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1. INTRODUCTION

In association football (British English) or soccer (American English), data from match statistics
usually provide records of meaningful events that occur during the match, such as the number goals scored
with time, name of scorer, name of yellow and red card receivers or name of injured players. Match statistics
also include raw technical data such as the number of shots fired on and off target, total number of passes or
number of foul committed. After every match, the data is then processed and analyzed to form an analysis
report that can guide both coaches and players in assessing the team performance during the match. Many
researchers have used information on past ranking in the final league, goals difference, total goals scored by
the team, goals conceded by the team and final points gained end of the season to conduct a match analysis.
At present, match analysis in association football covers analysis on game flow [1, 2] team
performance [3, 4] or individual player performance [5, 6].

In addition, match statistics are also used for football prediction modelling and development, in
particular for predicting match outcome based on past-match statistical data [7, 8], used the points gained by
the team from five previous seasons and current season for developing the first phase of their prediction
model. This model is called the PI football, which focuses on team strengths [7]. Meanwhile, [8] used the
past results of match data to run their bivariate Poisson model for match prediction. Following [7] and [8],
this paper is set to analyze the pattern of goals scored in 2015 Malaysia Super League (MSL) matches by
focusing on the relationship between goals scoring patterns and the period of match time. The analysis will
cover 410 goals across 132 matches scored by 12 teams, whereby each team played 22 matches including
home and away.
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The remainder of this paper proceeds as follows. Section 2 reviews previous works on match
analysis, Section 3 presents the proposed methodology for pattern analysis in MSL, Section 4 presents and
discusses the results, and finally Section 5 concludes this work with some indication for future research.

2. RELATED WORK

In 2014, an intensive and systematic review on match analysis in football was carried by [2]. The
scope of the reviews was divided into three categories, which included descriptive analysis (focusing on
description of players activity patterns), comparative analysis (focusing on relationship between parameters
that may influence the player performance such as player position, game location and fatigue level), and
predictive analysis (focusing on the effective ways of playing football which may influence the outcomes of
matches). Meanwhile, [1] focused on analyzing ball possession during the Spanish football league in 2008-
2009. The research examined all matches in terms of match results such as win, draw and losses, as well as
match location and quality of opposition before relating all the factors back to ball possession in proportion
of match time.

A notational analysis was carried out in order to study team performance, which may provide useful
information to the player and coach by describing the relevant parameter consisting of defensive and
offensive strategies. Both strategies are very important to increase the team efficacy [3, 4]. Notational
analysis is applicable on the team and match-play sports, whereby it is important to study the relationships
between the movement and behaviour of individual team players. Similar analysis was carried out by
Duch et al. [6] to measuring and quantifying both teams and players performance as inspired by methods in
social network analysis. In subsequent research, [5] developed a model called the EA Sports Player
Performance Index that was used to measure and quantify each individual player performance during the
English Premier League (EPL).

Interestingly, analysis of the goal patterns scored in football matches has also been widely studied,
whereby the primary objective is to examine and evaluate the pattern of goals scored at certain football
competition. [9] carried out their studies on evaluating the number of goals scored pattern in Greek Super
League 2006-2007 while [10] and [11] analyzed the goal scoring pattern during the European Championship
2012. Later, [12] expanded the scale of studies by analyzing goal scoring patterns from top four European
Leagues National Championships, which include the English Premier League, the French Football Ligue 1,
the Italian Serie A, and the Spanish Football Liga for three seasons (2008-2009, 2009-2010 and 2010-2011).
Despite of well-known researches in European football, no information in Malaysian football teams have
been done consistently. Based on that, the aim of this study is to identify the patterns of goals scored in 132
games from the Malaysia Super League.

3. METHODS

The central focus of this study is to analyze the goal scoring patterns in the Malaysian Super League
(MSL), which is a top-tier professional football league in Malaysia league system since the establishment.
Although this league is categorized as grade D football league, there are rapid revolutions undergoing the
Malaysian football leagues recently that warrant for further improvements.

All the datasets used for this analysis including match fixtures, goal scored, time during goal was
scored, and venue of matches were extracted from the official website of Football Association of Malaysia
(FAM)  (http://www.fam.org.my/)  through its Football Informational Management System
(https://www.pengurusanbolasepakfam.org.my/). All the data was cleaned and prepared using the IBM SPSS
Statistics version 22 and R version 3.3.3 with “ez” package.

This study examined all the match statistics individually, with a total of 410 goals scored in 132
matches from 12 teams, both performing home and away. The study then adopted the techniques used in [9],
with exception of using the aid from video analysis program and assistant from experienced observers due to
unavailability of such video data. Next, the Generalized Eta Squared (nZ) from the work of [13] is used to
measure the effect size of goals scored frequency per intervals of 45 minutes and 15 minutes. The elements
that will be used to analyze scoring patterns during the Malaysia Super Leagues (MSL) season 2015 include:

a. Goals scored frequency per 45 minutes intervals (first half including extra time and second half
including extra time).

b. Goals scored per 15 minutes intervals (1-15 minutes, 16-30 minutes, 31-45 minutes + extra time, 46-60
minutes, 61-75 minutes and 76-90 + extra time).

c. First goals impacts on the match outcome for the scoring team (lose, draw and win).

d. Home advantage in tournament (away win, draw and home win).
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In representing the results, descriptive statistics consisting of frequency distribution were used. The
statistical data were reproduced with absolute frequency for the number of goals scored and the number of
matches, as well as the relative frequency for the number of goals scored in percentage. A non-parametric
chi-square analysis was carried out to assess the statistical significance of differences in goals scored within
the frequency of every 45-minute period and 15-minute period, together with the impact of first goal towards
match outcome as well as the home advantage. In addition, the Generalized Eta Squared (n2) is also
measured using repeated measures of ANOVA for identifying the effect size of goals between periods of the
matches. [14] stated that measuring the effect size is important in order to observe the association or
differentiation between variables in formal experimental research. According to [15], the Generalized Eta
Squared (n2) is more suitable as compared to Partial Eta Squared (n3) and Eta Squared (n?) for providing
comparison between effect sizes. The values of effect size are measured by 0.2; minimum, 0.5; moderate and
0.8; strong and the level of significance was set at p < 0.05.

4. RESULTS AND DISCUSSION
From the 410 goals scored during the 2015 Malaysia Super League (MSL), the frequency of goals
scored during the first half period and the second half period is shown in Figure 1.
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Figure 1. Goals Scored Frequency per 45 minutes

From Figure 1, although the teams scored more goals during the second half period (45.85%) than
the first half period (54.15%), no statistical differences were observed in chi-squared analysis (p > 0.05).
However, repeated measures test shown that the minimum effect size for first half period is n% = 0.053 with p
< 0.05, while the minimum effect size for second half period n = 0.032 with is p < 0.05.

The results are in line with related studies on the pattern of goals scored, whereby the frequency of
goals scored is dependent on the period of match time. For example, [9] revealed that there was a significant
increase in the frequency of goals scored as the match time progressed during the Greek Super League season
2006-2007. Similar results were found on the European Champion 2012 [10,11] as well as four major
European Leagues (English Premier League, French Football Ligue 1, Italian Serie A and Spanish Football
Liga) across three consecutive seasons which are 2008-2009, 2009-2010 and 2010-2011 [12]. All the works
indicated that the frequency of goals scored in second half period (46-90 minutes + extra time) is
significantly higher than the first half period (1-45 minutes + extra time) of match. However, the frequency
of goals studied by [10] and [11] did not show steady increment as compared to [9] and [12] for interval of
15 minutes in a football match.

Next, Figure 2 shows that the chi-square analysis revealed a significant difference in goals scored
for every 15 minutes (p < 0.001) and the repeated measures showed results of the 45 minutes intervals which
are as follow: first 15 minutes (p > 0.05; ng = 0.020, minimum effect size), 16-30 minutes (p > 0.05; ng =
0.0002, minimum effect size), 31-45 minutes (p < 0.05; ng = 0.0613, minimum effect size), 46-60 minutes (p
> 0.05; nZ = 0.009, minimum effect size), 61-75 minutes (p < 0.05; nZ = 0.043, minimum effect size) and
final 15 minutes interval (p > 0.05; n = 0.001, minimum effect size). There are similar percentages of goals
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scored in period of 31-45 minutes, 61-75 minutes and 76-90 minutes with additional extra time. The highest
percentage of goals scored achieved in 46-60 minutes while the lowest percentages of goals scored in 16-30
minutes. However, the repeated measures showed minimum effect size for 15-interval period of time.
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Figure 2. Goals Scored Frequency per 15 minutes

Research in [9-12] agreed that the frequency of goals scored is higher during the second half of a
match despite fatigue among the players. Following the findings, this research assumed that the frequency of
goals scored in Malaysia Super League 2015 is high during the last 15 minutes before half time as well as
during the second half period of the match due to fatigueness.

The development of fatigue during match may lead to deteriorate of physical performance, technical
performance, tactical effectiveness and mental condition. According to [16], distance covered by sprinting
and most intense running during 15 minutes interval period for football players keep decreasing as the time
progressed. Besides, high intensity running and sprinting during the final 15 minutes showed that substitute
player covered more distance as compared to players who played the entire match.

Fatigueness is a major concern during football matches because it may lead to areas not being
covered by the team during defensive, hence causing more open space to the opposition team. In addition, a
newly substituted player may cause problem to the opponent's player whom is playing from the beginning of
the match. This in turn, will increase the chances and opportunities to score goals. [17] stated that distance
covered and work rates are influenced by the players' position and roles. As the result, midfield players
covered more distance in total as compared to the defenders and forwards. However, [9] stated that defenders
are in the position that are prone to fatigueness, then may cause lapse in concentration hence giving
advantage to the attacking team.

In research on effect of playing formation towards high intensity running and technical profiles in
English FA Premier League, [18] found that midfielders covered greater distance in high intensity running
alongside the attackers as compared to defenders. All of this may lead to development of fatigue for
individual player according to position and formation. For example, the workload for lone striker in
formation 4-5-1 is higher if compared to formation 4-3-3, therefore the players easily experience fatigue. Yet,
the workload of defenders is high in formation 4-3-3 as compared to 4-5-1, hence opening them to risk of
fatigues. [19] also observed that the players who experience fatigue will have a decrease in involvement with
the ball as well as a decrease in the effectiveness of technical performance. This is reflected by lower number
of passes and successful passes. Special cases where fatigue does not inflict the performance of players may
due to the importance of match like winning the championship as well as avoiding the relegation.

In this work, in order to study the impact of the first goal on match outcomes, five matches were
removed from the dataset because there were no goals scored. The matches include KL FELDA United vs.
Kelantan, KL FELDA United vs. Lions XII, Lions XII vs. Johor DT, Perak vs. Kelantan and Sarawak vs.
Pahang). The results showed a significant difference between win, draw and lose for the first goal scored on
the match outcomes (p < 0.001). Figure 3 shows that the team that scored the first goal will win the match by
65.35% chances as compared to draw (18.11%) and lose (16.54%).
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Figure 3. First Goal Impact on Match Outcome

Given the analysis on impact for first goals scored to match outcomes in the MSL, it is assumed that
the team who scored first will manage to win the match. [9] able to achieve 71.43% of percentage for win
team that scored the first goal in Greek Super League 2006-2007 which then they spotted that the final
standings of the Greek Super League showed imbalanced points and goals achieved by top teams. The
studies on first goals scored by [10] and [20] supported the findings on the importance of scoring the first
goal for the team to increase the probability in winning the match. Meanwhile, [20] conducted a more
specific research in first goal scoring for five major European Championship 2014-2015. The research found
the relationship between scoring the first goal with having home advantage, whereby 84.85% of home team
scored first with home advantage while the away achieved the scoring first advantages about 76.25%. [10]
explained that the team who achieved first goal in match will perform better due to increase in confidence
level.

Pratas JM [21] used football matches in the Portuguese Premier League 2009-2010 season in order
to determine the performance indicators that influence the time when the first goal is scored. In the study,
about 12% of matches from overall matches per season have been removed because the matches are ended
goal-less. They used performance indicators such as goal difference, shots on goal, sanctions and
substitutions in order to predict the time of first goals achieved by home team. The higher the goals
difference, the higher the chances for the team to obtain first goal. As the result, they found that home team
gained percentage of first goal scored by 57.5%, which resulting about 74.59% win outcome, while away
team gained 42.46% for first goal scored and 62.22% resulting to win outcome of the matches. The total
percentage of win for overall for teams successfully scored the first goal is 70%. Hence, scoring first goal
give big influence to determine the course of match outcome as the time progressed.

Finally, the chi-squared analysis showed that there are significant differences between home win as
compared to draw and away win for home advantage (p < 0.001). Thus, the home teams have more
advantage during match as shown by Figure 4, whereby the percentage of win was 53.79% at home as
compared to draw (21.21%) and lose (25%).

The Figure 4 showed a considerably low result in terms of percentage of home advantage if
compared to other works. The research on home advantage by [20] revealed that the home advantage for five
major European Leagues in season 2014/2015 (English Premier League, French Ligue 1, Spanish La Liga,
Italian Seria A and German Bundesliga) are higher than the Malaysian Super League 2015 by 58.58%,
59.98%, 57.58%, 56.47%, and 61.84% respectively. The reason underlying the low percentage for home
advantage in MSL is due to the fact that the four teams competing in the MSL used the same venue as home.
The teams that share the same venue are Selangor and PDRM (Shah Alam Stadium) as well as KL Sime
Darby and KL FELDA United (Selayang Stadium). The match results showed that PDRM only draw (home)
and lose (away) to Selangor at the Shah Alam Stadium. The same fact went to KL Sime Darby, whereby they
only draw (home) and lose (away) to KL FELDA United at the Selayang Stadium.
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Figure 4. Home Advantage

Another possibility for the low percentage of home advantage is attributed by football teams who
are based on organizations or government bodies (KL FELDA United, ATM, PDRM, KL Sime Darby).
These teams have lower pool of fans as compared to the state teams in Malaysia. This is because majority of
football teams in Malaysia are established and managed by the state government or government-linked
company with exception of Johor Darul Takzim (JDT) club, which is owned by HRH Brigadier General
Tunku Ismail Ibni Sultan Ibrahim, the State Crown Prince. Also, there is an invited football team from the
Republic of Singapore (Lions XII) which has been competing in MSL since 2012.

Further research need to be carried out in order to prove the assumption by [22]. [22] examined nine
seasons of game by game performance data in Greek Super League consisting of 2,160 matches in order to
evaluate the significance difference between teams in the home advantage. [23] pointed out that home teams
performed more successful passes, successful tackles, successful crosses, and successful aerial challenges. A
greater of frequency of corner kicks, crosses, dribbles and shots on goals were observed at home teams while
visiting team perform more goals kicks, interceptions, clearance and losses possession. Thus, further studies
for home advantage are needed towards team performance as it may influence the technical performance,
tactical effectiveness and psychology to home team and visiting team considering the importance of match,
fan attendance as well as distance travelled.

5. CONCLUSION

The aim of this paper was to quantify and analyze the pattern of goals scored in Malaysia Super
League (MSL) for seasons in 2015 since there are no information in Malaysian football teams about this have
been done compared to other international football league such as English Premier League, French Ligue 1,
Spanish La Liga, Italian Seria A and German Bundesliga. Considering the relationship between goals scoring
patterns and the period of match time, the results revealed that the frequency of goals scored increased as the
time progressed. The results from the experiments showed that 54.15% goals were scored in second half
period of match. Moreover, studies on interval of 15 minutes of time during match showed that the frequency
of goals scored is very high during the last 15 minutes of the first half period and the first 15 minutes of the
second half period in a match. However, the repeated measures showed there are minimum effect size of
frequency of goals scored for both 45 minutes interval period and 15 minutes interval period. The home
advantage and first goal impact are also proven to influence the results of football matches by achieved rate
of win 53.79% and 65.35%.

Adding additional aid from video analysis for further research may give more information about
pattern of goals such as the position in field where the ball is kicked to the goal have be done, goal event
detection [24], finding suitable kicking range for goal conversion [25] or techniques on how football player
kicked the ball to the goal [26]. The findings of this study provided useful information to coaches and players
competing in the Malaysian Super League. The coaches can design more effective training sessions
especially on fitness in order improve their team stamina, hence avoiding the team from facing exhaustion
towards the end of matches. In addition, the insights from the findings can be used to craft tactical strategies
based on match data and capability of the players as a team. This will benefit the players by making them
more adaptable to changes in tactical strategies employed by coaches. Moreover, training on psychology is
also important to increase the confidence level among the player, hence increasing the psychological
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resistance level towards stress and tension during match, especially when come as visiting team and left
behind in goal scored.
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