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ABSTRACT

ARTICLE INFO

The purpose of the study. The purpose of this study was to analyze the association between xG and
goals scored in soccer matches.

Materials and methods. This study was quantitative, correlational, and longitudinal. 333 league matches
were analyzed. The dataset was obtained from Sofascore, a website that offers statistics and results from
various sporting events. The hypothesis was put forward that there is a positive correlation between xG
and goals scored. The sample consisted of 333 official matches from international competitions, including
the 2013/24 Champions League, the 2024 Copa Libertadores, Euro 2024, and the 2024 Copa América.
These tournaments were selected due to their significant international relevance.

Results. The results of this research confirm the validity of using xG as an indicator for analyzing a team's
offensive performance, although its predictive capacity tends to vary depending on the context or
competition. In clubs, players have more continuity because they train together, which makes it easier to
establish a playing pattern, so this may be a reason for higher xG compared to national team tournaments.
Conclusions. The results obtained in this study confirm the relationship between xG and goals scored in
football matches, thus establishing it as a valid indicator for measuring offensive performance in football.
It was found that in club tournaments, the amount of association, in the Copa Libertadores (r = 0.537)
having the best association between the variables, in the Champions League the association was lower (r
= 0.403). Meanwhile, in national team tournaments, the values for the Copa América and Euro were (r =
0.475) and (r = 0.479), respectively, where some similarity can be observed in the association of variables,
which is attributed to the poor group cohesion and poor tactical fit of the national teams compared to the
clubs.

Keywords: expected goals (xg); football performance analysis; offensive performance indicators; goal
scoring efficiency; match analytics; elite football competitions.
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INTRODUCTION

Football is the most recognized sport in the world and one of the highest-grossing sports for FIFA. In the 2022/23 season,

the English Premier League reached approximately three billion pounds in broadcast and commercial rights (Bradlow et al., 2017).
This significant financial investment requires an approach to performance optimization using innovative methods (Davis &
Robberechts, 2020). As the sport's global growth increases, so does the need for strategies and technological tools to support team
and player performance.

As football's global growth increases, so does the need to implement technological tools for group and collective
performance. Thus, offensive performance analysis has taken on significant importance and evolution through the use of metrics,
including expected goal difference (xG), which has emerged as a tool to evaluate the quality of chances generated by a player or team
(Fernandez-Navarro et al., 2019).

xG measures the probability of a shot resulting in a goal. It is based on variables such as shot position, distance from the
goal, and opposing defensive pressure (Hoernig & Link, 2017). Furthermore, this tool allows for the analysis of a team's offensive
efficiency and comparison of expected and actual performance, thus gaining strength as a valid tool for coaches, analysts, and sports
scientists (Hoernig & Link, 2017).

Despite the rise of xG as an analytical tool, many questions remain about its predictive capacity in different competitive
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contexts. One study found that the association between xG and goals scored depends on the tournament, level, and dynamics of the
game (Gomez et al., 2018).

On the other hand, advances in sports analysis have led to the development of metrics that help teams manage player
performance. A metric such as expected goals (xG) has become an integral part of clubs' decision-making processes (Zeng & Pan,
2021). However, a comprehensive approach to evaluating players and teams is lacking, as well-known metrics do not provide a
complete view of player contributions or team effectiveness (Mead et al., 2023).

Consequently, this gap stems from the absence of crucial characteristics and the inherent limitations of xG, performance
analysts need to recognize the importance of context; relying solely on one metric for statistical analysis can be detrimental (Brechot
& Flepp, 2020). While those using xG recognize its advantages, it is also necessary to acknowledge its limitations. While the data used
in any model is important, how that data is interpreted is vital. A comprehensive understanding that encompasses both the advantages
and disadvantages of xG is necessary for maximum development (Anzer & Bauer, 2021).

Although football is a very popular sport, historically there hasn't been much of a connection between sport and statistical
data analysis. However, the xG metric mitigates this by using statistical methods to estimate the probability of a shot resulting in a goal
(Brechot & Flepp, 2020). Furthermore, studies have explored the application of xG models to incorporate different characteristics,
based on two key variables: distance from goal and shot angle (Antipov & Pokryshevskaya, 2020). One study found that using statistics
from the 2012/13 English and German league seasons, the study involved dividing the pitch into eight zones and analyzing the
probability of scoring based on shots taken from each zone. The results showed that distance and angle significantly influence the
probability of scoring a goal (Bradlow et al., 2017).

Similarly, another study aimed to investigate the impact of shooting distance and angle. This study was based on events
presented in a football league during the 2017/18 season. This study used a probabilistic approach to analyze goal-scoring
opportunities. This study highlighted the complexity and potential of xG modeling in the analysis (Anzer & Bauer, 2021). Shot type
must be taken into account, which provides contextual information about the shots. Shots can be divided into: body segment used
(right foot/left foot or head) and the game situation in which the shot occurred. The authors incorporated these characteristics into their
model and found that both aspects influence shot effectiveness (Fairchild et al., 2018). Furthermore, they found that free kicks and
penalties are more likely to result in goals compared to shots from open play and kicks from feet; conversely, headers are less likely
to result in goals (Schulze et al., 2017). Based on the studies reviewed above, the hypothesis was proposed: there is a significant
relationship between xG and goals scored in matches. The purpose of this study was to analyze the association between xG and goals
scored in soccer matches.

MATERIALS AND METHODS

This study was quantitative, correlational, and longitudinal. 333 league matches were analyzed. The dataset was obtained
from Sofascore, a website that offers statistics and results from various sporting events. The hypothesis was put forward that there is
a positive correlation between xG and goals scored.

The sample consisted of 333 official matches from international competitions, including the 2013/24 Champions League, the
2024 Copa Libertadores, Euro 2024, and the 2024 Copa América. These tournaments were selected due to their significant
international relevance.

Study Design

Two main variables were analyzed:

Independent variable:

xG, which corresponds to a metric used to estimate the probability of a shot ending in a goal, which is based on factors such as:
distance, shot angle, defensive pressure, assist, among others.

Dependent variable:

Goals scored, the goals achieved in each match. The data used in this research was taken from the SofaScore platform, which provides
data for analyzing the performance of certain sports and also real-time statistics.

Statistical Analysis

For data analysis, SPSS statistical software was used, the matches, goals scored and xG of each match were processed,
followed by the creation of a table of paired samples to determine if there were significant differences between the means and a
correlation to indicate the degree of relationship of the variables used. The data was obtained from match logs available on the
SofaScore website. It was then exported to a database for cleaning.

Ethical Considerations

This study utilized secondary data derived exclusively from publicly accessible match statistics available on the SofaScore
platform and did not involve direct interaction with human participants, biological samples, or the collection of identifiable personal
information. Therefore, the study was classified as minimal-risk research. Ethical clearance was obtained from the Research Ethics
Committee (Institutional Review Board) of Corporacion Universitaria del Caribe (CECAR), Colombia, under approval number: CEC-
IRB/SPORTSCI/2025/091. All research procedures were conducted in accordance with institutional guidelines and internationally
accepted ethical standards for research, ensuring transparency, data integrity, and responsible use of open-access data.

RESULTS

The table shows the results of the average xG and the number of goals scored in each competition, which shows that there
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are no significant differences in the means (Table 1). On the one hand, the xG in the Copa Libertadores averaged 2.30 + 0.95, on the
goals side the average was 2.40 + 1.43, in the Champions League the average xG was 3.00 + 1.04 and the average number of goals
was 2.99  1.70. Turning to the national team tournaments, the Copa América had an average of 2.41 £ 0.84, but with a lower scoring
average (2.18 + 1.55), in the Euro an average of 2.61 + 0.91 was obtained in terms of xG and the goal average was 2.29 + 1.36.
Table 1. Paired Samples Statistics

Pair Variable Mean N Std. Deviation Std. Error Mean
1 xG Copa Libertadores 2.30 125 0.95 0.08
Libertadores Goals 2.40 125 143 0.12
2 xG Champions League 3.00 125 1.04 0.09
Champions Goals 2.99 125 1.70 0.15
3 xG Copa América 2.41 32 0.84 0.14
Copa América Goals 218 32 1.55 0.27
4 xG Euro 2.61 51 0.91 0.12
Euro Goals 2.29 51 1.36 0.19

In the table you can see the results of the average xG and the number of goals scored.
Table 2. Paired sample correlations

Pair Variables N Correlation Sig. (2-tailed)
1 xG Copa Libertadores & Libertadores Goals 125 0.537 <.001

2 xG Champions League & Champions League Goals 125 0.403 <.001

3 xG Copa América & Copa América Goals 32 0.475 .006

4 XG Euro & Euro Goals 51 0.479 <.001

The table indicates a positive correlation. The asymptotic significance had a value <0.00, so the researcher's hypothesis is accepted,
in other words, it is accepted that the higher the xG, the greater the number of goals scored. In addition, a correlation coefficient of r =
0.488 was obtained, which indicates that there is a moderate and positive relationship between the two variables analyzed. The
significance (p = 0.000) confirms that it is significant, indicating that xG is a valid predictor to predict the number of goals in the sample
analyzed. Despite being a moderate correlation, since it is not high, it is stated that there are other factors that influence the scoring of
goals, such as the quality of the shot, the quality of the goalkeeper, the performance of the defense, among others.

Table 3. Correlation Between Expected Goals (xG) and Goals Scored

Variable xG Goals Scored
xG Pearson Correlation 1.000 0.488**

Sig. (2-tailed) — <.001

N 333 333
Goals Scored Pearson Correlation 0.488** 1.000

Sig. (2-tailed) <.001 —

N 333 333

In the graph, you can see the clear positive linear relationship in the data, as the xG increased, so did the number of goals scored.
Therefore, it can be established that the number of goals scored was directly related to the xG or that they were directly proportional
variables (Figure 1). The dispersion indicates that, although there is a relationship between the two variables analyzed, it is not entirely
perfect. There are points above and below the regression line, indicating that some clubs or national teams exceeded or failed to
achieve the xG in some matches. This can be attributed to factors such as a lack of finishing, the performance of the opposing
goalkeeper, or poor or excessive effectiveness in creating scoring opportunities.

00 2,00 4,00 6,00 8,00

Goles marcados
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Figure 1. Simple dispersion

The results of this research confirm the validity of using xG as an indicator for analyzing a team's offensive performance, although its
predictive capacity tends to vary depending on the context or competition. In clubs, players have more continuity because they train
together, which makes it easier to establish a playing pattern, so this may be a reason for higher xG compared to national team
tournaments.

DISCUSSION

The study on the modern statistical metric of expected goals (xG) and its impact on goals scored yielded several significant
findings (Khrapach & Siryi, 2024). One of the main results of this research was the strong association between goals scored and xG
(Khrapach & Siryi, 2024). One study agreed with this one's findings, as teams with higher xG averages had higher goal averages over
a season (Sabin, 2021).

On the other hand, a study determined that xG predicts a team's performance with a high level of reliability, where teams
that had high xG in previous matches tended to score a large number of goals in subsequent matches, so this tool helps coaches and
analysts to carry out strategies for decision-making at a tactical level (Mead et al., 2023). Another study indicated that due to the
association of xG with goals scored, coaches could use the information provided by xG to adjust their offensive tactical work, planning
sessions where players are helped to find more advantageous positions to score (Zi & Gao, 2023).

The xG is a useful indicator to indicate the number of goals scored by teams, this helps to improve individual and collective
performance objectively (Anzer & Bauer, 2021). In training sessions, coaches can use xG data to design drills that simulate high xG
scenarios (Cavus & Biecek, 2022). For example, creating drills that focus on finishing from central positions inside the penalty area
can help players develop their ability to convert high-quality chances. Additionally, xG data can be used to assess performance,
providing clear, data-driven goals to work toward in training.

Although xG is a useful predictor of offensive performance, there are other factors that can influence scoring in a match.
Some factors that can influence goals are:

Individual quality:

Teams with outstanding forwards have a greater chance of exceeding their xG, on the other hand, the lower the quality of the players,
the greater the difficulty in scoring.

Opposing goalkeeper performance:

When a goalkeeper performs well, he or she is characterized by his or her ability to prevent goals against him or her.

Defensive tactics:

Teams that place a high priority on defensive solidity are able to reduce their opponent's options and therefore their xG.

The findings of this research have practical applications for analyzing performance and making tactical decisions. Coaches
and analysts can use the xG metric not only to evaluate the offensive performance of their own or opposing teams, but also to identify
areas for improvement in finishing plays and creating scoring opportunities.

CONCLUSION

The results obtained in this study confirm the relationship between xG and goals scored in football matches, thus establishing
it as a valid indicator for measuring offensive performance in football. It was found that in club tournaments, the amount of association,
in the Copa Libertadores (r = 0.537) having the best association between the variables, in the Champions League the association was
lower (r = 0.403). Meanwhile, in national team tournaments, the values for the Copa América and Euro were (r=0.475) and (r = 0.479),
respectively, where some similarity can be observed in the association of variables, which is attributed to the poor group cohesion and
poor tactical fit of the national teams compared to the clubs. The use of xG is recommended for analyzing teams' offensive
performance. Another point worth highlighting is the variation in xG depending on the tournament. Therefore, it is recommended that
future studies incorporate more variables to better understand goal scoring.
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