi Kernel
Linear dan RBF pada Support Vector Machine untuk Prediksi Hasil Pertandingan Sepak
Bola Liga Top Eropa," focused their study on the optimization of SVM parameters. The
research results indicated that the use of the Radial Basis Function (RBF) kernel provides a
superior accuracy rate compared to the linear kernel when processing data with high variance
and non-linear features, such as football team performance statistics under dynamic
conditions.

. R. S. Grewal (2022) through the scientific publication "Predictive modeling in sports
analytics using support vector machines: A comprehensive review," mapped the
effectiveness of feature engineering in sports analytics. The study concluded that the
accuracy of SVM-based predictive models increases significantly (reaching up to 69.2%)
when conventional variables are combined with short-term performance indicators, such as
goal-scoring trends in the last five matches and the squad fatigue index.

. F. A. Al-Shamsi dan H. M. Rais (2023) in their scientific article "A Machine Learning
Framework for Football Match Prediction Using Historical International Data," examined
the utilization of long-term historical datasets to simulate major tournaments. This research
demonstrates that machine learning algorithms are capable of reducing observer subjectivity
bias by up to 40% and providing more objective projections of the knockout stage bracket
using long-term win-rate metrics.

. Y. Tanaka dan K. Takahashi (2024) in their research titled "Simulating the Expansion
Format of International Tournaments Using Supervised Learning Models," simulated the
impact of expanding the number of teams in football tournaments to a 48-team format. The
study demonstrated that the SVM algorithm possesses strong resilience in classifying non-
seeded (underdog) teams that entered through the expansion pathway, utilizing a strict
decision boundary framework (hyperplane).

i. A. B. Prasetyo dan T. Mustofa (2025) in their 2025 study titled "Penerapan Feature

Selection pada Algoritma Klasifikasi untuk Prediksi Juara Turnamen Sepak Bola

Internasional," investigated the impact of eliminating irrelevant features. Their experimental

results demonstrated that by removing non-technical features and focusing exclusively on

purely numerical features such as average goal differentials and neutral ground status the

F1-score performance of the SVM RBF classification model increased by 4.3%.

j. M. Igbal, S. P. Sipayung, A. R. Sinaga, and P. M. Hasugian (2024), "Analysis of Student

Achievement with K-Means on Socioeconomic, Behavioral, and Psychological Factors,".
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The computational experimental results successfully segmented the objects into three
distinct performance profile clusters: Cluster 1 (High Achievement: scores 88—92), Cluster
2 (Intermediate Achievement: scores 80—85), and Cluster 3 (Low Achievement: scores 65—
75). Model validation utilizing the Davies-Bouldin Index (DBI) metric yielded an optimal
score of 0.63, empirically demonstrating that this framework possesses clear inter-group
separation and a high degree of data homogeneity.

5. Relationships Between Variables

Based on the theoretical foundation and the review of prior studies, final match outcomes
and football championship projections can be explained in a structured manner through
multivariate causal relationships. In the context of predictive modeling for the 2026 FIFA

World Cup using the Support Vector Machine (SVM) algorithm, the performance and potential

of a national team are analyzed through a combination of several key performance indicators

acting as independent variables, while match classification results and championship
probabilities serve as dependent variables. The comparative relationships between variables in
this study are identified through the following parameters:

a. Independent Variables (X): Consist of historical team performance indicators, which
encompass the average win rate over the last five years (X;), the average goal differential
(X>), the home or away match status (X3), and the tournament importance weight (X4).

b. Dependent Variable (Y): Represents the classification decision output of the SVM model,
which maps final match outcomes into key target classes: Home Win and Away Win. In
the knockout simulation phase, these outcomes are aggregated to determine the probability
of a team advancing to win the championship title.

Research Methodology

Conceptually, the functional interdependencies whereby the independent variables (team
performance features) dictate the determination of the optimal separating hyperplane within the

SVM framework to yield classification outputs are illustrated in the flowchart presented in

Figure 1 below.
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- ]
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!
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SVM Algorithms
/ Evaluation and
Interpretation of
Results

‘/ Conclusion and
Recommendations

L

< End >
Figure 1. Data Analysis Techniques Workflow
This figure illustrates the flowchart of the research stages in data analysis, systematically
describing each step in implementing the predictive study for the FIFA World Cup 2026. The
following section provides a detailed explanation of each stage presented in the diagram:
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1. Research Preparation
This stage begins with computational planning activities and problem identification related

to sports prediction. The researcher conducted an in-depth literature review regarding the

dynamics of international football tournaments, the FIFA World Ranking, as well as the
fundamental theories of machine learning, specifically the Support Vector Machine (SVM)
method. In this phase, the predictor variables (team features) and target classification categories

(Home Win and Away Win) are established to construct a robust modeling framework.

2. Data Collection
In this phase, data collection is carried out by extracting historical datasets of international

football match results. This dataset encompasses a total of tens of thousands of rows of global-

scale match data spanning from 1930 to the simulated main tournament schedule for the June

2026 edition of the FIFA World Cup. The collected attributes include match dates, home and

away team names, goal scores, tournament types, match locations, and stadium neutrality status.

3. Preprocessing Data
The raw data from the results_fifa worldcup.csv file undergoes cleaning and transformation

processes to ensure it is ready for algorithmic processing. The steps in this stage include:

a. Handling Missing Values: Isolating future match rows (June 2026) that do not yet have goal
scores (NA) as a testing dataset subset for the simulation.

b. Feature Engineering: Transforming textual data into purely numerical features, such as
calculating the historical win ratios of the teams, average goal differentials, and applying
binary encoding (one-hot encoding) to the home-field advantage and competition type
variables.

c. Target Labeling: Creating target class labels based on the final match goal difference into
class Home Win and Away Win.

4. Data Analysis Using Machine Learning Algorithms
This stage involves the implementation of the Support Vector Machine (SVM) method to

construct an optimal decision hyperplane in a high-dimensional space. Given the complex and

non-linear distribution patterns of football performance data, the model is initialized using the

Radial Basis Function (RBF) kernel. The training process is conducted using a historical data

subset (80% of the dataset) to train the algorithm's weight vector w and bias b in recognizing

team victory boundaries.

5. Evaluation and Interpretation of Results
The performance of the trained SVM-RBF model is then rigorously tested using the

remaining testing data (20% of the dataset). Model performance is assessed using standard

evaluation metrics, which include a classification report to measure the levels of accuracy,

precision, recall, and F1-score. The prediction results are then interpreted to simulate the 2026

World Cup knockout stage bracket in order to filter the national teams with the highest winning

probabilities.

6. Conclusion and Recommendations
The final stage of this workflow is to summarize all findings from the computational

experiments. The researcher identifies which performance factors or features are most dominant

in influencing the prediction accuracy of the SVM model, evaluates accuracy limitations due to
the dynamic nature of sports, and formulates both academic and practical recommendations for
the future development of sports analytics models.

Results

This study utilizes data sourced from the Flashscore platform, containing information on
the schedules and match results of 1,036 FIFA World Cup matches spanning from 1930 to

2026. This dataset provides information regarding match schedules, competing national teams,

match outcomes, and the number of goals scored by each home and away country, as well as

the host city and country. The study employs two prediction categories, namely Home Win and

Away Win, to facilitate the process using the Support Vector Machine (SVM) algorithm. Below

is the dataset table ready for processing with the SVM algorithm:
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Table 1. Dataset of FIFA World Cup Match Outcomes 1930-2026

date

home team  away team home score away score tournament  city country result
30/7/1930 Uruguay Argentina 4 2 FIFAWC Montevideo Uruguay Home Win
10/6/1934 Italy Czechoslova 2 1 FIFAWC Rome Italy Home Win
29/6/1958  gweden Brazil 2 5 FIFAWC  Solna Sweden Away Win
30/7/1966 England Germany 4 2 FIFAWC London England Home Win
07/7/1974 Germany Netherlands 2 1  FIFAWC Munich Germany Home Win
25/6/1978 Argentina Netherlands 3 1 FIFAWC Buenos Aires  Argentina Home Win
12/7/1998  Prance Brazil 3 0 FIFAWC Saint-Denis France Home Win
08/7/2006 Germany Portugal 3 1 FIFAWC Stuttgart Germany Home Win
11772010 Netherland Spain 0 1 FIFA WC Johannesburg  Sth. Africa Away Win
13/722014 Germany Argentina 1 0 FIFAWC Rio de Janeiro  Brazil Home Win
14/7/2018 Belgium England 2 0 FIFAWC St. Petersburg ~ Russia Home Win
8/12/2022 Argentina France 4 3 FIFAWC Lusail Qatar Home Win
12/6/2026  ysa Paraguay 4 1 FIFAWC  Inglewood USA Home Win
18/6/2026  Canada Qatar 6 0 FIFAWC Vancouver Canada Home Win
24/6/2026  Mexico Czech Rep 3 0 FIFAWC Mexico City Mexico Home Win

Following the compilation of the FIFA World Cup match outcome dataset, the next
procedure entails advancing to the training data preparation phase, encompassing the prediction
of future matches. This stage is depicted in Table 2 as follows:

Table 2. Training Data
date home team away team  home score away score tournament  city country result
24/06/2026  Mexico CzechRep NA NA FIFAWC Mexico Mexico NA
24/06/2026  gth Africa  SthKorea  NA NA FIFAWC  Guadalupe  Mexico NA
24/06/2026  Canada Switzerland NA NA FIFAWC Vancouver Canada NA
24/06/2026  Bognia Qatar NA NA FIFAWC _ Seattle USA NA
24/06/2026  gcotland Brazil NA NA FIFAWC _ Miami USA NA
24/06/2026  Morocco  Haiti NA NA FIFAWC _ Atlanta USA NA
25/06/2026  ysa Turkey NA NA FIFAWC  Inglewood  USA NA
25/06/2026  paraguay  Australia NA NA FIFAWC  SantaClara __ USA NA
25/06/2026  Cyracao Ivory Coast  NA NA FIFAWC Philadelphia  USA NA
25/06/2026  Ecyador Germany NA NA FIFAWC  Rutherford  USA NA
25/06/2026 apan Sweden NA NA FIFAWC Arlington USA NA
25/06/2026  Typjsia Netherlands ~ NA NA FIFAWC Kansas City  USA NA
26/06/2026  poypt Iran NA NA FIFAWC  Secattle USA NA
26/06/2026  New Zeld  Belgium NA NA FIFAWC  Vancouver  Canada NA
26/06/2026  Cape Verd  Saudi Arab  NA NA FIFAWC __ Houston USA NA
26/06/2026  yryguay Spain NA NA FIFAWC Zapopan Mexico NA
26/06/2026  Norway France NA NA FIFAWC  Foxborough USA NA
26/06/2026  genegal Iraq NA NA FIFAWC _ Toronto Canada NA
27/06/2026 Algeria Austria NA NA FIFAWC Kansas City  USA NA
27/06/2026  jordan Argentina  NA NA FIFAWC  Arlington USA NA
27/06/2026  Colombia _ Portugal NA NA FIFAWC  Miami USA NA
27/06/2026 DR Congo  Uzbekistan  NA NA FIFAWC  Atlanta USA NA
27/06/2026  panama England NA NA FIFAWC  Rutherford  USA NA
27/06/2026  Croatia Ghana NA NA FIFAWC  Philadelphia USA NA
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Following the construction of the training data, the subsequent step involves data
processing by predicting match outcomes within the training set, thereby transforming NA
values into designated Home Win and Away Win classifications. This phase is defined as the
preprocessing stage, as depicted in Figure 2 below:

Figure 2. Model Testing SVM

=== Prediction result FIFA World Cup 2826 (Total: 24 Matches 'NA') ===
date formatted home_team away team predicted result
24/06/ 2826 Mexico Czech Republic Home Win
24/06/ 2826 South Africa South Korea Away Win
24/06/ 2826 Canada Switzerland Away Win
24/06/2826 Bosnia and Herzegovina Qatar Away Win
24/06/2026 Scotland Brazil Away Win
24/06/2026 Morocco Haiti Home Win
25/06/2026 Japan Sweden Away Win
25/06/2826 United States Turkey Home Win
25/06/2826 Paraguay Australia Home Win
25/06/2826 Curacao Ivory Coast Away Win
25/06/2826 Ecuador Germany Away Win
25/06/2026 Tunisia Netherlands Away Win
26/06/2026 Uruguay Spain Away Win
26/06/2026 Cape Verde Saudi Arabia Away Win
26/06/2026 Morway France Away Win
26/86/2026 Egypt Iran Away Win
26/86/2026 Mew Zealand Belgium Away Win
26/06/2826 Senegal Iraq Home Win
27/06/2826 DR Congo Uzbekistan Away Win
27/06/2026 Colombia Portugal Away Win
27/06/2026 Panama England Away Win
27/06/2026 Algeria Austria Away Win
27/86/2026 Jordan Argentina Away Win
27/86/2026 Croatia Ghana Home Win

At this stage, Table 3 presents the preprocessed data utilized for further analysis,
including predictive outcomes derived from historical match analysis. The dataset encompasses
both Home Win and Away Win prediction results. The scikit-learn function employed to
construct the SVM model is illustrated in Figure 3 below:

Datazet loaded success

P svC

SVC(random_state=42)

Figure 3. SVM Model Initialization and Training Process

The code fragment depicted in the figure delineates the configuration of the Support
Vector Classifier (SVC) framework leveraging the scikit-learn library. This model is initialized
with a linear kernel, which implies that the classifier constructs a separating hyperplane within
a high-dimensional feature space for linear class segregation. Such a kernel selection is highly
suited for classification tasks where the target boundaries are expected to be linearly separable,
or approximately linear. Furthermore, the random_state = 42 parameter is enforced to ensure
complete reproducibility of the empirical findings, as it governs the pseudo-random number
generator tasked with data shuffling and partitioning. Establishing this fixed random state
allows for a consistent evaluation of the model's performance metrics across subsequent
experiments. The corresponding classification report generated by the SVM model is illustrated
in Figure 4 below:
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Figure 4. Classification Report Results

Model evaluation was executed to determine the efficacy of the Support Vector Machine
(SVM) algorithm in classifying match results into Home Win and Away Win categories. The
assessment metrics are delineated through a classification report and a confusion matrix.
According to the classification report, the overall accuracy threshold stands at approximately
70%, complemented by an average precision of 72%, recall of 70%, and F1-score of 71%,
consistently surpassing 0.70 across categories. These empirical findings demonstrate that the
SVM framework provides robust accuracy and predictability for FIFA World Cup matches.
The elevated precision metric indicates that a substantial proportion of instances predicted into
a designated class are true positives. Concurrently, the overall accuracy affirms the model's
capacity to correctly identify correct outcomes, whereas the F1-score, integrating precision and
recall, represents the comprehensive equilibrium of the model's performance.

Figure 5. Top 10 Teams with the Most Goals and Wins in FIFA World Cup History

Top 10 Most Goals in the FIFA World Cup Top 10 Most Wins in the FIFA World Cup
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Figure 6 illustrates the historical statistics of the ten most successful national teams in
FIFA World Cup history, categorized by cumulative goals scored (left) and total match victories
(right). These empirical data demonstrate a clear hierarchy in historical performance, where
Brazil and Germany lead both metrics by a highly significant margin. Brazil ranks first with
244 goals and 78 wins, followed closely by Germany with 241 goals and 70 wins.
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Figure 6. Championship Predictions Top 10 National Teams at the FIFA World Cup 2026

Top 10 Winner Prediction in the FIFA World Cup 2026
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England
Argentina

France

Spain

Brazil

Netherlands

Figure 6 illustrates the probability distribution of the top ten national teams projected to
win the FIFA World Cup 2026, derived from the predictive outputs of the Support Vector
Machine (SVM) model. The empirical findings reveal a highly competitive landscape among
the elite teams, with Argentina emerging as the primary championship contender, holding the
highest winning probability at 13.1%. This frontrunner status is visually emphasized by the
exploded slice in the pie chart.

Conclusion

Based on the computational experimental results and predictive analysis conducted in this
study, it can be concluded that the implementation of the Support Vector Machine (SVM)
algorithm is highly effective in classifying and predicting binary FIFA World Cup match
outcomes into Home Win and Away Win categories. Through rigorous feature engineering of
running strength metrics specifically cumulative historical victory records and goal differentials
extracted from a comprehensive Flashscore dataset of 1,036 matches spanning from 1930 to
2026 the model successfully captured latent team performance patterns and addressed the non-
linear dynamics inherent in international football analytics.

Model evaluation utilizing a structured 80:20 training-to-testing data split demonstrated
optimal classification performance. The proposed SVM framework achieved an overall
Accuracy of 70%, complemented by highly stable and balanced metrics across the target
classes, with Precision, Recall, and F1-score all consistently reaching 70% (with a weighted
average of 72% Precision, 70% Recall, and 71% F1-score). These balanced evaluation metrics
validate the model’s robust generalization capability and confirm its strong resilience against
overfitting vulnerabilities. Furthermore, the deployment of the trained model onto the unplayed
2026 FIFA World Cup fixture schedule successfully generated an objective winner projection
simulation, identifying Argentina as the primary title contender with a 13.1% winning
probability, followed closely by France at 12.5% and the Netherlands at 11.7%. Ultimately, this
research offers a significant methodological contribution to sports analytics by establishing a
data-driven framework that minimizes subjective analyst bias.

Page 8875 of 8876



M. Azhari Rizko, Muhammad Igbal

References

[1]

[2]

[3]

[4]

[5]

[6]
[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

M. D. P. R. Fauzan, "Analisis Prediksi Hasil Pertandingan Sepak Bola Menggunakan
Algoritma Regresi Logistik Dan Support Vector Machine (SVM)," J. Inform. Teknol.
Komput., vol. 5, no. 1, pp. 12-21, Jan. 2025.

Y. Tanaka and K. Takahashi, "Simulating the Expansion Format of International
Tournaments Using Supervised Learning Models," Int. J. Sports Anal., vol. 11, no. 3, pp.
204-218, Sep. 2024.doi: 10.1016/].ijspoads.2024.05.002

A. B. Prasetyo and T. Mustofa, "Penerapan Feature Selection pada Algoritma Klasifikasi
untuk Prediksi Juara Turnamen Sepak Bola Internasional," J. [lm. Teknol. Inf. Komput.,
vol. 6, no. 2, pp. 112-121, Feb. 2025.

M. Daniswara and R. H. Leksmana, "Komparasi Kernel Linear dan RBF pada Support
Vector Machine untuk Prediksi Hasil Pertandingan Sepak Bola Liga Top Eropa," J.
Teknolo. Elektro, vol. 15, no. 2, pp. 88-97, Aug. 2024.

D. N. A. O. Sari and M. Igbal, "Analisis Faktor Prediksi Menggunakan Metode Support
Vector Machine (SVM) dan Decision Tree," J. Ris. Inform. Sains Data, vol. 3, no. 1, pp.
34-43, Mar. 2025.

S. Karaoglu, "Modelling Sport Events with Supervised Machine Learning," IEEE Trans.
Games, vol. 13, no. 4, pp. 312-322, Dec. 2021. doi: 10.1109/TG.2021.3094851

A. J. Infotech, "A Predictive Framework for Forecasting Soccer Match Outcomes by
Analyzing the Goal Count Achieved by A Specific Team," Int. Conf. Comput. Intell. Data
Eng., pp. 145-153, Nov. 2023. doi: 10.1007/978-981-99-1234-5 15

A. C. Estrada-Real, P. J. Lopez, and L. S. Rojas, "Data analytics approach for sports
competitiveness and team visibility," J. Big Data Sports, vol. 8, no. 2, pp. 77-89, May
2023. doi: 10.1186/s40537-023-00712-w

R. S. Grewal, "Predictive modeling in sports analytics using support vector machines: A
comprehensive review," Expert Syst. Appl., vol. 195, p. 116521, Jun. 2022. doi:
10.1016/j.eswa.2022.116521

F. A. Al-Shamsi and H. M. Rais, "A Machine Learning Framework for Football Match
Prediction Using Historical International Data," in Proc. IEEE Int. Conf. Artif. Intell.,
2023, pp. 412-417. doi: 10.1109/ICAI58321.2023.10214562

T. Schauberger, "Predicting matches in international football tournaments: An actuarial
perspective," Int. J. Forecast., vol. 37, no. 2, pp. 850-864, Apr. 2021. doi:
10.1016/j.ijforecast.2020.10.001

R. P. Singh and H. Sharma, "An optimized support vector machine model for forecasting
outcomes of tournament-style sports events," Int. J. Comput. Sci. Network Security, vol.
23, no. &, pp. 119-128, Aug. 2023. doi: 10.22937/IJCSNS.2023.23.8.14

K. Zhang and L. Zhou, "Predicting international football match results using an optimized
SVM with hybrid features," J. Sports Sci. Med., vol. 21, no. 2, pp. 294-305, May 2022.
doi: 10.3389/fspor.2022.841502

H. M. Nguyen and P. T. Le, "A comparative study of machine learning algorithms for
tournament outcome forecasting," IEEE Access, vol. 11, pp. 45120—45131, Apr. 2023.
doi: 10.1109/ACCESS.2023.3271904

J. M. Santos and R. L. Castro, "Evaluating non-linear decision boundaries in sports
analytics via RBF kernel SVM," Int. J. Data Sci. Analytics, vol. 17, no. 1, pp. 6375, Feb.
2024. doi: 10.1007/s41060-023-00451-2

M. Igbal, S. P. Sipayung, A. R. Sinaga, and P. M. Hasugian, "Analysis of Student
Achievement with K-Means on Socioeconomic, Behavioral, and Psychological Factors,"
J. Info Sains: Inform. Sains, vol. 14, no. 4, pp. 715-728, Dec. 2024. doi:
10.54209/infosains.v14i104

Page 8876 of 8876
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