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Abstract 
 

Match performance analysis plays an important role in the modern professional football. 

Although the research in football match analysis is well-developed, there are still some issues 

and problems remaining in this field, which mainly include the lack of operational definitions 

of variables, reliability issues, applicability of the findings, the lack of contextual/situational 

variables, and focusing too much on descriptive and comparative analysis. In order to address 

these issues, six independent but related studies were conducted in the current thesis. 

 

The first study evaluated the inter-operator reliability of football match statistics from OPTA 

Sportsdata Company which is the data resourse of the thesis. Two groups of experienced 

operators were required to analyse a Spanish league match independently in the experiment. 

Results showed that team events and goalkeeper actions coded by independent operators 

reached a very good agreement (kappa values between 0.86 and 0.94). The inter-operator 

reliability of match actions and events of individual outfield players was also tested to be at a 

high level (intra-class correlation coefficients ranged from 0.88 to 1.00, standardised typical 

error varied from 0.00 to 0.37). These results suggest that the football match statistics 

collected by well-trained operators from OPTA Sportsdata Company are reliable. 

 

The second, third and fourth study aims to enhance the applicability of football match 

performance analysis and to explore deeply the influences of situational variables. By using a 

profiling technique, technical and tactical performances of football players and teams can be 

interpreted, evaluated and compared more easily and straightforwardly, meanwhile, influences 

and effects from situational variables (match location, strength of team and opposition, and 

match outcome) on the performances can be properly incorporated. Performance profiles of 

goalkeepers (n = 46 goalkeepers, 744 full match observations) and outfield players (n = 409 

players, 5288 full match observations) from the Spanish First Division Professional Football 

League (La Liga, season 2012-13), teams (n = 496 matches, 992 observations) from UEFA 

Champions League (seasons 2009-10 to 2012-13) were set up by presenting the mean, 

standard deviation, median, lower and upper quartiles of the count values of each 

performance-related match action and event to represent their typical performances and 

spreads. Means of goalkeeper from different levels of team in La Liga and teams of different 

strength in UEFA Champions League when playing under different situational conditions 
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were compared by using one-way ANOVA and independent sample t test (for match location, 

home and away differences), and were plotted into the same radar charts after unifying all the 

event counts by standardised score. While differences between the performances of outfield 

players from Top3 and from Bottom3 teams were compared by magnitude-based inferences. 

 

The fifth and sixth study aims to move from the descriptive and comparative football match 

analysis to a more predictive one. Generalised linear modelling and generalised mixed linear 

modelling were undertaken to quantify relationships of the performance-related match events, 

actions and variables with the match outcome in different types of games (close games and all 

games) in the group stage of 2014 Brazil FIFA World Cup (n = 48 games, 38 close games) 

and La Liga 2012-13 (n = 320 close games). Relationships were evaluated with magnitude-

based inferences and were expressed as extra matches won or lost per 10 matches for an 

increase of two standard deviations of a variable. Results showed that, for all the 48 games in 

the group stage of 2014 FIFA World Cup, nine variables had clearly positive effects on the 

probability of winning (shot, shot on target, shot from counter attack, shot from inside area, 

ball possession, short pass, average pass streak, aerial advantage, and tackle), four had clearly 

negative effects (shot blocked, cross, dribble and red card), other 12 variabless had either 

trivial or unclear effects. While for the 38 close games, the effects of aerial advantage and 

yellow card turned to trivial and clearly negative, respectively. In the La Liga, there was a 

moderate positive within-team effect from shots on target (3.4 extra wins per 10 matches; 99% 

confidence limits ±1.0), and a small positive within-team effect from total shots (1.7 extra 

wins; ±1.0). Effects of most other match events were related to ball possession, which had a 

small negative within-team effect (1.2 extra losses; ±1.0) but a small positive between-team 

effect (1.7 extra wins; ±1.4). Game location showed a small positive within-team effect (1.9 

extra wins; ±0.9).  

 

Results from the established performance profiles and modelling can provide detailed and 

straightforward information for training, pre-match preparations, in-match tactical approaches 

and post-match evaluations, as well as  for player identification and development. 

 

Keywords: team sport, soccer, goalkeeper, outfield players, performance analysis, notational 

analysis, contextual variables, performance indicators, performance profiling, performance 

variability, match statistics, sport science 
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Resumen 

El análisis del rendimiento en deportes juega un papel esencial en el fútbol profesional. 

Aunque el estudio del análisis del juego en fútbol se ha utilizado desde diferentes ámbitos y 

situaciones, todavía existen diferentes aspectos y componentes del juego que siguen sin estar 

estudiados. En este sentido existen diferentes aspectos que deben de superar los estudios 

previos centrados en el componente descriptivo tales como el uso de variables/ indicadores de 

rendimiento que no se han definido ni estudiado, la validez de los métodos observaciones que 

no han sido testados con los softwares específicos en fútbol, la aplicación y utilidad de los 

resultados, así como las limitaciones del estudio de las variables situacionales/contextuales. 

Con el objetivo de cubrir las citadas limitaciones se han diseñado 6 estudios independientes e 

inter-relacionados que tratan de estudiar los aspectos anteriormente referidos. 

 

El primer estudio evalua la fiabilidad inter-observadores de las estadísticas de juego de la 

empresa privada OPTA Sportsdata, estos datos son la muestra de estudio de la presente tesis 

doctoral. Dos grupos de observadores experimentados se requieren para analizar un partido de 

la liga española de manera independiente. Los resultados muestran que los eventos de equipos 

y porteros codificados por los inter-operadores alcanzan un acuerdo muy bueno (valores 

kappa entre 0.86 y 0.94). La validez inter-observadores de las acciones de juego y los datos de 

jugadores individuales se evaluó con elevados niveles de acuerdo (valores del coeficiente de 

correlación intraclase entre 0.88 hasta 1.00, el error típico estandarizado variaba entre 0.00 

hasta 0.37). Los resultados sugieren que las estadísticas de juego registradas por los 

operadores de la empresa OPTA Sportsdata están bien entrenados y son fiables. 

 

El segundo, tercer y cuarto estudio se centran en resaltar la aplicabilidad del análisis de 

rendimiento en el fútbol así como para explicar en profundidad las influencias de las variables 

situacionales. Utilizando la técnica de los perfiles de rendimiento de jugadores y equipos de 

fútbol se puede evaluar y comparar de manera gráfica, fácil y visual. Así mismo, mediante 

esta técnica se puede controlar el efecto de las variables situacionales (localización del partido, 

nivel del equipo y del oponente, y el resultado final del partido). Los perfiles de rendimiento 

de porteros (n = 46 porteros, 744 observaciones) y jugadores de campo (n = 409 jugadores, 

5288 observaciones) de la primera division professional de fútbol Española (La Liga, 

temporada 2012-13), los equipos (n = 496 partidos, 992 observaciones) de la UEFA 
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Champions League (temporadas 2009-10 a 2012-13) fueron analizados registrando la media, 

desviación típica, mediana, cuartiles superior e inferior y el recuento de valores de cada 

indicador de rendimiento y evento, los cuales se presentaron en su forma tipificada y 

normalizada.  Los valores medios de los porteros de los equipos de diferentes niveles de La 

Liga y de los equipos de diferente nivel de la UEFA Champions League cuando jugaban en 

diferentes contextos de juego y situaciones (variables situacionales) fueron comparados 

utilizando el ANOVA de un factor y la prueba t para muestras independientes (localización del 

partido, diferencias entre casa y fuera), y fueron establecidos en los perfiles de red después de 

unificar todos los registros en la misma escala derivada con valores estandarizados. Mientras 

que las diferencias de rendimiento entre los jugadores de los mejores equipos (Top3) y los 

peores (Bottom3) fueron comparados mediante el uso de diferencias en la magnitud del 

tamaño del efecto.  

 

El quinto y el sexto estudio analizaban el rendimiento del fútbol desde un punto de vista de 

predicción del rendimiento. El modelo linear general y el modelo lineal general mixto fue 

empleado para analizar la magnitud de las relaciones de los indicadores y estadísticas de 

juego con el resultado final del partido en función del tipo de partido (partidos ajustados o 

todos los partidos) en la fase de grupos de la Copa del Mundo 2014 de Brasil  (n = 48 partidos, 

38 partidos ajustados) y La Liga 2012-13 (n = 320 partidos ajustados). Las relaciones fueron 

evaluadas mediante las inferencias en la magnitud de las diferencias y se expresaron como 

partidos extra ganados o perdidos por cada 10 partidos mediante la variable calculada en 2 

desviaciones típicas. Los resultados mostraron que, para los 48 partidos de la fase de grupos 

de la Copa del Mundo 2014, nueve variables tuvieron un efecto positive en la probabilidad de 

ganar (tiros, tiros a puerta, tiros de contraataque, tiros dentro del área, posesión de balón, 

pases en corto, media de secuencia de pases, duelos aéreos y entradas), cuatro tuvieron efectos 

negativos (tiros bloqueados, centros, regates y tarjetas amarillas), y otras 12 variables tenían 

efectos triviales o poco claros. Mientras que los 38 partidos ajustados, el efecto de duelos 

aéreos y tarjetas amarillas fueron triviales y claramente negativos respectivamente. En la La 

Liga, existió un efecto moderado positive para cada equipo para los tiros a puerta (3.4 

victorias extras por cada 10 partidos; 99% IC ±1.0), y un efecto positivo reducido para tiros 

totales (1.7 victorias extrsa; ±1.0). Los efectos de la mayoría de los eventos se han 

relacionado con la posesión del balón, la cual obtuvo efectos negativos entre equipos  (1.2 

derrotas extras; ±1.0) pero un efecto positivo pequeño entra equipos (1.7 victorias extras; 



 

XV 

±1.4). La localización del partido mostró un efecto positive reducido dentro de los equipos  

(1.9 victorias extras; ±0.9).  

 

Los resultados obtenidos en los perfiles y el modelado del rendimiento permiten ofrecer una 

información detallada y avanzada para el entrenamiento, la preparación previa a los partidos, 

el control de la competición y el análisis post-partido, así como la evaluación e identificación 

del talento de los jugadores. 

 

Palabras Clave: deporte de equipo, portero, jugadores de campo, análisis del rendimiendo, 

análisis notacional, variables contextuales, indicadores de rendimiendo, perfiles de 

rendimiendo, variabilidad del rendimiendo, estatísticas de juego, ciencias del deporte. 
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摘要 

 

比赛表现分析在现代足球中起着举足轻重的作用。尽管如今对足球比赛表现分析的研

究已经相对完善，但仍有很多不足之处。这些不足主要体现在：研究中缺乏对研究变

量的清晰定义、数据信效度缺失、研究结果的实用性受限、比赛情境因素缺失以及过

于集中在描述性和对比性分析等。针对这些问题，本论文通过六个独立而又相互联系

的研究，进一步对足球比赛表现分析进行完善。 

 

第一个研究对本论文的数据源--OPTA Sportsdata 公司的足球比赛数据的信效度进行了

实验检验。实验中，两组数据收集人员被要求对同一场西班牙足球甲级联赛的比赛进

行分析。研究结果显示，两组收集人员记录下的球队比赛事件和守门员比赛行为具有

高度的一致性(卡帕系数介于 0.86 和 0.94)。收集人员输出的外场球员的比赛行为和比

赛事件也具有很高的组间一致性(ICC 相关系数介于 0.88 和 1.00，标准化典型误差介于

0.00 和 0.37)。实验结果证明了 OPTA Sportsdata 公司收集的足球比赛数据具有足够高

的信效度。 

 

第二、三、四个研究旨在提升足球比赛表现分析研究结果的实用性以及深度探讨比赛

情境因素对足球比赛表现的影响。通过对足球运动员和运动队的比赛技战术表现进行

档案创建，可以对运动员和运动队的比赛表现进行简直接而直观的呈现、评价和对比，

同时，情境变量(比赛场地、球队和对手实力、比赛结果)对比赛表现的影响也可以被整

合到表现档案中。本部分对 2012-13 赛季西班牙足球甲级联赛的参赛守门员(n = 46 球

员人次，744 比赛场次)和外场球员(n = 409 球员人次, 5288 比赛场次)以及 2009-10 至

2012-13 赛季欧洲足球冠军联赛的参赛球队(n = 496 比赛场次)的比赛技战术表现进行了

档案创建。在表现档案中，各项比赛技战术指标的均值、标准差、中位数和大小四分

位数被用来展现守门员、外场球员和球队的普遍表现和表现浮动性。方差分析

(ANOVA)被用来对西甲不同水平球队的守门员、欧冠中不同水平球队在不同比赛情境

下的普遍表现(各项指标的均值)进行对比，独立样本 t 检验被用来对比主客场比赛普遍

表现的差异。数据量级推断(magnitude-based inferences)的方法则被用来对西甲前三名

和最后三名球队外场球员的普遍表现进行对比分析。所有来自不同水平球队的运动员
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和不同水平运动队的各项比赛指标皆被转换成了标准分数，从而能把他们在各种不同

比赛情境下的普遍表现(各项比赛指标的均值)投到相同的雷达图中进行直观的对比。 

 

第五和第六个研究目的在于进行预测性足球比赛表现分析，从而跨越之前固有的描述

性和对比性分析。广义线性模型和广义混合线性模型被用来对 2014 年巴西世界杯小组

赛(n = 48 比赛场次，38 小分差场次)和 2012-13 赛季西甲联赛(n = 320 小分差场次)的比

赛中各表现相关比赛事件、行为和变量与比赛结果(胜、平、负)的关系进行建模。模型

中的关系通过数据量级推断(magnitude-based inferences)的方法来界定，具体表现为某

个变量增加两个标准差对比赛结果的影响(每 10 场比赛中额外取胜或失利的场数)。研

究结果显示，在 2014 年巴西世界杯小组赛的所有 48 场比赛中，9 个变量(射门、射正、

反击中射门、禁区内射门、控球、短传、连续传球平均次数、高空球争抢成功率和抢

断)与赢球概率有清晰的正相关关系，4 个变量(射门被封堵、传中、过人和红牌)与赢球

概率有清晰的负相关关系，其他 12 个被分析的变量与赢球概率的相关关系微小或不清

晰。而在 38 场小分差比赛中，高空球争抢成功率由正相关变为微小关系，黄牌则由微

小关系变为清晰的负相关。在西甲联赛中，每一支球队增加两个标准差的“射正球门”

可以给每 10 场比赛带来 3.4 场额外胜利(99%置信区间±1.0 场)，而所有球队作为一个整

体，每增加两个标准差的“射正球门”可以给每 10 场比赛带来 1.7 场额外胜利(99%置

信区间±1.0 场)。其他大多数比赛相关事件与比赛结果的相关关系与“控球”相关联。

每一支球队增加两个标准差的“控球”将会给每 10 场比赛带来 1.2 场额外失利(99%置

信区间±1.0 场)，而所有球队作为一个整体，每增加两个标准差的“控球”可以给每 10

场比赛带来 1.7 场额外胜利(99%置信区间±1.4 场)。与客场比赛相对，主场能给球队带

来 1.9 /10 场额外胜利(99%置信区间±0.9 场)。  

 

比赛表现档案和模型中得出的研究结果可以为俱乐部、足球队、教练组、表现分析师

和运动员提供详细而直接的参考信息。这些信息可用于训练指导、赛前备战、赛中技

战术调整和赛后技战术表现分析，也可运用于足球运动员选材、培养和发展。 

 

关键词：团队运动项目；足球；守门员；外场球员；表现分析；计数分析；情境变量；

表现指标；表现档案；表现不稳定性；比赛数据；体育科学 
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Chapter One - Introduction 

 

1.1 Research Background 

 Football is one of the most world widely popular team sports characterised by highly 

dynamic and complex interactions of strategic, tactical and technical dimensions at team level 

and physical, psychological, and technical skills and actions at individual player level 

(Bangsbo, 1994; Bradley, Carling, Archer, Roberts, Dodds, Di Mascio et al., 2011; Carling, 

Williams, & Reilly, 2005). Success in football calls for a combination of well-developed 

physical and psychological status and well-prepared strategies, tactics and techniques at both 

team and player level (Higham, 2013). In order to maximise the probability of success in 

football, coaches would seek the critical features to describe and diagnose the past match 

performances of players and teams in purposes of effectively predicting and prescribing future 

behaviours (McGarry, Anderson, Wallace, Hughes, & Franks, 2002). This process is actually a 

process of performance analysis in football, which is believed to be widely accepted and used 

both in applied route and scientific route (Carling et al., 2005; Mackenzie & Cushion, 2013). 

 

Although the first scientific work in the field of football performance analysis can be dated 

back to 1910 (Sarmento, Marcelino, Anguera, Campanico, Matos, & Leitao, 2014) and the 

number and volume of investigation in the area has been increasing in recent years (Lago, 

2009; Mackenzie & Cushion, 2013), it is hardly to say that the football matches are 

adequately analysed because of the continuous opposition, dynamic structure and rapid 

evolution of the game (Tenga, 2010). 

 

Nowadays, with the application and development of video and computer technology, some 

video aided analysis systems (such as AMISCO, OPTA and ProZone) make the accessibility 

to football performance data resource easy and prompt (Mackenzie & Cushion, 2013). 

Research using these data has been amplifying, and obviously has been contributing new 

knowledge and understanding on football match performances. However, as summarised by 

the latest two review articles in this discipline, there are still some issues and problems needed 

to be further tackled. 
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1.2 Statement of Problems 

First, there is a lack of operational definitions for the studied variables/measures in the 

existing literature of football match performance analysis, which may lead to issues of data 

reliability, transparency, comparison and replication of studies (Mackenzie & Cushion, 2013; 

Sarmento et al., 2014). It has been found that up to 80% of the articles published did not fully 

define the variables analysed, of which only 46% partially defined variables, with 11% that 

made reference to the definitions, whilst 31% of the articles provided no definitions 

(Mackenzie & Cushion, 2013). However, it has been suggested that any match actions or 

variables that have not been defined need to be defined precisely which makes their meaning 

unambiguous and makes them easily and reliably be coded by operators and be interpreted by 

researchers (O'Donoghue, 2006; O’Donoghue, 2007, 2010). In particularly, the accuracy and 

reliability of mainly used sources of data in match performance analysis of football, including 

Amisco Pro
®
 (Carling, Bloomfield, Nelsen, & Reilly, 2008; Dellal, Chamari, Wong, Ahmaidi, 

Keller, Barros et al., 2011; Lago, Casais, Dominguez, & Sampaio, 2010; Valter, Collins, 

McNeill, & Cardinalle, 2006), Gecasport (Gómez M., Álvaro J., & Barriopedro M. I., 2009a, 

2009b; Gómez, Gómez-Lopez, Lago, & Sampaio, 2012; Lago-Peñas, Lago-Ballesteros, Dellal, 

& Gómez, 2010),  and Prozone Sports Ltd
®

 (Bradley, O'Donoghue, Wooster, & Tordoff, 2007; 

Bradley et al., 2011; Valter et al., 2006), have already been verified, but the operational 

definitions of the above recourses were not fully provided. What is more, the reliability of 

another huge resource of data (OPTA Sportsdata, which is going to be used in the current 

thesis) has still not been validated, nor to say their operational definitions of variables. 

 

Second, the applicability of the research findings from football match performance analysis is 

limited (Mackenzie & Cushion, 2013). One of the most important reasons that limit the 

applicability is that the match contextual information/situational conditions were not given 

full consideration by prior research (Mackenzie & Cushion, 2013; Sarmento et al., 2014). 

These contextual information/situational conditions include match location (i.e., playing at 

home and playing away), strength of team and opposition, match status/outcome (i.e., 

winning/win, drawing/draw and losing/loss), match period (i.e., first half, second half, extra 

time), competition period (e.g., group stage/knock-out stage, beginning/middle/end of season), 

competition type (e.g., league, cup) and so on  (Almeida, Ferreira, & Volossovitch, 2014; 

Bradley, Lago-Peñas, Rey, & Sampaio, 2014; Gómez et al., 2012; Gómez, Lago-Peñas, & 

Pollard, 2013; Lago-Peñas & Lago-Ballesteros, 2011; Mackenzie & Cushion, 2013; Sarmento 

et al., 2014; Taylor, Mellalieu, James, & Barter, 2010; Taylor, Mellalieu, James, & Shearer, 
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2008a). The review of Mackenzie and Cushion (2013) showed that in the 44 reviewed articles 

that focused on technical and tactical match analysis of football, 36 (81%) did not specifically 

accounted for the strength of opposition, meanwhile, in the 27 reviewed articles that 

investigated matches held at non-neutral stadiums, 19 articles (70%) did not consider the 

home and away differences. Therefore, exploring the effects and influences of these 

contextual/situational variables would not only improve the quality but also enhance the 

applicability of future research. 

 

Third, existing research on match performance analysis in football is limited in the description 

and comparison of physical and physiological parameters, technical and tactical match actions 

in attempt to quantify the activity of players and teams (Sarmento et al., 2014). It is believed 

that it is a challenging but important step to go from the descriptive football match analysis to 

a predictive one (Sarmento et al., 2014). In order to achieve this objective, statistical models, 

such as multivariate techniques (Moura, Martins, & Cunha, 2014), generalised linear models 

(Higham, 2013; Higham, Hopkins, Pyne, & Anson, 2014) and so on, that enable to determine 

relationships between match outcome variables (e.g. match outcome, goal scoring) and 

predictor variables (e.g. performance-related variables, technical and tactical measures, 

situational variables) are needed (Carling, Wright, Nelson, & Bradley, 2014; Moura et al., 

2014). 

 

Above all, the future research in football match performance analysis should: (1) provide 

comprehensive operational definitions of all the studied variables in means of providing high 

reliability, transparency and replication of the research; (2) take into account the influences 

and effects of as many as situational variables and maximise the applicability of the research; 

(3) try to employ powerful predictive statistical models to identify and quantify performance-

related and situational variables that predict the success in football matches. 

 

1.3 Aims of the Current Thesis 

Based on the discussion above, the main aims of the studies contained in the current thesis 

include: 

(1) To validate the inter-operater reliability of live football match data from OPTA Sportsdata 

Company, which is one of the world’s biggest providers of football match data and is also the 

data resourse of the current thesis. Operational definitions of all the main match actions, 

events and variables will be defined in detail. 
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(2) To employ a profiling technique to establish the match performance profiles of 

goalkeepers, outfield players and teams from La Liga BBVA and UEFA Champions League, 

which not only can make the interpretation,  evaluation and comparison of performances of 

players and teams easy and straightforward, but also can incorporate the influences and 

effects from situational variables (match location, strength of team and opposition, and match 

outcome). Thus the applicability of the findings can be enhanced. 

 

(3) The statistical methods of generalised linear model and generalised mixed linear 

modelling are to be undertaken to quantify the relationships of match actions, events and 

other performance-related variables with the match outcome, considering the effects of 

situational factors of competition type (World Cup and La Liga BBVA), match type (close and 

unbalanced match), match location, strength of team and opposition. These models allow a 

more predictive performance analysis in football. 

 

1.4 Structure of the Thesis 

This thesis consists of eight chapters. Chapter one is a general introduction of the whole thesis. 

Chapter two is corresponded to the Aim (1), chapters three to five are to achieve the Aim (2), 

whilst chapters six and seven are in response to Aim (3). Lastly, chapter eight is a general 

conclusion of the entire thesis. 

 

Chapters two to seven are the core of the thesis, which are independent but corelated 

experimental studies presented in manuscript format according to the requirements of the 

scientific journals to which they were submitted, with corresponding parts of introduction, 

methods, results, discussion, conclusion, practical applications and limitations. Chapter two 

and chapter five are published in the International Journal of Performance Analysis in Sport, 

chapter three is accepted by the International Journal of Sports Science and Coaching, 

chapter six is published in the Journal of Sports Sciences, chapter seven is accepted by the 

European Journal of Sport Science, chapter four is submitted to the Journal of Sports 

Sciences. Therefore, there have been some repetitions among chapters in the thesis. Whilst 

due to the diversity of requirements from wide-spanned target journals and peer reviewers, 

there are some inconsistent terminologies amongst chapters as well. For the reader’s benefit, 

references of each chapter are removed and placed to the end of the thesis. 
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Chapter Two - Reliability of Data Resource 

 

2.1 Introduction 

Reliability refers to the consistency, repeatability or reproducibility of values, scores, data or 

outcomes of a test, assessment, assay or other measurements in repeated trials on the same 

individuals (Berg & Richard, 2008; Downing, 2004; Hopkins, 2000a).  

 

The importance of reliability assessments in sport performance analysis has been widely 

discussed (Bradley et al., 2007; Hughes, Cooper, & Nevill, 2004; Hughes, Evans, & Wells, 

2001; Lames & McGarry, 2007; O’Donoghue, 2007, 2010; Robinson & O'Donoghue, 2007; 

Valter et al., 2006). It is believed that reliability evaluation could provide information to 

interpret the understanding of measurement error involved in performance analysis 

(O’Donoghue, 2007).  

 

Most performance analysis methods involve manual data collecting techniques whose 

reliability is limited due to human errors (O’Donoghue, 2007). Measurements in performance 

analysis should be reproducible over different observers or operators, because poor 

reproducibility limits the ability of data users to reach the conclusions or objectives with the 

measured variables (Hayen, Dennis, & Finch, 2007). Therefore, a reliability test in this kind 

of data gathering methods is of much importance.  

 

Previously, lots of studies focusing in football performance analysis had used different 

sources of data, mainly included Prozone Sports Ltd
®
 (Bradley et al., 2007; Bradley et al., 

2011; Valter et al., 2006), Gecasport (Gómez M. et al., 2009a, 2009b; Gómez et al., 2012; 

Lago-Peñas et al., 2010), Amisco Pro
®

 (Carling et al., 2008; Dellal et al., 2011; Lago et al., 

2010; Valter et al., 2006) and OPTA Sportsdata (Oberstone, 2009, 2010, 2011). The accuracy 

and reliability of former three data resources have already been verified, while the data from 

OPTA Sportsdata has still not been validated. 
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OPTA Sportsdata is a company founded in 1996 in London, which dedicated for years in 

collecting, compiling, analyzing, storing, distributing and supplying live sports data on a wide 

variety of sports across the world. Although the company provides live and archive data 

services in up to 40 sports, such as cricket, tennis, rugby, handball, its expertise focuses on 

football. Football match performance data from the company has been widely used in the 

betting industry, broadcasting, online and mobile media, print publishers, sponsors and brands, 

professional clubs and governing bodies (Opatsports)
1
.  

 

As mentioned above, for the statistics provided by the company to be used validly, their data 

collecting methods should be reliable (Bradley et al., 2007). This issue is not only important 

in academic research of performance analysis, but also in public using and coaching purposes 

(Bradley et al., 2007; O’Donoghue, 2007). 

 

Cooperating with OPTA Spain (Madrid), the current study aimed to determine the inter-

operator reliability of OPTA Client System which is used to collect live football match 

statistics by the company when operated by different well trained operators. 

 

2.2 Methods 

2.2.1 Software and Data Entry 

The software used by OPTA Sportsdata is the OPTA Client System which can be used to 

generate live match statistics for any match covered in the SSTZ game system.  

 

Every possible type of ball touch and on the ball actions in match is covered by a rigid set of 

definitions (see section 2.2) which are recorded in the system. The analysts are undergone a 

strict training to learn thoroughly about the definitions and to get familiar with the shortcut 

keys of different actions in the system (see Figure 2.1) before formally operating. During the 

training, an analyst is allowed to use a “test servers” to imitate a live match situation (OPTA, 

2012). 

                                                           
1 http://www.optasports.com/ 
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Figure 2.1. Shortcut keys of different actions in the OPTA Client System 

 

In the formal operation, the analyst has the full responsibility to interpret what he chooses and 

logs the action using one of the definitions. Every action requires a player to be assigned to it, 

along with a time (mm:ss of match time) showing when the event actually happened. For 

events to be matched, the maximum time on the timeline observations could differ by is 

limited to 2 seconds. To highlight a player, number keys responding to the player’s shirt 

numbers are used to differentiate between players. It will need two operators in one match, 

one for home team and the other for away team (OPTA, 2012). 

 

All the players’ ball touch and on the ball actions and their happening time can be recorded 

and output by the system. The team actions (except “ball possession”) are the sum of all 

individual players. The ball possession is calculated by the time of ball control by players 

from different teams. 
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2.2.2 Operational Definitions of Match Actions 

Any match actions or variables that have not been defined need to be defined precisely which 

makes their meaning unambiguous (O’Donoghue, 2007, 2010). It is also important for the 

actions to have a metric property to be well interpreted and coded by operators (O'Donoghue, 

2006). 

 

Following are the operational definitions of main match actions drawn from OPTA (Bateman, 

2010; OPTA, 2012). 

Actions of outfield players: 

Aerial Duel: Two players competing for a ball in the air, for it to be an aerial both players 

must jump and challenge each other in the air and have both feet off the ground. The player 

who wins the duel gets the Aerial Won, and the player who doesn’t gets an Aerial Lost. 

Assist: The final pass or cross leading to the recipient of the ball scoring a goal. 

Ball recovery: The event given at the start of a team’s recovery of possession from open play. 

In order to give a ball recovery the defending team must have full control of the ball and must 

start a new passage of play. 

Block: A defensive block, blocking a shot going on target. This must be awarded to the player 

who blocks the shot. 

Challenge: A defender tries to stop a player dribbling past him. The player who has been 

beaten is given a challenge lost if he does not win the ball. 

Clearance: Players attempt to get the ball out of the danger zone, when there is pressure 

behind them, or there is pressure on the player to clear the ball from the danger zone. 

Cross: Any ball played into the opposition team’s area from a wide position.  

Dispossessed: When a player is tackled without attempting to dribble past his opponent. 

Dribble: An attempt by a player to beat an opponent in possession of the ball. A successful 

dribble means the player beats the defender while retaining possession; unsuccessful ones are 

where the dribbler is tackled. OPTA also log attempted dribbles where the player overruns the 

ball. 

Foul: Any infringement that is penalised as foul play by a referee. 

Interception: An interception is given when a player intercepts a pass with some movement or 



Chapter Two - Reliability of Data Resource 

  9 

reading of the play. In order to give an interception, the player must read the pass and move 

his body to cut the pass out. 

Key Pass: The final pass or cross leading to the recipient of the ball having an attempt at goal 

without scoring. 

Offside: Being caught in an offside position resulting in a free kick to the opposing team. 

Pass: An intentional played ball from one player to another.  

Shot: An attempt to score a goal, made with any (legal) part of the body, either on or off target. 

The outcomes of shot could be: goal, shot on target, shot off target, blocked shot, post. 

Tackle: The act of gaining possession from an opposition player, when he is in possession of 

the ball. A tackle won is given when a player makes a tackle and possession is retained by 

either himself or one of his team mates. Tackle won was also given when the tackle results in 

the ball leaving the field of play. 

Through Ball: A pass playing a player through on goal which could lead to a goal scoring 

opportunity. The pass needs to split the last line of defence and plays the teammate through 

on goal. 

Touches: A sum of all events where a player touches the ball, so excludes things like aerial 

lost lost or challenge lost.  

Turnover: Loss of possession due to a mistake/poor control. 

 

Actions of goalkeepers: 

Catch: The goalkeeper catching a cross or a ball played in to the area when there is pressure 

from an opposition player asserted on him. 

Collected Ball: The goalkeeper picking up the ball from open play in the box. 

Cross not Claimed: The goalkeeper attempting to claim a cross, but making no contact with 

the ball. 

Drop: When the goalkeeper goes to claim a cross, and somewhat gathers the ball then 

manages to drop it. 

Goalkeeper Kick from Hands: The goalkeeper kicks the ball from his hands after picking the 

ball up.  

Goalkeeper Launch: When the goalkeeper has the ball in his hands and he puts the ball down 
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to kick it long up the field. 

Goalkeeper Throw: The Goalkeeper throwing the ball out to a player after he picks it up. 

Keeper Sweeper: When the goalkeeper runs out from the goal line to either intercept a pass or 

close down an attacking player. 

Penalty Faced: Given when the goalkeeper is facing a penalty 

Punch: The goalkeeper punches a cross or a ball played into the box. 

Save: The goalkeeper prevents the ball from entering the goal with any part of his body. 

Smother: The goalkeeper makes a tackle when an opposition attacking playing is trying to 

dribble around him.  

 

2.2.3 Data Collection 

The match of first round of Spanish La Liga BBVA 2012-2013 between Real Madrid and 

Valencia held on 19
th

 August, 2012 was chosen as the subject of the current inter-operator 

reliability study. In total, 28 players were involved, including 2 goalkeepers and 6 

substitutions. 

 

Four well trained operators (system operating experience: 1, 2, 2.5 and 3 years) were required 

to analyze the match independently (that was: two operators coded Real Madrid and the other 

two coded Valencia). All operators were unaware that the study was being undertaken. 

Due to playing time, there were big differences between the 26 outfield players’ action counts. 

Therefore, the agreement of their actions coded by independent operators was analyzed by 

dividing into three groups: (1) attacking related actions: shot, assist, key pass, through ball, 

cross, dribble, foul drawn, dispossessed, turnover, offside and corner won; (2) defending 

related actions: ball recovery, block (of shots, crosses and passes), challenge, tackle, clearance, 

interception, foul committed, corner lost, shield ball out of play, offside provoked, yellow 

card and red card; (3) passing and other actions: pass, throw in, aerial duel and touches. 

Furthermore, the inter-operator reliability of some key performance indicators (shot, dribble, 

pass, cross, key pass, through ball, tackle and interception, ball recovery, block (of shots, 

crosses and passes), clearance, card, aerial duel, corner and foul) were analyzed. 
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All the actions and their timing recorded by independent operators were output, transferred 

and analyzed in the software of Microsoft Excel 2007. 

 

The whole data collection procedure was supported by OPTA Spain Company. Institutional 

ethics committee approval was obtained from the Polytechnic University of Madrid before the 

experimental test. 

 

2.2.4 Statistical Analysis 

Nominal variables (recorded team events and goalkeeper actions) were compared between 

two operators by computing the weighted kappa statistic. The method undertaken to calculate 

weighted kappa value was the one suggested by O’Donoghue (2010, pp. 161-164) and 

Robinson and O'Donoghue (2007). The agreement interpretation of kappa value was as 

follows: <0 less than chance agreement; 0.01-0.20 poor agreement; 0.21-0.40 fair agreement; 

0.41-0.60 moderate agreement; 0.61-0.80 good agreement; 0.81-0.99 very good agreement 

(Altman, 1991; O’Donoghue, 2010; Viera & Garrett, 2005). 

 

Absolute reliability values (mean, change in the mean, standardized typical error and intra-

class correlation coefficient) of different types of match actions and some of the key 

performance indicators of outfield players were calculated using the spreadsheet developed by 

Hopkins (2000b). As the two teams were coded by two different operators independently, 

there were two groups of absolute reliability values, one for Real Madrid’s players and the 

other for Valencia’s. The results presented were the means of the two groups. The value of 

standardized typical error should be doubled and their levels of disagreement are as following: 

<0.20 trivial; 0.21-0.60 small; 0.61-1.20 moderate; 1.21-2.00 large; 2.01-4.00 very 

large; >4.00 extremely large (Hopkins, 2000a; Smith & Hopkins, 2011). 

 

2.3 Results 

Table 2.1 showed that there were 1509 events agreed by two independent operators, 855 for 

Real Madrid and 654 for Valencia. Details can be seen from Table 2.3 and Table 2.4. The 

average difference of event time was 0.06±0.04 s. The Kappa values of the two teams’ events 
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were 0.92 and 0.94 which showed a very good agreement between independent operators. 

Table 2.1. Agreement of team events coded by independent operators 

Events 

Teams 

Agreed 

Events 

Events Coded by Operator 1 Events Coded by Operator 2 Kappa 

Value 
Total Disagreed Total Disagreed 

Real Madrid 855 887 32 879 24 0.92 

Valencia 654 679 25 664 10 0.94 

 

As can be seen in Table 2.2, there were 95 goalkeeper actions observed by both of the two 

operators, 42 for Iker Casillas and 53 for Diego Alves. Detailed statistics can be seen from 

Table 2.5 and Table 2.6. The Kappa values of goalkeeper actions were 0.92 and 0.86 which 

also showed very good agreement between operators. 

Table 2.2. Agreement of goalkeeper actions coded by independent operators 

     Events 

Player 

Agreed 

Events 

Events Coded by Operator 1 Events Coded by Operator 2 Kappa 

Value Total Disagreed Total Disagreed 

Iker Casillas 42 43 1 44 2 0.92 

Diego Alves 53 59 6 55 2 0.86 
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Table 2.3. Real Madrid’s team events coded by independent operators 
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AW 15                                           0 15 

AL  6                                          0 6 

SB   2                                         0 2 

SS    8                                        0 8 

BR     42                                       5 47 

Block      1                                      0 1 

BC       0                                     0 0 

BP        8                                    1 9 

Card         1                                   0 1 

Catch          1                                  0 1 

Challenge           1                                 0 1 

Clearance            15              4 3       2          2 26 

CB             7                               0 7 

CW              12                              0 12 

CL               5                             0 5 

Cross                33                            4 37 

Dispossessed                 21                           1 22 

Error                  1                          0 1 

Flick-on                   4       2                  0 6 

FD                    15                        0 15 

Foul                     10                       0 10 
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Goal                      1                      0 1 

GKKH                       0                     0 0 

Goal kick                        4          1          0 5 

GKT                         8                   0 8 

Header                          23                  0 23 

Interception                           13                 0 13 

GKS                            1                0 1 

Launch                             9               0 9 

Miss                              10              0 10 

OPASS                               3             0 3 

OPROV                                5            0 5 

Out                                 64           0 64 

Pass                                  443          4 447 

POFF                                   3         0 3 

PON                                    3        0 3 

Post                                     1       0 1 

Punch                                      0      0 0 

Save                                       1     0 1 

SBOP                          2              0    0 2 

Tackle                                         11   0 11 

Take on                                          22  0 22 

Throw in                                           22 1 23 

(None) 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 4 0 0 0 0 0 0 0 2 0  10 

Total 15 7 2 8 42 1 0 8 1 1 1 15 7 12 5 33 21 1 4 15 10 1 0 4 8 31 19 1 9 10 3 5 64 450 3 3 1 0 1 0 11 24 22 18 911 

*AW: Aerial Won; AL: Aerial Lost; SB: Shot Blocked; SS: Shot Saved; BR: Ball Recovery; BC: Blocked Cross; BP: Blocked Pass; CB: Collected Ball; CW: Corner Won; CL: Corner Lost; FD: Foul Drawn; GKKH: Goalkeeper Kick from 

Hands; GKT: Goalkeeper Throw; GKS: Goalkeeper Sweeper; OPASS: Offside Pass; OPROV: Offside Provoked; POFF: Player Off; PON: Player On; SBOP: Shield Ball Out of Play 
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Table 2.4. Valencia’s team events coded by independent operators 
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AW 6                                           0 6 

AL  15                                          0 15 

SB   1                                         0 1 

SS    1                                        0 1 

BR     34                                       3 37 

Block      2                                      0 2 

BC       8                                     0 8 

BP        4                                    0 4 

Card         4                                   0 4 

Catch          0                                  0 0 

Challenge           7                                 0 7 

Clearance            29                                0 29 

CB 1            5                               1 7 

CW              5                              0 5 

CL               12                             1 13 

Cross                9                            0 9 

Dispossessed                 14                           1 15 

Error                  0                          0 0 

Flick-on                   7                         0 7 

FD                    10                        0 10 

Foul                     15                       0 15 
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Goal                      1                      0 1 

GKKH                       2                     0 2 

Goal kick                        13                    0 13 

GKT                         3                   0 3 

Header                          6                  1 7 

Interception                           10                 0 10 

GKS                            2                0 2 

Launch                       1      17               0 18 

Miss                              2              0 2 

OPASS                               5             0 5 

OPROV                                3            0 3 

Out                                 64           0 64 

Pass        2    1                      272          13 288 

POFF                                   3         0 3 

PON                                    3        0 3 

Post                                     0       0 0 

Punch                                      2      0 2 

Save                                       8     0 8 

SBOP                                        0    0 0 

Tackle                                         23   0 23 

Take on                                          5  0 5 

Throw in                                           22 0 22 

(None) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 0 0 0 0 1 1 0  5 

Total 7 15 1 1 34 2 8 6 4 0 7 30 5 5 12 9 14 0 7 10 15 1 3 13 3 6 10 2 18 2 5 3 64 274 3 3 0 2 8 0 24 6 22 20 689 

*AW: Aerial Won; AL: Aerial Lost; SB: Shot Blocked; SS: Shot Saved; BR: Ball Recovery; BC: Blocked Cross; BP: Blocked Pass; CB: Collected Ball; CW: Corner Won; CL: Corner Lost; FD: Foul Drawn; GKKH: Goalkeeper Kick from 

Hands; GKT: Goalkeeper Throw; GKS: Goalkeeper Sweeper; OPASS: Offside Pass; OPROV: Offside Provoked; POFF: Player Off; PON: Player On; SBOP: Shield Ball Out of Play 
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Table 2.5. Iker Casillas’s goalkeeper actions coded by independent operators 

Iker Casillas 

Operator 2 
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AW 0                0 

BR  3               3 

Catch   1              1 

Clearance    2             2 

CB     7            7 

CL      1           1 

Error       1          1 

Goal Kick        4     1    5 

GKTH         0        0 

GKT          8       8 

GKS           1      1 

Launch            3     3 

Pass             10    10 

Punch              0   0 

Save               1  1 

(None)             1    1 

Total 0 3 1 2 7 1 1 4 0 8 1 3 12 0 1 0 45 

*AW: Aerial Won; BR: Ball Recovery; CB: Collected Ball; CL: Corner Lost; GKKH: Goalkeeper Kick from Hands; GKT: 

Goalkeeper Throw; GKS: Goalkeeper Sweeper 
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Table 2.6. Diego Alves’s goalkeeper actions coded by independent operators 

Diego Alves 

Operator 2 
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AW 0                0 

BR  0               0 

Catch   0              0 

Clearance    2             2 

CB 1    5           1 7 

CL      2          1 3 

Error       0          0 

Goal Kick        13         13 

GKKH         2        2 

GKT          3       3 

GKS           2      2 

Launch         1   12     13 

Pass             2   2 4 

Punch              2   2 

Save               8  8 

(None)                 0 

Total 1 0 0 2 5 2 0 13 3 3 2 12 2 2 8 4 61 

*AW: Aerial Won; BR: Ball Recovery; CB: Collected Ball; CL: Corner Lost; GKKH: Goalkeeper Kick from Hands; GKT: 

Goalkeeper Throw; GKS: Goalkeeper Sweeper 

 

As can be seen from Table 2.7, standardized typical errors of different types of individual 

outfield players’ match actions coded by independent operators varied from 0.08 to 0.21, 

while intra-class correlation coefficients ranged from 0.96 to 0.99 which all showed high 

levels of reliability. 
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Table 2.7. Reliability of individual outfield players’ match actions coded by independent operators 

 

Indicators 

 

Mean ± SD 

Change in the mean 

± confidence limits 

Standardized 

typical error 

Intra-class 

correlation 

(ICC) 

Attacking Related Actions 7.2 ± 4.8 -0.23 ± 0.36 0.16 0.98 

Defending Related Actions 9.5 ± 6.0 -0.46 ± 0.61 0.21 0.96 

Passing and Other Actions 33.3 ± 18.2 -0.19 ± 0.80 0.09 0.99 

Total Actions 49.9 ± 24.4 -0.88 ± 1.97 0.08 0.99 

*Confidence limits of standardized typical error are the factors ×/÷1.30 

 

Table 2.8 showed the absolute reliability test results of some key performance indicators of 

individual outfield players. Standardized typical errors ranged from 0 to 0.37, intra-class 

correlation coefficients varied from 0.88 to 1.00 which also showed high levels of reliability. 
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Table 2.8. Reliability of individual outfield players’ key performance indicators coded by independent 

operators 

 

Indicators 
Mean ± SD 

Change in the mean 

± confidence limits 

Standardized 

typical error 

Intra-class 

correlation 

(ICC) 

Shots 1.0 ± 1.3 0.00 ± 0.00 0.00 1.00 

Dribbles 1.1 ± 1.5 0.08 ± 0.22 0.23 0.96 

Crosses 1.7 ± 2.2 -0.15 ± 0.26 0.17 0.98 

Key Passes 1.0 ± 1.1 0.00 ± 0.00 0.00 1.00 

Through Balls 0.4 ± 0.7 -0.04 ± 0.12 0.19 0.98 

Corners Won 0.7 ± 1.0 0.00 ± 0.00 0.00 1.00 

Fouls Drawn 0.9 ± 0.7 0.00 ± 0.14 0.22 0.92 

Lost Balls 1.3 ± 1.4 0.04 ± 0.26 0.24 0.90 

Tackles 1.4 ± 1.2 -0.04 ± 0.20 0.31 0.91 

Interceptions 1.1 ± 1.2 0.12 ± 0.28 0.37 0.88 

Ball recoveries 3.0 ± 2.4 -0.31 ± 0.42 0.36 0.88 

Blocks 1.0 ± 1.1 0.00 ± 0.20 0.33 0.90 

Clearances 1.8 ± 2.1 -0.35 ± 0.42 0.33 0.90 

Corners Lost 0.5 ± 0.9 0.04 ± 0.25 0.37 0.90 

Fouls 1.0 ± 0.8 0.00 ± 0.16 0.37 0.88 

Cards 0.2 ± 0.4 0.00 ± 0.00 0.00 1.00 

Passes 25.1 ± 13.2 -0.54 ± 0.57 0.09 0.99 

Aerial Duels 1.6 ± 2.4 0.04 ± 0.17 0.10 0.99 

*Confidence limits of standardized typical error are the factors ×/÷1.30 

 

2.4 Discussion 

The high Kappa values, high intra-class correlation coefficients and low standardized typical 

errors show a high level inter-operator reliability using the OPTA Client System to collect 

players’ and teams’ match performance statistics. The strong agreement of observed actions 

by independent operators suggests that the human error in tracking live match actions with the 

system is extremely limited. 

 

Similar to the ProZone MatchViewer system, the high inter-operator reliability of the OPTA 

Client System can also be attributed to the rigid operational event definitions and the high 

quantity of strict user training (Bradley et al., 2007). Although it is believed that precise 
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operational definition wordings may not guarantee good reliability, but it is essential for the 

system operators to fully understand the variables and/or indicators (O’Donoghue, 2007). 

Obviously, OPTA do really well in these aspects during the months’ time of training of 

operators. New users of the system are required to learn thoroughly definitions of all possible 

happening pitch actions and to get full awareness of coding these actions. They are also 

offered sufficient practice imitating live match situations using the “test servers” (OPTA, 

2012). 

 

As stated by Bradley et al. (2007), it is necessary to indentify the occasions where generate 

the disagreements of independent operators to produce the reliability statistics. Just like what 

has been found by Bradley et al. (2007), the disagreed events mainly came from the 

misrecognizing of individual players. For example, when most of the players stand in the 

penalty area challenging for a corner, it is not so easy to differentiate those who touched the 

ball in seconds of time. The second mostly arisen disagreements are from operators’ different 

understandings of some definitions of actions, especially for defending actions. As can be 

seen from Table 7 and Table 8, the intra-class correlation coefficients of defending related 

actions and indicators are the lowest, while their standardized typical errors are the highest. 

Statistically, this could be because of their relatively smaller counts compared to other actions 

and indicators. While technically, there could be more possibilities for the operator to 

understand differently their definitions. For instance, when a defender headed a ball out of the 

area under the challenge of an attacking player, and the ball is received by one of his 

teammates. The header could be defined as “aerial won”, “clearance”, and/or “pass”, while 

different operators would have different choice. 

 

2.5 Conclusion 

The current study demonstrated that the data gathering method used by OPTA Sportsdata 

(OPTA Client System) has a high level inter-operator reliability. The statistics generated from 

the system could be used validly for academic research, public publications and coaching 

purposes. Meanwhile, the reliability could be further strengthened by potential advanced 

techniques of tracking players and more specific definitions of some defending match actions. 
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Chapter Three - Match Performance Profiles of Goalkeepers 

 

3.1 Introduction 

The goalkeeper is a unique position in football teams, and it is considered to be a determinant 

on the final match outcome, because one single mistake made by a goalkeeper can lead to a 

change on the scoreboard (Seaton & Campos, 2011). Consequently, it is extremely important 

to evaluate goalkeeper’s match performance so that training programs can be designed and 

modified appropriately (Di Salvo, Benito, Calderon, Di Salvo, & Pigozzi, 2008). However, 

additional studies should be undertaken in order to increase the knowledge of goalkeeper’s 

match performance. 

 

Di Salvo et al. (2008) analysed the distance covered at different categories of intensity during 

the first and second half of the match by goalkeepers from teams of the English Premier 

League. Most of a goalkeeper’s movement during a match is done at walking or at low 

intensity speeds, and that there were few high intensity actions. Similar results were found in 

non-professional goalkeepers (Condello, Lupo, Cipriani, & Tessitore, 2011). As stated by Di 

Salvo et al. (2008), it is necessary to take the technical skills and the final match results into 

consideration when analyzing a goalkeeper’s match performance 

 

For a long time, defending against a penalty kick has been the main object of studies (Farina, 

Fabrica, Tambusso, & Alonso, 2013; Kuhn, 1988; Masters, van der Kamp, & Jackson, 2007; 

McMorris & Colenso, 1996; Morya, Ranvaud, & Pinheiro, 2003; Savelsbergh, Van der Kamp, 

Williams, & Ward, 2005; Van der Kamp, 2006), despite the fact that penalty kicks are a rare 

occurrence in a match (Seaton & Campos, 2011). To our knowledge, few studies have 

focused on technical and tactical goalkeeper performance (İhsan, 2006; Oberstone, 2010; 

Seaton & Campos, 2011). Nonetheless, previous studies did not consider the influence of 

situational variables (i.e. level of player/team/opposition, match outcome, game location, 

match period, etc.). However, as it has been verified that the technical and tactical 

performance of footballers and/or teams is influenced by situational variables (Gómez et al., 

2013; Lago-Peñas et al., 2010; Mackenzie & Cushion, 2013; Taylor et al., 2010; Taylor et al., 

2008a). Therefore, studies should consider the influence of these variables on goalkeeper’s 

performance. 
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The aim of the current study was to introduce a profiling technique developed by 

O’Donoghue (2005; 2013) to analyze technical and tactical performance of goalkeepers from 

different team levels in the Spanish First Division Professional Football League. Three 

situational variables were considered: opposition, outcome and game location. According to 

previous studies (Lago-Peñas & Dellal, 2010; Lago-Peñas & Lago-Ballesteros, 2011; Lago-

Peñas, Lago-Ballesteros, & Rey, 2011; Taylor et al., 2010; Taylor et al., 2008a), it has been 

hypothesized that goalkeepers of high level teams performed better than those of intermediate 

and low level teams and that goalkeepers of different team levels showed differential 

performance under different situational conditions. 

 

3.2 Method 

3.2.1 Subject and Sample 

Subjects of the current study consisted of all goalkeepers who started and played at least one 

entire match during the season 2012-2013 in the Spanish First Division Professional Football 

League (La Liga BBVA). Substitutes and the players they substituted were excluded, which 

finally limited the subjects to 46 goalkeepers (age: 29.0 ± 4.4 years, height: 187.0 ± 4.5 cm, 

weight: 81.4 ± 4.7 kg)
2
 who played 744 full matches.  

 

3.2.2 Data Resource and Reliability 

Statistics used in the study were made available by OPTA Sportsdata Spain Company 

(Madrid). The reliability of tracking system (OPTA Client System) has been verified by Liu 

and colleagues (Liu, Hopkins, Gómez, & Molinuevo, 2013) which showed a high level of 

inter-operator reliability using the system to track goalkeeper’s match actions (weighted 

kappa for two tested goalkeepers: 0.86 and 0.92). The Company maintained the anonymity of 

players and teams following European Data Protection Law. Ethics committee approval was 

obtained from the Non-experimental Review Board at Faculty of Physical Activity and Sport 

Sciences at Polytechnic University of Madrid. 

 

3.2.3 Variables 

Based on the review and analysis of available literature in the performance analysis of 

football (Lago-Peñas & Lago-Ballesteros, 2011; Lago-Peñas et al., 2010; Lago-Peñas et al., 

2011; Liu et al., 2013; Oberstone, 2010), the following fifteen match performance indicators 

were chosen for analyses: 
                                                           
2 Retrieved from the official website of Spanish Professional Football League (www.lfp.es) on the date of 22nd, June, 2013 

http://www.lfp.es/
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Ball Touch (BT): A sum of all events where the goalkeeper touches the ball. 

Pass: An intentional played ball from the goalkeeper to his teammate, including ball throwing 

from the hand. 

Pass Accuracy (%) (PA): A ratio calculated from successful passes divided by all passes. 

Pass to Forward Half (PtFH): A pass to the opponent’s half of the pitch made by the 

goalkeeper. 

Accuracy of Pass to Forward Half (%) (AoPtFH): A ratio calculated from successful passes 

to the opponent’s half of pitch divided by all the attempted passes to the opponent’s half. 

Foul Drawn (FD): Where the goalkeeper is fouled by an opponent.  

Interception: A goalkeeper intercepts a pass with some movement (from any part of his body) 

or reading of the play. 

Clearance: Attempt made by the goalkeeper to get the ball out of the danger zone, when there 

is pressure (from opponents) on him to clear the ball from the danger zone. 

Foul Committed (FC): Any infringement committed by the goalkeeper that is penalised as 

foul play by a referee. 

Yellow Card (YC): Where the goalkeeper is booked by the referee due to illegal actions. 

Tackle: Act of gaining possession from an opposition player who is in possession of the ball. 

Ball Recovery (BR): The event given at the start of a goalkeeper’s recovery of ball possession 

from opponents from open play. 

Save: The goalkeeper prevents the ball from entering the goal with any part of his body. 

Catch: The goalkeeper catching a cross or a ball played in to the area when there is pressure 

from an opposition player asserted on him. 

Lost Ball (LB): The goalkeeper lost ball possession due to a mistake/poor control, including 

turnovers, dispossesses and unsuccessful passes. 

 

Meanwhile, the following three situational variables were also analyzed:  

(1) Qualities of the team and of its opposition (high, intermediate and low level team). The 

quality of a team was classified into three groups using a k-means cluster analysis (Gómez et 

al., 2013; Marcelino, Mesquita, & Sampaio, 2011; Sampaio, Lago, & Drinkwater, 2010b): 

(a) High level teams (end of season ranking: 3.51 ± 1.70, ranged from 1 to 6, 225 match 

participations); 

(b) Intermediate level teams (end of season ranking: 10.01 ± 2.00, ranged from 7 to 13, 260 

match participations);  

(c) Low level teams (end of season ranking: 16.97 ± 2.01, ranged from 14 to 20, 259 match 
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participations). 

(2) Match outcome (win, draw and loss); 

(3) Game location (home and away). 

 

3.2.4 Statistical Analysis 

The first step of the current study was to identify the overall performance of goalkeepers from 

three different levels of teams by presenting the performance indicators’ means ± standard 

deviations (SD), medians, lower and upper quartiles to represent their typical performances 

and spreads. Meanwhile, their means were compared by using a one-way ANOVA analysis of 

variance. Secondly, all the performance indicators (dependent variables) of all the goalkeepers 

were transferred into standardized score (Z-Score, Z), and were unified into the same scale 

using the formulation “T = 20Z + 50” (Barriopedro & Muniesa, 2012). O’Donoghue (2005; 

2013) suggested using the medians of performance indicators of tennis players to set up their 

performance profiles. However, due to the specific nature of football goalkeepers’ 

performance data, the median sometimes cannot represent their differences in performance 

(i.e. there were only two values of “yellow cards” (0, 1), the median was 0 for all goalkeepers 

from all levels of teams under all situational conditions). Therefore, the current study plotted 

the means of transferred scores of all performance indicators of team goalkeeper 

performances. Lastly, different levels of teams’ goalkeepers’ performances at different 

situational conditions (i.e. when versus different oppositions, match outcomes of win, draw 

and loss, playing at home and away) were analyzed by the same procedure (differences of 

playing at home and away were compared using an Independent Sample T test.). A k-means 

cluster analysis, a one-way ANOVA analysis of variance (multiple comparison was assessed 

with a Scheffé post-hoc test) and an independent sample t test were all performed using the 

data package of IBM SPSS 20.0 Statistics (Chicago, USA). Significances were set to 0.05. 

 

3.3 Results 

3.3.1 Overall Performances of Goalkeepers from Different Levels of Teams 

The typical performances of goalkeepers from different team levels were presented in Table 

3.1. As can be seen, there were only three performance indicators (FD (F2, 741 =0.515, p>0.05), 

FC (F2, 741 =0.775, p>0.05) and tackles (F2, 741 =0.494, p>0.05) which did not differ for 

goalkeepers of various team levels. 
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Figure 3.1. Overall performance profiles of goalkeepers of high, intermediate and low level 

teams 

 

Goalkeepers of high level teams achieved less BT, Passes, Clearances, BR and Saves than 

those of intermediate and low level teams, while no differences were found between 

goalkeepers of the latter two levels in these indicators. The indicators of PA, PtFH and LB 

were those that differed among goalkeepers of all three team levels. Meanwhile, goalkeepers 

of high level teams accomplished less YC (p<0.001) and Catches (p<0.001) than those of 

intermediate level teams. Finally, high level teams’ goalkeepers achieved higher AoPtFH 

(p<0.01) but fewer Interceptions (p<0.05) than for low level teams (see Figure 3.1). 

 

3.3.2 Performance Profiles when Facing Different Qualities of Oppositions 

As presented in Table 3.2, indicators PA (F2, 220 =3.864, ηp
2
=0.034, p<0.05), FC (F2, 220 

=3.605, ηp
2
=0.031, p<0.05), BR (F2, 220 =3.967, ηp

2
=0.034, p<0.05) and Saves (F2, 206 =3.269, 

ηp
2
=0.031, p<0.05) were those that differed for goalkeepers of high level teams in matches 

when facing different opponent levels. While for goalkeepers of intermediate and low level 

teams, only the indicator of Saves (intermediate: F2, 246 =5.305, ηp
2
=0.041, p<0.01; low: F2, 

244 =8.209, ηp
2
=0.063, p<0.001) were different when facing different opponent levels.  

 

High level team Goalkeepers achieved lower PA (p<0.05) and less BR (p<0.05) when facing 

high level teams than when facing low level teams. They also made more FC when facing 

high level teams than when facing intermediate (p<0.05) and low (p<0.05) level teams. 
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However, high level team goalkeepers accomplished more Saves when facing low level teams 

than when facing high (p<0.05) and intermediate (p<0.05) level teams. While goalkeepers of 

intermediate and low level teams made more Saves when facing high level teams than when 

facing intermediate and low level teams (See Figure 3.2). 

 

3.3.3 Performance Profiles when Ending with Different Match Outcomes 

As can be seen in Table 3.3, there were no differences for goalkeepers of high level teams in 

matches ending with different match outcomes. Five differences were detected for 

goalkeepers of intermediate level teams during their performances in matches won, drew and 

lost. The differed indicators were PA (F2, 257 =4.326, ηp
2
=0.033, p<0.05), PtFH (F2, 257 =6.849, 

ηp
2
=0.051, p<0.01), FD (F2, 257 =4.300, ηp

2
=0.032, p<0.05), Catches (F2, 257 =5.947, 

ηp
2
=0.044, p<0.01) and LB (F2, 257 =5.281, ηp

2
=0.039, p<0.01). While for goalkeepers of low 

level teams, only the indicator of Saves (F2, 244 =6.459, ηp
2
=0.050, p<0.01) differed from their 

performances in won, drawn and lost matches. 

 

In lost matches, intermediate level team goalkeeper achieved fewer PtFH, Catches and LB 

than in the won and drawn ones, and fewer FD (p<0.05) than in won matches, but higher PA 

(p<0.05) than in drawn matches. Low level team goalkeeper made more Saves when the team 

lost when they won (p<0.05) or drew (p<0.05) (see Figure 3.3). 

 

3.3.4 Performance Profiles when Playing at Different Locations 

High level team goalkeepers achieved higher PA (t223=3.660, p<0.001), AoPtFH (t177=3.115, 

p<0.01), and less LB (t223=3.282, p<0.01) when playing at home than when playing away. In 

home matches of intermediate level teams, goalkeepers accomplished fewer BT (t258=3.712, 

p<0.001), Clearances (t245=3.891, p<0.001), YC (t258=3.421, p<0.001), Saves (t230=3.828, 

p<0.001), LB (t258=3.001, p<0.01) and more PA (t258=2.311, p<0.05) and AoPtFH 

(t242=2.529, p<0.05) than in away matches. Low level team goalkeeper indicators of 

Clearances (t257=2.882, p<0.01), Saves (t245=2.160, p<0.05) and Catches (t244=2.688, p<0.01) 

showed higher value when playing away than when playing at home (See Table 3.4 and 

Figure 3.4). 
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Table 3.1. Descriptive statistics of overall performances of goalkeepers from different levels of teams 

Performance 

Indicators 

GK of High Level Teams GK of Intermediate Level Teams GK of Low Level Teams ANOVA 

Mean ± SD Median 
Lower 

Quartile 

Upper 

Quartile 
Mean ± SD Median 

Lower 

Quartile 

Upper 

Quartile 
Mean ± SD Median 

Lower 

Quartile 

Upper 

Quartile 
df F Sig. ηp

2 

BT 35.3 ± 10.3 35 27 41 44.2 ± 9.8 43.5 37 51 44.8 ± 9.3 44 38 51 2, 741 70.160 *** 0.159 

Passes 15.5 ± 6.1 15 11 19 20.0 ± 6.6 19 16 24 19.9 ± 5.6 20 16 23 2, 741 42.226 *** 0.102 

PA 58.9 ± 18.7 58 46 73 54.8 ± 19.5 55 41 69 46.5 ± 15.6 46 36 55 2, 741 30.643 *** 0.076 

PtFH 7.9 ± 5.9 8 3 11 10.7 ± 5.8 11 7 15 13.9 ± 6.2 14 10 18 2, 741 62.813 *** 0.145 

AoPtFH 38.1 ± 19.6 34.3 25 50 35.1 ± 16.0 33.3 25 43.4 33.1 ± 14.2 31.6 21.7 42.9 2, 682 5.130 ** 0.015 

FD 0.1 ± 0.3 0 0 0 0.1 ± 0.4 0 0 0 0.1 ± 0.3 0 0 0 2, 741 0.515  0.001 

Interceptions 0.0 ± 0.2 0 0 0 0.1 ± 0.3 0 0 0 0.1 ± 0.3 0 0 0 2, 741 3.144 * 0.008 

Clearances 0.1 ± 1.0 1 0 2 1.4 ± 1.3 1 0 2 1.6 ± 1.5 1 1 2 2, 741 17.909 *** 0.046 

FC 0.0 ± 0.3 0 0 0 0.0 ± 0.2 0 0 0 0.0 ± 0.1 0 0 0 2, 741 0.775  0.002 

YC 0.0 ± 0.2 0 0 0 0.1 ± 0.3 0 0 0 0.1 ± 0.3 0 0 0 2, 741 7.196 *** 0.019 

Tackles 0.0 ± 0.2 0 0 0 0.0 ± 0.2 0 0 0 0.0 ± 0.2 0 0 0 2, 741 0.494  0.001 

BR 8.4 ± 3.2 8 6 10 10.6 ± 4.0 10 8 13 11.0 ± 3.4 11 8 13 2, 741 36.013 *** 0.088 

Saves 2.9 ± 1.8 3 2 4 3.7 ± 1.9 3 2 5 3.4 ± 2.1 3 2 5 2, 702 8.791 *** 0.024 

Catches 1.1 ± 1.3 1 0 2 1.6 ± 1.5 1 1 2 1.4 ± 1.2 1 0 2 2, 741 7.581 *** 0.020 

LB 10.7 ± 6.3 9 6 15 13.7 ± 6.6 13 9 18 16.4 ± 6.2 16 12 20 2, 741 49.010 *** 0.117 

Note1: *p<0.05, **p<0.01, ***p<0.001 

Note2: BT = Ball Touches, PA = Pass Accuracy (%), PtFH = Passes to Forward Half, AoPtFH = Accuracy (%) of Passes to Forward Half, FD = Fouls Drawn, FC = Fouls 

Committed, YC = Yellow Cards, BR = Ball Recoveries, LB = Lost Balls. 
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Table 3.2. Descriptive statistics of performances of goalkeepers from high, intermediate and low level teams when facing different levels of oppositions 

 

Performance 

Indicators 

GK of High Level Teams GK of Intermediate Level Teams GK of Low Level Teams 

vs. High vs. Interm. vs. Low ANOVA vs. High vs. Interm. vs. Low ANOVA vs. High vs. Interm. vs. Low ANOVA 

Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp
2
 Mean ± SD Mean ± SD Mean ± SD df F Sig. η

2
 Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp

2
 

BT 34.1 ± 10.6 35.8 ± 9.3 35.5 ± 11.0 2, 222 0.501  0.004 44.8 ± 9.3 45.0 ± 10.4 42.9 ± 9.6 2, 257 1.347  0.010 45.2 ± 9.1 45.4 ± 9.9 43.8 ± 8.8 2, 256 0.802  0.006 

Passes 15.5 ± 6.1 15.3 ± 6.3 15.6 ± 6.1 2, 222 0.078  0.001 20.6 ± 7.9 20.2 ± 6.1 19.2 ± 5.7 2, 257 1.112  0.009 19.8 ± 4.9 20.4 ± 6.1 19.5 ± 5.6 2, 256 0.642  0.005 

PA 54.4 ± 17.0 57.9 ± 18.9 63.0 ± 19.1 2, 222 3.864 * 0.034 53.8 ± 19.5 52.5 ± 17.9 57.7 ± 20.7 2, 257 1.734  0.013 44.9 ± 14.5 46.0 ± 14.4 48.6 ± 16.8 2, 256 1.276  0.010 

PtFH 8.5 ± 6.2 7.8 ± 5.7 7.6 ± 5.9 2, 222 0.196  0.002 11.0 ± 5.7 11.0 ± 5.8 10.0 ± 5.8 2, 257 0.899  0.007 14.0 ± 6.4 14.3 ± 6.4 13.5 ± 6.0 2, 256 0.402  0.003 

AoPtFH 36.6 ± 18.1 37.6 ± 19.8 39.7 ± 20.5 2, 187 0.367  0.004 36.8 ± 16.9 32.3 ± 14.6 35.9 ± 16.0 2, 241 1.706  0.014 33.7 ± 14.0 31.3 ± 13.2 34.5 ± 15.3 2, 248 1.211  0.010 

FD 0.2 ± 0.4 0.1 ± 0.3 0.1 ± 0.3 2, 222 1.291  0.011 0.1 ± 0.3 0.2 ± 0.4 0.1 ± 0.4 2, 257 0.334  0.003 0.1 ± 0.4 0.1 ± 0.4 0.1 ± 0.3 2, 256 0.255  0.002 

Interceptions 0.0 ± 0.2 0.0 ± 0.2 0.0 ± 0.2 2, 222 0.117  0.001 0.1 ± 0.4 0.1 ± 0.3 0.0 ± 0.1 2, 257 0.956  0.007 0.1 ± 0.4 0.1 ± 0.3 0.0 ± 0.2 2, 256 1.196  0.009 

Clearances 0.9 ± 1.1 0.9 ± 0.9 1.1 ± 0.9 2, 222 0.833  0.007 1.5 ± 1.4 1.5 ± 1.2 1.3 ± 1.3 2, 257 0.949  0.007 1.7 ± 1.4 1.5 ± 1.4 1.8 ± 1.7 2, 256 1.000  0.008 

FC 0.1 ± 0,5 0.0 ± 0.1 0.0 ± 0.1 2, 222 3.605 * 0.031 0.0 ± 0.2 0.0 ± 0.2 0.0 ± 0.1 2, 257 0.672  0.005 0.0 ± 0.2 0.0 ± 00 0.0 ± 0,2 2, 256 1.656  0.013 

YC 0.0 ± 0.0 0.1 ± 0.3 0.0 ± 0.2 2, 222 2.829  0.025 0.1 ± 0.3 0.2 ± 0.4 0.1 ± 0.3 2, 257 0.413  0.003 0.1 ± 0.3 0.0 ± 0.2 0.1 ± 0.3 2, 256 1.625  0.013 

Tackles 0.0 ± 0.1 0.0 ± 0.0 0.0 ± 0.3 2, 222 1.594  0.014 0.0 ± 0.0 0.0 ± 0.2 0.1 ± 0.2 2, 257 2.089  0.016 0.0 ± 0.2 0.1 ± 0.2 0.0 ± 0.2 2, 256 0.471  0.004 

BR 7.4 ± 2.9 8.7 ± 2.8 8.9 ± 3.6 2, 222 3.967 * 0.034 10.8 ± 4.0 10.5 ± 4.2 10.3 ± 3.8 2, 257 0.375  0.003 10.9 ± 3.5 11.5 ± 3.8 10.6 ± 3.0 2, 256 1.735  0.013 

Saves 2.7 ± 1.8 2.7 ± 1.5 3.3 ± 2.0 2.206 3.269 * 0.031 4.3 ± 2.2 3.5 ± 1.8 3.4 ± 1.7 2, 246 5.305 ** 0.041 4.2 ± 2.5 3.2 ± 1.8 2.9 ± 1,7 2, 244 8.209 *** 0.063 

Catches 1.1 ± 1.4 1.2 ± 1.2 1.1 ± 1.4 2, 222 0.141  0.001 1.7 ± 1.5 1.5 ± 1.5 1.6 ± 1.4 2, 257 0.186  0.001 1.4 ± 1.1 1.5 ± 1.3 1.3 ± 1.2 2, 256 0.729  0.006 

LB 10.9 ± 6.1 11.5 ± 6.2 9.8 ± 6.4 2, 222 1.517  0.013 13.6 ± 6.5 14.7 ± 6.5 12.8 ± 6.7 2, 257 1.834  0.014 16.9 ± 5.9 16.7 ± 6.2 15.7 ± 6.6 2, 256 0.835  0.006 

Note 1: *p<0.05, **p<0.01, ***p<0.001 

Note 2: Lower and upper quartiles were removed due to table size limitations 

Note 3: BT = Ball Touches, PA = Pass Accuracy (%), PtFH = Passes to Forward Half, AoPtFH = Accuracy (%) of Passes to Forward Half, FD = Fouls Drawn, FC = Fouls 

Committed, YC = Yellow Cards, BR = Ball Recoveries, LB = Lost Balls. 
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Figure 3.2. Performance profiles of goalkeepers of high, intermediate and low level teams when facing different levels of oppositions 
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Table 3.3. Descriptive statistics of performances of goalkeepers from high, intermediate and low level teams when ending with different match outcomes 

 

Performance 

Indicators 

GK of High Level Teams GK of Intermediate Level Teams GK of Low Level Teams 

Loss Draw. Win ANOVA Loss Draw. Win ANOVA Loss Draw. Win ANOVA 

Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp
2
 Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp

2
 Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp

2
 

BT 35.8 ± 8.3 36.2 ± 10.4 34.8 ± 10.8 2, 222 0.431   0.004  43.1 ± 9.8 43.8 ± 10.1 45.7 ± 9.5 2, 257 1.866   0.014  45.1 ± 9.5 43.4 ± 8.5 45.6 ± 9.6 2, 256 0.961   0.007  

Passes 15.8 ± 6.0 15.1 ± 5.9 15.5 ± 6.3 2, 222 0.133   0.001  19.7 ± 7.2 20.0 ± 7.0 20.3 ± 5.4 2, 257 0.231   0.002  20.3 ± 5.9 19.0 ± 5.3 20.1 ± 5.3 2, 256 1.198   0.009  

PA 56.8 ± 14.6 57.0 ± 20.1 60.3 ± 19.5 2, 222 0.915   0.008  58.7 ± 19.5 50.4 ± 19.8 52.8 ± 18.7 2, 257 4.326  * 0.033  48.0 ± 15.8 47.1 ± 16.0 42.8 ± 14.3 2, 256 2.488   0.019  

PtFH 8.1 ± 4.9 7.8 ± 6,2 7.8 ± 6.2 2, 222 0.044   0.000  9.2 ± 6.0 11.6 ± 6.2 11.9 ± 4.9 2, 257 6.849  ** 0.051  14.0 ± 6.4 12.9 ± 6.2 14.8 ± 5.9 2, 256 1.563   0.012  

AoPtFH 36.1 ± 17.1 34.2 ± 18.4 40.2 ± 20.7 2, 187 1.611   0.017  35.8 ± 17.7 33.9 ± 13.7 35.0 ± 15,2 2.241 0.240   0.002  33.9 ± 14.4 33.2 ± 16.1 31.4 ± 11.9 2, 248 0.654   0.005  

FD 0.1 ± 0.3 0.1 ± 0.4 0.1 ± 0.3 2, 222 1.205   0.011  0.1 ± 0.3 0.1 ± 0.3 0.2 ± 0.5 2, 257 4.300  * 0.032  0.1 ± 0.4 0.1 ± 0.4 0.1 ± 0.3 2, 256 0.096   0.001  

Interceptions 0.0 ± 0.1 0.0 ± 0.2 0.0 ± 0.2 2, 222 0.161   0.001  0.1 ± 0.4 0.0 ± 0,1 0.0 ± 0.2 2, 257 1.348   0.010  0.1 ± 0.4 0.0 ± 0.2 0.1 ± 0.3 2, 256 0.698   0.005  

Clearances 0.8 ± 0.8 1.2 ± 1.0 0.9 ± 1.0 2, 222 1.587   0.014  1.3 ± 1.2 1,4 ± 1.2 1.6 ± 1.5 2, 257 1.531   0.012  1.7 ± 1.4 1.5 ± 1.5 1.7 ± 1.7 2, 256 0.404   0.003  

FC 0.1 ± 0.3 0.0 ± 0.0 0.0 ± 0.3 2, 222 0.743   0.007  0.0 ± 0.2 0.0 ± 0.1 0.0 ± 0.1 2, 257 0.079   0.001  0.0 ± 0.2 0.0 ± 0.0 0.0 ± 0.1 2, 256 1.048   0.008  

YC 0.0 ± 0.0 0.0 ± 0.1 0.1 ± 0.2 2, 222 1.535   0.014  0.1 ± 0.3 0,1 ± 0.3 0.2 ± 0.4 2, 257 2.959   0.023  0.1 ± 0.3 0.1 ± 0.3 0.1 ± 0.3 2, 256 0.421   0.003  

Tackles 0.0 ± 0.2 0.0 ± 0.3 0.2 ± 0.1 2, 222 1.127   0.010  0.0 ± 0.2 0.0 ± 0.2 0.0 ± 0.1 2, 257 0.972   0.008  0.0 ± 0.2 0.0 ± 0.1 0.0 ± 0.2 2, 256 0.497   0.004  

BR 8.5 ± 2.6 9.3 ± 3.5 8.1 ± 3.2 2, 222 2.495   0.022  10.4 ± 4.1 10.2 ± 3.5 10.9 ± 4.1 2, 257 0.594   0.005  11.1 ± 3.5 10.6 ± 3.3 11.2 ± 3.6 2, 256 0.644   0.005  

Saves 3.0 ± 1.6 3.2 ± 2.0 2.8 ± 1.8 2, 206 0.640   0.006  3.9 ± 2.1 3.5 ± 1.7 3.5 ± 1.9 2, 246 1.645   0.013  3.9 ± 2.3 2.9 ± 1.8 2.9 ± 1.6 2, 244 6.459  ** 0.050  

Catches 1.1 ± 1.3 1.1 ± 1.0 1.1 ± 1.4 2, 222 0.049   0.000  1.2 ± 1.1 1.9 ± 1.6 1.9 ± 1.7 2, 257 5.947  ** 0.044  1.2 ± 1.2 1.7 ± 1.2 1.5 ± 1.3 2, 256 2.861   0.022  

LB 107 ± 5.0 10.7 ± 6.4 10.7 ± 6.7 2, 222 0.001   0.000  12.2 ± 6.8 15.1 ± 6.7 14.6 ± 5.9 2, 257 5.281  ** 0.039  16.1 ± 6.4 16.0 ± 5.9 17.5 ± 6.3 2, 256 1.269   0.010  

Note 1: *p<0.05, **p<0.01 

Note 2: Lower and upper quartiles were removed due to table size limitations 

Note 3: BT = Ball Touches, PA = Pass Accuracy (%), PtFH = Passes to Forward Half, AoPtFH = Accuracy (%) of Passes to Forward Half, FD = Fouls Drawn, FC = Fouls 

Committed, YC = Yellow Cards, BR = Ball Recoveries, LB = Lost Balls. 
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Figure 3.3. Performance profiles of goalkeepers of high, intermediate and low level teams in matches ending with different outcomes 
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Table 3.4. Descriptive statistics of performances of goalkeepers from high, intermediate and low level teams when playing at different locations 

 

Performance 

Indicators 

GK of High Level Teams GK of Intermediate Level Teams GK of Low Level Teams 

Home Away 
t df 

Sig. (2-

tailed) 

Home Away 
t df 

Sig. (2-

tailed) 

Home Away 
t df 

Sig. (2-

tailed) 
Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

BT 34.0 ± 9.9 36.6 ± 10.5 1.864 223  42.0 ± 9.3 46.4 ± 9.8 3.712 258 *** 43.6 ± 8.9 46.1 ± 9.5 2.155 257 * 

Passes 15.5 ± 6.1 15.4 ± 6.2 0.125 223  19.6 ± 5.6 20.3 ± 7.5 0.886 258  20.0 ± 5.9 19.9 ± 5.4 0.222 257  

PA 63.4 ± 19.0 54.5 ± 17.4 3.660 223 *** 57.6 ± 19.3 52.0 ± 19.5 2.311 258 * 46.8 ± 15.2 46.1 ± 16.0 0.393 257  

PtFH 7.4 ± 5.6 8.3 ± 6.2 1.238 223  10.3 ± 5.3 11 ± 6.3 0.902 250  13.7 ± 6.3 14.1 ± 6.2 0.534 257  

AoPtFH 42.5 ± 21.4 33.8 ± 16.6 3.115 177 ** 37.6 ± 15.8 32.5 ± 15.7 2.529 242 * 32.3 ± 13.8 33.8 ± 14.5 0.842 249  

FD 0.1 ± 0.3 0.1 ± 0.3 0.650 223  0.1 ± 0.3 0.2 ± 0.4 0.992 239  0.1 ± 0.3 0.1 ± 0.4 0.378 257  

Interceptions 0.0 ± 0.1 0.0 ± 0.2 1.160 188  0.0 ± 0,2 0.1 ± 0.3 1.651 174  0.1 ± 0.3 0.1 ± 0.3 0.182 257  

Clearances 0.9 ± 1.0 1.0 ± 1.0 0.338 223  1.1 ± 1.1 1.7 ± 1.4 3.891 245 *** 1.4 ± 1.4 1.9 ± 1.6 2.882 257 ** 

FC 0.0 ± 0.2 0.0 ± 0.3 0.254 223  0.0 ± 0.1 0.0 ± 0.2 0.843 258  0.0 ± 0.1 0.0 ± 0.2 0.459 257  

YC 0.0 ± 0.2 0.0 ± 0.2 0.705 223  0.0 ± 0.2 0.2 ± 0.4 3.421 258 *** 0.1 ± 0.2 0.1 ± 0.3 1.154 244  

Tackles 0.0 ± 0.2 0.0 ± 0.1 1.141 149  0.0 ± 0.2 0.0 ± 0.2 0.738 258  0.1 ± 0.2 0.0 ± 0.1 1.925 195  

BR 8.1 ± 3.1 8.7 ± 3.3 1.310 223  10.4 ± 4.1 10.8 ± 3.9 0.812 258  11.1 ± 3.4 10.9 ± 3.5 0.358 257  

Saves 2.7 ± 1.9 3.1 ± 1.7 1.527 207  3.2 ± 1.6 4.1 ± 2.1 3.828 230 *** 3.1 ± 2.0 3.7 ± 2.2 2.160 245 * 

Catches 1.0 ± 1.1 1.3 ± 1.5 1.572 205  1.4 ± 1.4 1.7 ± 1.5 1.675 258  1.2 ± 1.1 1.6 ± 1.3 2.688 244 ** 

LB 9.4 ± 5.9 12.1 ± 6.4 3.282 223 ** 12.5 ± 5.9 14.9 ± 7.0 3.001 258 ** 15.8 ± 6.1 17.1 ± 6.3 1.637 257  

Note 1: *p<0.05, **p<0.01, ***p<0.001 

Note 2: Lower and upper quartiles were removed due to table size limitations 

Note 3: BT = Ball Touches, PA = Pass Accuracy (%), PtFH = Passes to Forward Half, AoPtFH = Accuracy (%) of Passes to Forward Half, FD = Fouls Drawn, FC = Fouls 

Committed, YC = Yellow Cards, BR = Ball Recoveries, LB = Lost Balls.
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Figure 3.4. Performance profiles of goalkeepers of high, intermediate and low level teams when playing at home and away
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3.4 Discussion 

The aim of the study was to examine the technical and tactical performance of goalkeepers of 

different team levels under different situational conditions (i.e. opposition, outcome and 

location) in the Spanish First Division Professional Football League. 

 

Results showed that there were differences in most of the match performance indicators for 

goalkeepers. Goalkeepers of high level teams achieved less BT, Passes, PtFH, Interceptions, 

Clearances, YC, BR, Saves, Catches and LB, but higher PA and AoPtFH. This is possibly due 

to the fact that high level teams were subjected to less attacking play from the opponents, 

whereas the opposite happened to goalkeepers of low level teams. Similar findings were 

found by Szwarc et al. (Szwarc, Lipińska, & Chamera, 2010). Meanwhile, Seaton and 

Campos (2011) suggested that there were differences between goalkeepers from different 

levels in terms of ball distribution and success of performance indicators. First team 

Goalkeepers showed better performance on successful rolled and thrown distributions, while 

the third team’s goalkeeper was the most successful at kicked distributions. 

 

When taking into account opponent quality, Saves were the only indicator that differed for 

goalkeepers of all three levels. Surprisingly, high level team goalkeepers made more saves 

when facing low level teams than when facing high and intermediate level teams. These 

results could be explained by the different strategies employed by teams. However, few 

studies have examined this fact (Lago, 2009; Taylor et al., 2010). Lago (2009) suggested that 

playing against strong opposition led to a loss of ball possession. Nevertheless, this 

conclusion cannot explain why high level team goalkeepers made more saves when facing 

low level teams than when facing high and intermediate level teams. Based on the findings in 

water polo (Lupo, Condello, Capranica, & Tessitore, 2014) and handball (Oliveira, Gómez, & 

Sampaio, 2012), there is an indication that matches between unbalanced opponents (i.e. high 

vs. low) produce more open game contexts than those between balanced opponents (i.e. high 

vs. high) which lead to more shots for both sides. In short, when high-level teams play against 

low-level teams, they may choose more offensive game strategies which lead to their 

counterparts having more shots on counter attacks. On the other hand, when high-level teams 

play against high and intermediate level teams, they tend to adopt a more defensive game 

strategy, which leads to fewer shots for both sides. 

 

Previous research showed that shots, shots on goal, passes, successful passes, crosses, crosses 
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against, and ball possession were the variables that best differentiated winners, drawers and 

losers in the UEFA Champions League (Lago-Peñas et al., 2011) and Spanish football league 

(Lago-Peñas et al., 2010). These results could explain the goalkeeper performance of 

intermediate level teams who showed variance in the indicators of PtFH, Catches, LB, FD and 

PA in matches of win, draw and loss outcome. High level team Goalkeepers showed no 

differences in their performance indicators during matches won, drawn and lost. Saves were 

the only indicator which differed for goalkeepers of low level teams when ending with 

different match outcomes. These results could be explained by the findings of Shafizadeh and 

colleagues (Shafizadeh, Taylor, & Lago-Peñas, 2013) who believed that successful teams 

displayed better performance consistency in all key indicators in comparison to their lower 

level opponents. 

 

It has been reported that different qualities of teams experienced different home advantages 

which could be reflected by different variations of technical and tactical performance 

indicators in home and away matches (Lago-Peñas & Lago-Ballesteros, 2011; Lago, 2009; 

Taylor et al., 2008a). These inferences are also demonstrated by results of the current study. 

PA, AoPtFH and LB were the variables that discriminated between the home and away 

goalkeeper performance. 

 

3.5 Conclusion 

High level team goalkeeper performed better than those of intermediate and low level team. 

They achieved the highest PA and AoPtFH, while the opposite occurred with goalkeepers of 

low level teams. Additionally, goalkeepers experienced different challenges and showed 

differential performance under different situational conditions depending on team level. Saves 

was the sole indicator that differed for goalkeepers of all three team levels. Moreover, Saves 

was the only varied indicator for goalkeepers of intermediate and low level teams when facing 

different opponent levels. In addition, goalkeepers of high level team showed no differences 

in performance indicators during matches won, drawn and lost. Saves were the only indicator 

differed for goalkeepers of low level team when ending with different match outcomes.  

 

These results can be used by goalkeepers and their coaches to modify their training programs 

depending on game contexts of upcoming matches. For example, goalkeepers of high-level 

team should focus more training on counter attack defenses against low-level teams. 

Information provided by the current research can also enable a more thorough understanding 
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of goalkeeper performance characters from different team levels, and therefore can be used 

for talent identification and player selection in the transfer market (Dellal et al., 2011). For 

instance, high-level teams should choose the goalkeeper with the ability of achieving high 

pass accuracy as their potential signing. 

 

3.6 Limitation 

A limitation of the current research is that although situational variables were taken account 

into the analysis, their interactions were not fully considered, which should be further 

directions of this kind of research. Another drawback of this study is that the goalkeeper’s 

physiological performance (i.e. distance covered, velocity, intensity) is not included which 

should be combined in future research. 
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Chapter Four - Match Performance and Variability Analysis of 

Outfield Players 

 

4.1 Introduction 

Performance in football is the result of dynamic interactions of physical, technical and tactical 

actions and movements from all competing players (Bangsbo, 1994; Bradley et al., 2011). 

The available research on football players substantially focuses on analysing their physical 

performance or sometimes combines a few technical parameters, whilst studies focusing on 

the technical and tactical performance are less frequent (Rampinini, Impellizzeri, Castagna, 

Coutts, & Wisloff, 2009; Russell, Rees, & Kingsley, 2013). However, the technical actions 

can be better predictors of success in football compared to pure physical parameters (Bush, 

Barnes, Archer, Hogg, & Bradley, 2015; Castellano, Casamichana, & Lago, 2012; Lago-

Peñas et al., 2010; Lago-Peñas et al., 2011; Rampinini et al., 2009; Russell et al., 2013). Thus, 

the development of technical performance profiles can be an important task to reveal new 

trends in football performance and, ultimately, contribute to improve task representativeness 

in practice sessions and to improve the process of selecting the most appropriate players to 

each match scenario. 

 

Performance profiling is not a very common research topic in sports analysis, although there 

are already several methods available aiming to develop meaningful profiles (Butterworth, 

O'Donoghue, & Cropley, 2013; Eugster, 2012; Hughes et al., 2001; James, Mellalieu, & Jones, 

2005; Liu, Yi, Gimenez, Gómez, & Lago-Peñas, 2015b; O'Donoghue, 2005; O’Donoghue, 

2013). The main sports profiling techniques were discussed by O’Donoghue (2013). The 

basic principle of these techniques is to combine a set of valid and reliable performance-

related variables within a given sport to properly describe a certain performance/performer by 

using normative match data (O’Donoghue, 2013). In fact, combining different types of 

variables altogether makes the profiling technique an appropriate procedure to evaluate the 

technical performance of football players. Although profiles are suitable to represent the 

typical performance and its spread of single performer/player (O’Donoghue, 2013), their 

usefulness is likely to be improved when they are extended to present and compare the 

technical performance of various football players considering their field position and their 

team quality (Bush et al., 2015; Rampinini et al., 2009).  
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Another important issue that has been given limited attention is the concept and interpretation 

of the variability of the football player’s technical performance (Kempton, Sullivan, 

Bilsborough, Cordy, & Coutts, 2015). Actually, football technical actions are motor skills that 

subject to vary due to both internal and external influences (Kempton et al., 2015). From a 

more traditional point of view, human movement variability has always been conceptualised 

associated with errors in technical executions, thus, it was often treated as a noise from the 

motor system that should be reduced or eliminated (Kudo & Ohtsuki, 2008; Seifert, Button, & 

Davids, 2013; Stergiou, Yu, & Kyvelidou, 2013). However, more contemporary approaches 

are suggesting that variability can also be functional and beneficial, because it is very likely 

the result of fine-tuned adjustments to very dynamic performing environments (Kudo & 

Ohtsuki, 2008; Seifert et al., 2013; Stergiou et al., 2013). Therefore, this functional variability 

might be focused on how the subject’s behaviour is flexible and adaptive, rather than 

stereotyped and predictable, when facing complex environmental constrains in chaotic 

systems (Seifert et al., 2013). This alternative approach suggests that complex movement 

models in sports can be described under a theoretical framework where movement 

coordination is viewed as adaptive, emergent behavior that self-organises under informational 

and cognitive constraints (Davids, Araujo, Correia, & Vilar, 2013). These constraints will 

define the boundaries on the subjects’ action possibilities (Eccles, Ward, & Woodman, 2009), 

and therefore, shape the emergence of observable patterns in sport competitions (Davids et al., 

2013).  

 

The invasion team sports in particular, can be considered as complex, self-organised, unstable, 

unpredictable and highly dynamic systems in which players from competing teams try to keep 

stability of their own attacking, organising and defending balance and to destabilise the 

balance of the opposition (Davids et al., 2013; Garganta, 2009; Vilar, Araujo, Davids, & 

Button, 2012). Several external conditions of matches of these sports such as match location, 

standard of competition, team and opposition strength, match outcome, are suggested as very 

important influencing variables on individual and team behaviours (Eccles et al., 2009; 

Gómez et al., 2013; Mackenzie & Cushion, 2013; Rampinini et al., 2009; Sarmento et al., 

2014). In fact, players have to adapt physiologically and psychologically to these different 

match scenarios (Eccles et al., 2009), leading to different changes in variability of actions and 

patterns (Vilar et al., 2012). For example, it might be hypothesised that variability tends to be 

smaller when playing at home than when playing away, as a result of more positive psycho-

physiological states (Poulter, 2009) and the familiarity of the match facility and environment 
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(Pollard, 2008). Accordingly, it might also be hypothesised that facing a stronger opponent 

will increase variability likely due to a more active psychological state (Rampinini, Coutts, 

Castagna, Sassi, & Impellizzeri, 2007) and a presumably strategic intention of refraining risk 

taking (Almeida et al., 2014). It also seems important to understand if offensive and defensive 

variables would affect the variability differently. Theoretically, it might be expected that 

defensive variables are less dependent on open and complex skills, therefore, can be less 

affected by environmental constraints and become more stable. In sum, information provided 

by analysing the variability of players’ performances incorporating possible influences of 

different environmental constrains (match contextual variables) can be a very important 

contribution to a better understanding of football match performance. 

 

Actually, a latest study has committed pioneer work to exploring the influence of these 

contextual variables (game location, strength of opposition and game result) on football 

player’s match-to-match variability, and they drew a conclusion that there were no influences 

(Bush, Archer, Hogg, & Bradley, In press). Nevertheless, several limitations of this study 

might have led to an inaccurate conclusion. The first one is that only limited technical 

parameters (passes attempted, passing success, passes received, interceptions, tackles 

completed, tackled suffered, possession won/lost and touches per possession) were included 

in the analyses. The second one is that the study used match data of multiple seasons (2005-

06 to 2012-13) which might make the calculated variability be influenced by the wide range 

of observations for each player. The third limitation is that the statistical methods employed 

by the study are null-hypotheses, which may be not so accurate when making inferences 

comparing to magnitude-based inferences (Batterham & Hopkins, 2006). 

 

Therefore, by using the data of twenty-one technical parameters of all 380 matches of a single 

season (2012-13) of the highest level of Spanish professional football league and taking the 

statistical methods of magnitude-based inferences, the aim of the current study was: (1) to 

identify match performance profiles of players and to compare the between-player differences 

in performance of strong and weak teams according to players’ specific field positions; (2) to 

explore the within-player match-to-match variability of technical match performance taking 

consideration of four contextual variables (i.e. team and opposition strength, match outcome 

and match location). 
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4.2 Method 

4.2.1 Sample and Subject 

Performance data of all the 380 matches of season 2012-13 in the Spanish First Division 

Professional Football League (La Liga BBVA) were collected. Match data of goalkeepers 

were excluded because of the specificity of this position. Meanwhile, only the outfield players 

who started and played at least one entire match were selected, players substituted in and 

those who were substituted out were excluded, which finally limited the subjects to 409 

players (age: 27.0 ± 3.8 years, height: 179.7 ± 9.7 cm, weight: 74.2 ± 5.8 kg)
3
 who generated 

5288 full match observations. 

 

4.2.2 Data Resource and Reliability 

Data used in the study were made available by OPTA Sportsdata Spain Company (Madrid). 

The tracking system (OPTA Client System) was tested to have an acceptable inter-operator 

reliability (intra-class correlation coefficients ranged from 0.88 to 1.00 and standardised 

typical error varied from 0.00 to 0.37, when using the system to code match actions of 

individual outfield players) (Liu et al., 2013). The Company maintained the anonymity of 

players and teams following European Data Protection Law. Institutional ethics committee 

approval was obtained from the local university. 

 

4.2.3 Variables 

According to the suggestion of some UEFA licensed professional coaches and performance 

analysts of football, and in line with the available related literature (Castellano et al., 2012; 

Lago-Peñas & Lago-Ballesteros, 2011; Lago-Peñas et al., 2010; Lago-Peñas et al., 2011; Liu, 

Gómez, Lago-Peñas, & Sampaio, 2015a; Liu et al., 2013; Liu et al., 2015b), twenty-one 

performance related match actions and events were chosen as variables in the analyses. 

Operational definitions of these actions and events are as following (Bateman, 2010; Liu et al., 

2015a; Liu et al., 2013; OPTA, 2012): 

Assist: the final pass or cross leading to the recipient of the ball scoring a goal. 

Shot: an attempt to score a goal, made with any (legal) part of the body, either on or off target. 

Shot on Target: an attempt to goal which required intervention to stop it going in or resulted 

in a goal/shot which would go in without being diverted. 

Ball Touch: a sum of all events where a player touches the ball. 

                                                           
3 Retrieved from the official website of Spanish Professional Football League (www.lfp.es) on the date of 22nd, June, 2013 

http://www.lfp.es/
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Pass: an intentional played ball from a player to his teammate. 

Pass Accuracy (%): a ratio calculated from successful passes divided by all passes. 

Through Ball: a pass made by a player that split the last line of defence and plays a teammate 

through on goal. 

Key Pass: the final pass or cross leading to the recipient of the ball having an attempt at goal 

without scoring. 

Cross: any ball sent by a player into the opposition team’s area from a wide position. 

Successful Dribble: a dribble is an attempt by a player to beat an opponent in possession of 

the ball. A successful dribble means the player beats the defender while retaining possession; 

unsuccessful ones are where the dribbler is tackled. OPTA also log attempted dribbles where 

the player overruns the ball. 

Foul Drawn: where a player is fouled by an opponent.  

Aerial Duel Won: two players competing for a ball in the air, for it to be an aerial duel both 

players must jump and challenge each other in the air and have both feet off the ground. The 

player who wins the duel gets the Aerial Duel Won, and the player who doesn’t gets an Aerial 

Duel Lost. 

Dispossessed: when a player is tackled without attempting to dribble past his opponent. 

Turnover: loss of possession due to a mistake/poor control. 

Offside: a player being caught in an offside position resulting in a free kick to the opposing 

team. 

Tackle: act of gaining possession from an opposition player who is in possession of the ball. 

Interception: a player intercepts a pass with some movement or reading of the play. 

Clearance: attempt made by a player to get the ball out of the danger zone, when there is 

pressure (from opponents) on him to clear the ball. 

Shot Block: a player blocks a goal attempt heading roughly on target toward goal, where there 

are other defending players or a goalkeeper behind the blocker. 

Foul Committed: any infringement committed by a player that is penalised as foul play by the 

referee. 

Yellow Card: where a player is booked by the referee due to illegal actions.  

 

Meanwhile, the following match contextual variables were also analysed:  

(1) Strength of the team and opposition. The three top ranked teams in the final league 

classification were defined as strong teams/oppositions, and the three bottom ranked teams 

were defined as weak teams/oppositions. 
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(2) Match outcome (win and loss, due to the fact that greatest differences appear between win 

and loss, the draw games were excluded). 

(3) Match location (home and away). 

 

4.2.4 Statistical Analysis 

The first phase of the study was to set up the performance profiles of all the players using a 

profiling technique suggested by O’Donoghue (2005; 2013). Count values of the twenty-one 

performance-related match actions and events of all players were transferred into standardised 

score (Z-Score, Z), and were unified into the same scale using the formulation “T = 20Z + 50” 

(Barriopedro & Muniesa, 2012). Performance profiles of players from top3 and bottom3 

teams were compared and plotted into radar charts. Comparisons were conducted in overall 

players and in players of different positions (i.e. fullback, central defender, wide midfielder, 

central midfielder and forward, Bush et al., (2015)), respectively. 

 

The second phase was to explore the variability of match performance of the players. The 

within-player match-to-match variability was expressed by the coefficient of variation (CV) 

of each match action or event (Kempton et al., 2015; Spencer, Losnegard, Hallen, & Hopkins, 

2014). The differences of variability of match performance between players: (a) from strong 

teams (Top3) and weak teams (Bottom3), (b) when playing against strong oppositions (Top3) 

and weak oppositions (Bottom3), (c) from loser teams and winner teams, (d) when playing 

away and playing at home, were compared separately. In order to calculate the within-player 

CV (standard deviation/mean), only the players who played at least two entire matches were 

selected in each match context. When the mean of the count of an action or event was 0 (e.g. 

0 yellow card in 10 matches), the CV of this single action or event was treated as a missing 

sample. 

 

The transfer and the unification of the Z-Score were performed in the data package of IBM 

SPSS Statistics for Windows, Version 20.0 (Armonk, NY: IBM Corp.). The radar charts were 

drawn in the Microsoft Excel 2007 (Redmond, Washington: Microsoft). Comparisons of 

performance profile and variability of match performance were achieved by the spreadsheet 

developed by Hopkins (2007). Non-clinical magnitude-based inferences were employed and 

were evaluated by using the smallest worthwhile difference. The smallest worthwhile 

difference was calculated by 0.2 times the standardisation estimated from between-subject 

standard deviation. For the comparison of players’ variability of match performance, there 
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was only one independent inference (CV), so the 90% confidence intervals were used to make 

the inferences. While for the comparison on the performance profile of players, there were 

twenty-one independent inferences (twenty-one performance-related match actions and 

events), in order to reduce the inflation of Type 1 error, only differences clear with 99% 

confidence intervals were evaluated. Magnitudes of clear differences were assessed as follows: 

<0.20, trivial; 0.20-0.60, small; 0.61-1.20, moderate; 1.21-2.0, large; >2.0, very large 

(Batterham & Hopkins, 2006). Differences were deemed clear if the confidence intervals for 

the difference in the means did not include substantial positive and negative values (± 

0.2*standardisation) simultaneously (Hopkins, Marshall, Batterham, & Hanin, 2009). 

 

4.3 Results 

The comparison on the difference in the mean counts of each match action or event between 

players from strong (Top3) and weak (Bottom3) teams is presented in the performance 

profiles (Table 4.1 and Figure 4.1). All the differences were clear when comparing all players 

together, players from strong teams achieved more Assist, Shot on Target, Ball Touch, Pass, 

Pass Accuracy, Through Ball, Successful Dribble but less Clearance, while differences in 

other actions and events were all trivial (Figure 4.1a). Comparisons of players from different 

positions showed different results. Full backs from strong teams made more Assist, Shot, Shot 

on Target, Ball Touch, Pass, Pass Accuracy, Through Ball, Key Pass, Successful Dribble, 

Foul Drawn, Dispossess, Turnover, Offside, but less Clearance and Yellow Card than their 

counterparts from weak teams (Figure 4.1b). Central defenders from strong teams made more 

Shot, Ball Touch, Pass, Pass Accuracy, Successful Dribble, Turnover, but less Interception 

and Clearance comparing to their peers from weak teams (Figure 4.1c). Wide midfielders 

from Top3 teams achieved more Assist, Shot, Shot on Target, Ball Touch, Pass, Through Ball, 

Aerial Duel Won and Yellow Card, but less Cross than their counterparts from Bottom3 

teams (Figure 4.1d). Top3 teams’ central midfielders made more Assist, Ball Touch, Pass, 

Pass Accuracy, Through Ball, Successful Dribble, but less Shot than Bottom3 teams’ 

counterparts (Figure 4.1e). Forwards from strong teams achieved more Assist, Shot on Target, 

Ball Touch, Pass, Pass Accuracy, Through Ball, Successful Dribble, but less Aerial Duel Won, 

Offside, Clearance and Foul Committed comparing to forwards from weak teams (Figure 

4.1f).
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Table 4.1. Descriptive statistics of players’ match performance profiles 

 

Variable 

All Players (n = 1583) Full Back (n = 382) Central Defender (n = 415) Wide Midfielder (n = 183) Central Midfielder (n = 402) Forward (n = 201) 

Top3 Bottom3 Es; ±99%CI Top3 Bottom3 Es; ±99%CI Top3 Bottom3 Es; ±99%CI Top3 Bottom3 Es; ±99%CI Top3 Bottom3 Es; ±99%CI Top3 Bottom3 Es; ±99%CI 

Assist 0.2 ± 0.4 0.1 ± 0.2 0.29; ±0.18 0.1 ± 0.3 0.0 ± 0.2 0.28; ±0.27 0.0 ± 0.2 0.0 ± 0.1 0.14; ±0.25 0.3 ± 0.5 0.1 ± 0.3 0.71; ±0.60 0.2 ± 0.4 0.1 ± 0.3 0.29; ±0.26 0.3 ± 0.6 0.1 ± 0.4 0.51; ±0.48 

Shot 1.4 ± 1.9 1.1 ± 1.4 0.15; ±0.18 0.6 ± 0.9 0.4 ± 0.7 0.26; ±0.36 0.6 ± 0.8 0.4 ± 0.7 0.21; ±0.34 4.0 ± 3.2 2.0 ± 1.4 0.79; ±0.57 0.9 ± 1.1 1.2 ± 1.3 0.23; ±0.35 3.3 ± 2.0 3.1 ± 2.0 0.07; ±0.52 

SoT 0.5 ± 1.0 0.4 ± 0.7 0.21; ±0.18 0.2 ± 0.4 0.1 ± 0.3 0.29; ±0.36 0.2 ± 0.4 0.2 ± 0.4 0.05; ±0.35 1.5 ± 1.6 0.7 ± 0.8 0.59; ±0.57 0.3 ± 0.6 0.3 ± 0.6 0.01; ±0.35 1.5 ± 1.3 1.1 ± 1.0 0.35; ±0.51 

BT 71 ± 27 53 ± 16 0.73; ±0.18 79 ± 24 59 ± 15 0.97; ±0.36 58 ± 21 48 ± 15 0.55; ±0.35 63 ± 18 53 ± 13 0.63; ±0.55 86 ± 30 59 ± 18 1.00; ±0.35 61 ± 24 41 ± 10 1.04; ±0.49 

Passes 52 ± 26 34 ± 15 0.83; ±0.18 50 ± 22 30 ± 12 1.10; ±0.36 44 ± 21 32 ± 14 0.63; ±0.34 41 ± 15 31 ± 10 0.83; ±0.55 70 ± 30 45 ± 18 1.01; ±0.35 44 ± 23 26 ± 8 1.10; ±0.48 

PA 82 ± 11 75 ± 12 0.57; ±0.18 83 ± 10 73 ± 12 0.81; ±0.36 81 ± 14 75 ± 13 0.36; ±0.35 78 ± 9 78 ± 10 0.02; ±0.54 85 ± 9 77 ± 11 0.60; ±0.35 82 ± 9 70 ± 11 1.13; ±0.55 

TB 0.5 ± 1.0 0.1 ± 0.4 0.51; ±0.18 0.2 ± 0.5 0.0 ± 0.1 0.42; ±0.36 0.1 ± 0.3 0.1 ± 0.3 0.06; ±0.34 0.9 ± 1.1 0.1 ± 0.4 0.95; ±0.59 0.8 ± 1.2 0.2 ± 0.5 0.58; ±0.35 0.9 ± 1.2 0.2 ± 0.5 0.86; ±0.48 

KP 1.0 ± 1.3 0.9 ± 1.2 0.12; ±0.18 0.9 ± 1.0 0.6 ± 0.8 0.27; ±0.36 0.2 ± 0.5 0.2 ± 0.4 0.15; ±0.34 2.1 ± 2.0 1.6 ± 1.4 0.27; ±0.55 1.3 ± 1.3 1.2 ± 1.4 0.08; ±0.35 1.4 ± 1.1 1.4 ± 1.6 0.05; ±0.53 

Crosses 1.8 ± 2.6 2.1 ± 3.2 0.09; ±0.18 2.9 ± 2.7 2.5 ± 2.3 0.15; ±0.36 0.1 ± 0.4 0.1 ± 0.3 0.14; ±0.34 4.5 ± 4.4 6.3 ± 4.4 0.48; ±0.55 1.8 ± 2.4 1.6 ± 2.9 0.14; ±0.35 1.3 ± 1.5 1.7 ± 2.5 0.10; ±0.54 

SD 0.9 ± 1.4 0.6 ± 0.9 0.33; ±0.18 0.8 ± 1.1 0.4 ± 0.8 0.45; ±0.36 0.3 ± 0.5 0.1 ± 0.4 0.32; ±0.34 1.5 ± 1.6 1.2 ± 1.2 0.16; ±0.56 0.9 ± 1.2 0.6 ± 0.9 0.29; ±0.35 2.0 ± 2.0 1.0 ± 1.2 0.60; ±0.50 

FD 1.2 ± 1.3 1.2 ± 1.3 0.03; ±0.18 1.2 ± 1.1 0.8 ± 1.0 0.33; ±0.36 0.6 ± 0.9 0.5 ± 0.8 0.09; ±0.35 1.9 ± 1.6 1.9 ± 1.5 0.05; ±0.55 1.3 ± 1.2 1.5 ± 1.3 0.16; ±0.35 1.9 ± 1.7 2.1 ± 1.4 0.17; ±0.50 

ADW 1.5 ± 1.7 1.7 ± 1.8 0.11; ±0.18 1.2 ± 1.4 1.3 ± 1.2 0.14; ±0.36 2.2 ± 1.9 2.0 ± 1.6 0.10; ±0.35 1.2 ± 1.7 0.7 ± 1.0 0.42; ±0.56 1.4 ± 1.6 1.5 ± 1.8 0.03; ±0.35 0.9 ± 1.3 3.5 ± 2.7 1.28; ±0.54 

Dispossess 1.1 ± 1.3 0.9 ± 1.2 0.15; ±0.18 1.0 ± 1.0 0.5 ± 0.7 0.54; ±0.36 0.2 ± 0.5 0.2 ± 0.4 0.16; ±0.34 1.6 ± 1.4 1.6 ± 1.3 0.00; ±0.54 1.0 ± 1.2 1.1 ± 1.1 0.02; ±0.35 2.3 ± 1.7 2.2 ± 1.4 0.04; ±0.50 

Turnover 0.9 ± 1.2 0.7 ± 1.0 0.17; ±0.18 0.8 ± 0.9 0.6 ± 0.7 0.21; ±0.36 0.3 ± 0.5 0.2 ± 0.5 0.21; ±0.34 1.8 ± 1.5 1.4 ± 1.2 0.27; ±0.55 0.9 ± 1.0 0.7 ± 0.8 0.18; ±0.35 1.9 ± 1.6 1.7 ± 1.5 0.10; ±0.51 

Offside 0.3 ± 0.7 0.2 ± 0.6 0.11; ±0.18 0.1 ± 0.4 0.1 ± 0.3 0.20; ±0.36 0.1 ± 0.3 0.0 ± 0.2 0.19; ±0.34 0.6 ± 1.0 0.4 ± 0.7 0.27; ±0.56 0.1 ± 0.4 0.1 ± 0.3 0.07; ±0.35 0.9 ± 1.1 1.2 ± 1.2 0.25; ±0.51 

Tackle 2.1 ± 1.8 2.1 ± 1.7 0.02; ±0.18 2.7 ± 2.0 2.8 ± 1.8 0.07; ±0.36 2.0 ± 1.5 2.0 ± 1.6 0.00; ±0.35 1.7 ± 1.7 1.3 ± 1.2 0.19; ±0.56 2.7 ± 2.1 2.5 ± 1.9 0.09; ±0.35 0.9 ± 1.0 0.6 ± 0.9 0.26; ±0.51 

Interception 1.7 ± 1.6 1.7 ± 1.7 0.02; ±0.18 2.2 ± 1.7 2.1 ± 1.7 0.09; ±0.36 2.1 ± 1.5 2.5 ± 1.9 0.21; ±0.35 0.6 ± 0.8 0.8 ± 1.0 0.08; ±0.53 1.9 ± 1.7 1.7 ± 1.5 0.12; ±0.35 0.5 ± 0.8 0.3 ± 0.6 0.26; ±0.50 

Clearance 2.7 ± 3.3 3.7 ± 3.9 0.26; ±0.18 2.5 ± 2.0 4.0 ± 2.6 0.67; ±0.36 6.3 ± 3.7 8.0 ± 4.2 0.45; ±0.35 0.6 ± 1.0 0.7 ± 0.9 0.11; ±0.55 1.5 ± 1.8 1.5 ± 1.7 0.05; ±0.35 0.3 ± 0.8 0.9 ± 1.5 0.52; ±0.55 

SB 0.3 ± 0.6 0.3 ± 0.6 0.10; ±0.18 0.3 ± 0.5 0.3 ± 0.5 0.07; ±0.36 0.5 ± 0.8 0.6 ± 0.9 0.18; ±0.35 0.1 ± 0.2 0.1 ± 0.3 0.06; ±0.53 0.3 ± 0.6 0.3 ± 0.6 0.08; ±0.35 0.1 ± 0.3 0.1 ± 0.3 0.06; ±0.52 

FC 1.3 ± 1.3 1.3 ± 1.3 0.05; ±0.18 1.3 ± 1.4 1.2 ± 1.1 0.04; ±0.36 1.0 ± 1.1 1.2 ± 1.1 0.13; ±0.35 1.1 ± 1.2 1.0 ± 1.0 0.14; ±0.55 1.6 ± 1.4 1.7 ± 1.6 0.03; ±0.35 1.2 ± 1.3 1.7 ± 1.5 0.40; ±0.52 

YC 0.2 ± 0.4 0.3 ± 0.4 0.09; ±0.18 0.1 ± 0.4 0.3 ± 0.5 0.37; ±0.36 0.2 ± 0.4 0.3 ± 0.4 0.11; ±0.35 0.2 ± 0.4 0.1 ± 0.3 0.39; ±0.57 0.3 ± 0.4 0.3 ± 0.5 0.08; ±0.35 0.2 ± 0.4 0.2 ± 0.4 0.02; ±0.51 

* Es = Effect size; CI = Confidence Interval; Sot = Shot on Target; BT = Ball Touch; PA = Pass Accuracy (%); TB = Through Balls; KP = Key Pass; SD = Successful Dribble; FD = Foul Drawn; ADW = Aerial Duel Won; SB = Shot Block; FC = Foul Committed; YC = Yellow Card 
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Figure 4.1. Comparison of the performance profiles of players from Top3 and Bottom3 teams. 

Letters in parentheses denote the magnitude: t = trivial; s = small; m = moderate; l = large. Asterisks 

indicate the likelihood for the magnitude of the true difference in means as follows: * possible; ** 

likely; *** very likely; **** most likely. Sot = Shot on Target; BT = Ball Touch; PA = Pass Accuracy 

(%); TB = Through Balls; KP = Key Pass; SD = Successful Dribble; FD = Foul Drawn; ADW = 

Aerial Duel Won; SB = Shot Block; FC = Foul Committed; YC = Yellow Card 
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The comparison on the difference of within-player match-to-match variability of technical 

performance under different match contexts is presented in Table 4.2 and Figure 4.2. As can 

be seen from Figure 4.2, Shot, Shot on Target and Assist were the three most unstable 

technical match actions that showed substantial differences in variation in all the four match 

contexts. Players from weak teams showed higher variability in most of the attacking-related 

match actions (Assist, Shot, Shot on Target, Ball Touch, Pass, Pass Accuracy, Through Ball, 

Key Pass, Successful Dribble, Dispossess, and Turnover) and lower variability in defending-

related match actions and events (Interception, Clearance and Yellow Card) than their 

counterparts from strong teams (Figure 4.2a). Meanwhile, the variability of most attacking-

related match actions (Assist, Shot, Shot on Target, Ball Touch, Through Ball, Key Pass, Foul 

Drawn, Aerial Duel Won, and Offside) was smaller when players played against weak 

oppositions than when playing against strong oppositions, while differences in the variability 

of most of the defending-related match actions were trivial (Figure 4.2b). Although most of 

the differences in the variability of match actions between players from winner and loser 

teams were trivial, there was a trend showing that the variability in technical performance of 

players from winner teams was smaller than players from loser teams (Figure 4.2c). Similarly, 

there was a tend showing that players’ variability of technical performance was smaller when 

playing at home than when playing away, even though many of the observed differences 

between the home and away variability were trivial (see Figure 4.2d). 
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Table 4.2. Descriptive statistics of players’ variability (CV) of match performance under different match contexts 

 Overall (n) Top3 (n) Bottom3 (n) Strong Opp. (n) Weak Opp. (n) Winner (n) Loser (n) Home (n) Away (n) 

Assist 2.9 ± 1.2 (184) 2.4 ± 1.1 (40) 2.9 ± 1.0 (14) 1.8 ± 0.5 (32) 1.6 ± 0.6 (52) 2.1 ± 0.9 (129) 2.5 ± 0.8 (61) 2.3 ± 0.9 (129) 2.6 ± 0.8 (114) 

Shot 1.2 ± 0.7 (352) 1.1 ± 0.8 (54) 1.4 ± 0.7 (33) 1.2 ± 0.6 (161) 1.1 ± 0.6 (172) 1.1 ± 0.7 (266) 1.2 ± 0.6 (271) 1.1 ± 0.6 (312) 1.3 ± 0.7 (295) 

SoT 2.0 ± 1.1 (297) 1.7 ± 1.1 (46) 2.3 ± 1.3 (23) 1.5 ± 0.6 (95) 1.3 ± 0.6 (111) 1.6 ± 0.9 (216) 1.8 ± 0.9 (189) 1.7 ± 0.9 (249) 1.9 ± 0.9 (216) 

BT 0.2 ± 0.1 (364) 0.2 ± 0.1 (56) 0.2 ± 0.1 (33) 0.2 ± 0.1 (207) 0.2 ± 0.1 (207) 0.2 ± 0.1 (299) 0.2 ± 0.1 (296) 0.2 ± 0.1 (325) 0.2 ± 0.1 (325) 

Passes 0.3 ± 0.1 (364) 0.3 ± 0.1 (56) 0.3 ± 0.1 (33) 0.3 ± 0.2 (207) 0.3 ± 0.2 (207) 0.3 ± 0.1 (299) 0.3 ± 0.1 (296) 0.3 ± 0.1 (325) 0.3 ± 0.1 (325) 

PA 0.1 ± 0.1 (364) 0.1 ± 0.1 (56) 0.1 ± 0.0 (33) 0.1 ± 0.1 (207) 0.1 ± 0.1 (207) 0.1 ± 0.1 (299) 0.1 ± 0.1 (296) 0.1 ± 0.1 (325) 0.1 ± 0.1 (325) 

TB 2.4 ± 1.2 (232) 2.1 ± 1.3 (46) 2.5 ± 0.8 (15) 1.6 ± 0.6 (67) 1.4 ± 0.5 (77) 1.8 ± 0.8 (153) 2.0 ± 0.8 (136) 1.9 ± 0.9 (170) 2.1 ± 0.9 (171) 

KP 1.5 ± 0.9 (352) 1.3 ± 0.8 (56) 1.5 ± 0.8 (31) 1.3 ± 0.6 (137) 1.1 ± 0.6 (155) 1.3 ± 0.7 (254) 1.3 ± 0.8 (251) 1.3 ± 0.7 (299) 1.5 ± 0.8 (283) 

Crosses 1.4 ± 1.1 (323) 1.4 ± 1.2 (52) 1.5 ± 1.2 (29) 0.9 ± 0.6 (137) 0.9 ± 0.6 (151) 1.1 ± 0.8 (232) 1.1 ± 0.8 (244) 1.2 ± 0.9 (279) 1.2 ± 0.8 (261) 

SD 1.7 ± 0.9 (327) 1.4 ± 0.7 (54) 1.7 ± 0.9 (28) 1.3 ± 0.6 (129) 1.3 ± 0.6 (138) 1.4 ± 0.7 (237) 1.5 ± 0.7 (231) 1.5 ± 0.7 (267) 1.5 ± 0.8 (265) 

FD 1.0 ± 0.5 (357) 1.1 ± 0.5 (55) 1.1 ± 0.6 (31) 1.1 ± 0.6 (174) 0.9 ± 0.6 (189) 1.0 ± 0.6 (285) 1.0 ± 0.6 (283) 1.1 ± 0.5 (309) 1.0 ± 0.6 (315) 

ADW 1.0 ± 0.6 (355) 1.1 ± 0.7 (53) 1.0 ± 0.4 (32) 1.0 ± 0.6 (181) 0.8 ± 0.5 (191) 1.0 ± 0.5 (285) 1.0 ± 0.5 (277) 0.9 ± 0.5 (311) 1.0 ± 0.5 (310) 

Dispossess 1.3 ± 0.9 (340) 1.2 ± 0.8 (53) 1.6 ± 1.1 (32) 1.1 ± 0.6 (155) 1.1 ± 0.6 (155) 1.2 ± 0.7 (247) 1.2 ± 0.7 (259) 1.3 ± 0.8 (290) 1.3 ± 0.8 (285) 

Turnover 1.3 ± 0.7 (356) 1.2 ± 0.5 (55) 1.5 ± 0.8 (33) 1.1 ± 0.6 (161) 1.1 ± 0.6 (163) 1.2 ± 0.7 (269) 1.3 ± 0.7 (273) 1.3 ± 0.7 (305) 1.3 ± 0.7 (304) 

Offside 2.6 ± 1.4 (223) 2.5 ± 1.3 (41) 3.2 ± 1.7 (17) 1.6 ± 0.5 (58) 1.3 ± 0.7 (68) 1.9 ± 1.0 (131) 1.9 ± 0.9 (129) 2.1 ± 1.0 (169) 2.0 ± 0.9 (152) 

Tackle 0.8 ± 0.3 (362) 0.8 ± 0.3 (55) 0.8 ± 0.3 (33) 0.8 ± 0.4 (202) 0.7 ± 0.4 (205) 0.7 ± 0.4 (297) 0.8 ± 0.4 (290) 0.8 ± 0.3 (323) 0.8 ± 0.4 (323) 

Interception 0.9 ± 0.5 (352) 1.0 ± 0.5 (56) 0.9 ± 0.4 (32) 0.8 ± 0.5 (197) 0.8 ± 0.5 (189) 0.9 ± 0.5 (289) 0.8 ± 0.5 (277) 0.9 ± 0.5 (314) 0.9 ± 0.5 (311) 

Clearance 1.0 ± 0.7 (344) 1.2 ± 0.8 (53) 0.8 ± 0.4 (32) 0.8 ± 0.5 (189) 0.7 ± 0.5 (187) 0.8 ± 0.6 (277) 0.9 ± 0.6 (273) 0.9 ± 0.6 (300) 0.9 ± 0.6 (303) 

SB 2.0 ± 1.0 (270) 2.2 ± 1.0 (40) 2.1 ± 1.0 (28) 1.4 ± 0.5 (125) 1.4 ± 0.6 (114) 1.8 ± 0.8 (200) 1.8 ± 0.8 (193) 1.9 ± 0.8 (222) 1.8 ± 0.8 (226) 

FC 0.9 ± 0.4 (362) 1.0 ± 0.6 (55) 1.1 ± 0.4 (32) 0.9 ± 0.5 (202) 0.9 ± 0.5 (202) 0.9 ± 0.4 (293) 0.9 ± 0.4 (290) 0.9 ± 0.4 (323) 0.9 ± 0.5 (319) 

YC 1.9 ± 0.8 (314) 2.0 ± 0.9 (44) 1.8 ± 0.9 (27) 1.4 ± 0.5 (118) 1.4 ± 0.6 (109) 1.8 ± 0.8 (220) 1.7 ± 0.7 (222) 1.8 ± 0.7 (241) 1.8 ± 0.7 (257) 

* Sot = Shot on Target; BT = Ball Touch; PA = Pass Accuracy (%); TB = Through Balls; KP = Key Pass; SD = Successful Dribble; FD = Foul Drawn; ADW = Aerial Duel Won; SB = Shot Block; 

FC = Foul Committed; YC = Yellow Card  
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Figure 4.2. Effect sizes of differences in mean of CV of each match action of (a) players from 

Bottom3 and Top3 teams; (b) players playing against Bottom3 and Top3 teams; (c) players from 

loser teams and winner teams; (d) players playing away and playing at home. Asterisks indicate 

the likelihood for the magnitude of the true differences in mean as follows: * possible; ** likely; *** 

very likely; **** most likely. Asterisks located in the trivial area denote for trivial differences. 
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4.4 Discussion 

Technical match performance profiles of outfield players from Spanish First Division 

Professional Football League have been set up by using the profiling technique suggested by 

O’Donoghue (2005; 2013), and the within-player match-to-match variability of technical 

performance was explored by considering effects of team and opposition strength, match 

outcome and match location. 

 

After comparing the profiling techniques of using median and 95% confidence intervals 

(James et al., 2005) and of using median and quantiles (O'Donoghue, 2005), O’Donoghue 

(2013) believed that the former to be better in comparing differences between performers and 

the latter to be better in representing typical performance and its spread of a single performer. 

Based on a large sample size, the profiles established in the current study allow us to combine 

the advantages of the two techniques (Liu et al., 2015b). From the radar charts plotted by 

unified standardised score, the typical performance (could be mean or median) in each match 

action or event of any single player and its spread (lower and upper quantiles) can be 

expressed as how many standard deviations it is away from the mean (50 in the chart) of all 

the players. Meanwhile comparisons can be achieved and displayed in a more straightforward 

and illustrative way. In the results, we presented the comparison on the technical match 

performance of players from strong and from weak teams. Our results showed that players 

from top3 teams made more Assist, Shot on Target, Ball Touch, Pass, Pass Accuracy, 

Through Ball, Successful Dribble but less Clearance than those from bottom3 teams, which 

were similar to previous results of a study on Italian Serie A league (Rampinini et al., 2009) 

that showed “involvement with the ball, short pass, successful short pass, tackle, dribbling, 

shot and shot on target” (p. 232) were the technical parameters that differentiated top and 

bottom teams.  

 

Furthermore, our profiles identified differences in the technical demands of players from 

different positions. Defenders (full backs and central defenders) from strong teams made 

more attacking and passing related actions but less defending related actions and events than 

their counterparts from weak teams. A prior study on English Premier League showed that, in 

recent years, central defender’s offensive contribution had evolved by providing additional 

pass options when the team was in possession of ball (Bush et al., 2015). While our results 

fatherly indicate that defenders, both central defenders and full backs, from strong teams 

involve more in the organisation of attacking, not only by providing extra passing lines, but 



Chapter Four - Match Performance and Variability Analysis of Outfield Players 

52 

also by invading the attacking third, contributing key passes, assists, even attempting directly 

to goal. Wide midfielders from top3 teams were observed higher frequency in most of the 

attacking and passing related actions except Cross, and they also received more yellow cards 

than the players from bottom3 teams. This finding demonstrates that although wide 

midfielders from weak teams had fewer opportunities in participating offensive phase, they 

employed more strategies of sending the ball from wide position into the opponent’s area 

(cross). This is probably because weak teams are usually less developed and worse prepared 

in the offensive organisation (Bourbousson, Seve, & McGarry, 2010). Top teams’ central 

midfielders made more passing and organising related actions (Assist, Ball Touch, Pass, Pass 

Accuracy, Through Ball, Successful Dribble), but less Shot than bottom teams’ counterparts. 

This result may indicate that good central midfielders focused more on their “primary 

responsibility”: to organise the offensive process by proper ball controls and passes, rather 

than to invade too much into the opponent’s area (Goncalves, Figueira, Macas, & Sampaio, 

2014). Forwards from strong teams were superior in most of the attacking-related match 

actions (more Assist, Shot on Target, Ball Touch, Pass, Pass Accuracy, Through Ball, 

Successful Dribble, and less Offside), which can be easily explained by that they could have 

more attacking opportunities within better squads. Attention should be paid that there was a 

possibly trivial (at 90%CI, unclear at 99%) difference in the variable of Shot between 

forwards from top teams and from bottom teams, but a likely substantial difference (at 99%CI) 

in Shot on Target, which probably indicates that the ability of seizing the opportunities and 

driving the ball on goal is the determinant of being a good forward. This can be supported by 

previous studies on the success of football teams that showed the effectiveness and quality of 

the shots rather the number and quantity determine the result of football matches (Lago-Peñas 

et al., 2010; Yue, Broich, & Mester, 2014). Another concern is that the forwards from low-

level teams achieved more Aerial Duel Won, Clearance and Foul Committed than those from 

high-level teams, indicating that they had higher heading ability and participated more in the 

defensive phases. 

 

Analyses on the match-to-match variability of individual football players’ technical match 

actions bring us novel and further understanding of the match performance when controlling 

for the effects of contextual variables (i.e. team and opposition strength, match outcome and 

match location). The present study showed that Shot, Shot on Target and Assist were three 

technical match actions that displayed high match-to-match variation in all the four match 

contexts, which indicates that these variables are sensitive measures, thus, caution should be 
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paid when using them to assess and interpret players’ match performance (Kempton et al., 

2015). What is more, we found that the effects of the team and opposition strength on the 

performance of individual players were similar to the effects on the team performance 

(Shafizadeh et al., 2013). Our results showed that players from weak teams were more 

variable in attacking-related match actions but more consistent in defending-related match 

actions comparing to the players from strong teams, which may reveal that weak teams are 

less developed in attacking and organising and focus more on defending. Previous studies 

showed the better teams were always linked to higher ratio of ball possession in matches 

(Bradley et al., 2014; Jones, James, & Mellalieu, 2004), which explained why weak teams 

were inconsistent in attacking but predictable in defense. In addition, when we take the effect 

of opposition strength into account, we find that players were more consistent in attacking-

related match actions when playing against weak oppositions than when playing against 

strong oppositions. This factor reinforces the idea that low-level teams are normally less 

tactically developed and put more efforts in defending but with limited defensive intensities 

(Bourbousson et al., 2010), which lead to their opponents’ attacking more predictable. 

 

Moreover, when accounting for the effect of match outcome, our results showed that Assist, 

Shot on Target, Tackle and Clearance of players from winner teams were more stable than 

players from loser teams. These results are related to available research from the perspective 

of team performance because the first three variables were found to be determinants of game 

results in football (Castellano et al., 2012; Lago-Peñas et al., 2010; Lago-Peñas et al., 2011; 

Liu & Gómez, 2014; Liu et al., 2015a). Similarly, Shafizadeh and colleagues (Shafizadeh et 

al., 2013) reported that the best teams of a championship achieved most persistent and 

consistent performance through the competition, and teams decreased their technical 

consistency when the match outcome varied in consecutive games (e.g. win-loss-draw, loss-

win-draw, draw-win-loss, etc.). Hence, it might reflect that winning consecutively in games of 

one competition calls for technical and tactical stability and consistency both in the level of 

team and individual players (Shafizadeh et al., 2013). 

 

Fatherly, match location was considered an important factor influencing both offensive and 

defensive performances of football (Almeida et al., 2014; Lago-Peñas & Lago-Ballesteros, 

2011; Mackenzie & Cushion, 2013; Sarmento et al., 2014), however, the knowledge on the 

variability of players’ technical performance concerning this factor was limited. A prior study 

on the home advantage of UEFA Champions League showed that goals, shots, shots on target, 
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assists, and yellow cards differentiate the performances of home and away players, whilst no 

home advantage effect was found for shots off target, fouls committed, fouls suffered, and 

offsides (Poulter, 2009). Accordingly, the present research identified that Assist, Shot and 

Shot on Target were three match actions that showed greater variability when playing away 

than when playing at home. These three variables are all goal-scoring related. Given the fact 

that players are more likely to score at home than away (Poulter, 2009), this result is 

reasonably self-explanatory. In addition, in line with our hypothesis, we observed that there 

was a trend showing that players’ technical performance was more stable when playing at 

home than when playing away. As referred in the introduction, this is probably the result of 

positive psycho-physiological states and familiarity of the match facility and environment 

when playing at home pitch (Pollard, 2008). 

 

Generally, we found that the effects of team and opposition strength are greater than the 

effects of match location and match outcome on the variability of players’ technical match 

performance, which implies that team and opposition strength should be attributed to higher 

level of environmental constrains than match location and match outcome when analysing 

football players’ match behavious and actions (Eccles et al., 2009). 

 

4.5 Practical applications and limitations 

Established performance profiles can be used as baseline references for training and pre-

match preparations and post-match evaluations. For example, performance data of one player 

in any single match can be integrated into the database and be compared to the previous 

performance of his own or of others, thus, his competition status, strengths and weaknesses 

can be identified and ultimately, training sessions and match preparations can be specifically 

modified according to the identified information. The profiles can also be used for talent 

identification, development and player selection in the transfer market. For instance, as 

referred in the discussion, good central midfielders should focus more on organising the 

offensive process by proper ball controls and passes, rather than invading too much into the 

opponent’s area. Top teams should choose defenders who should not only have the ability to 

accomplish properly their defending work but also the ability to get involved in the organising 

and attacking. Furthermore, coaches and analysts should be cautious when using some 

performance-related variables such as shot, shot on target and assist to assess and interpret 

players’ match performance, because they are sensitive measures with high match-to-match 

variations. Lastly, among the four contextual variables analysed, the effects from strengths of 
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team and opposition should be paid more attention than the effects from match location and 

match outcome when analysing player’s match performance. 

 

There are several limitations in the current research that should be considered in further 

studies concerning player’s technical performance. Firstly, except for the team and opposition 

strengths, match location and match outcome, the competition period (e.g. beginning, middle 

and end of season) is also an important contextual factor that has not been explored by the 

present study. Secondly, the current research employed the performance data of entire 

matches which cannot show the dynamics within matches, future studies can split the data 

into per half or per 15 minutes, and consider the score-line influences, in order to dig deeper 

the within-match variability of performance. 
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Chapter Five - Match Performance Profiles of Teams 

 

5.1 Introduction 

Profiles in sports performance analysis can be defined as collections and combinations of 

valid and reliable typical performance indicators within analysed sports brought together to 

represent the performance of an athlete or/and a team (O’Donoghue, 2013). Performance 

profiles can represent players’ or/and teams’ typical performance and its spread by using 

performance-related variables based on data from multiple matches (Hughes et al., 2001; 

O'Donoghue, 2005; 2013). 

 

In recent years, researchers made great efforts to develop meaningful and useful performance 

profiles in sport (Butterworth et al., 2013; Eugster, 2012; Hughes et al., 2001; James et al., 

2005; O'Donoghue, 2005; 2013). The main profiling techniques were discussed and compared 

by O’Donoghue (2013). Specifically, the profiling technique of using median and 95% 

confidence intervals (James et al., 2005) was believed to be better in comparing differences 

between performers and the technique of using median and quantiles (O'Donoghue, 2005) 

was believed to be better in representing typical performance and its spread of single 

performer. However, based on a sample of large size, a combination of these two profiling 

techniques can be extended to present and compare the performance of various performers by 

taking the mean of the counts of each performance-related variable of the performers. 

 

The highly complex and dynamic nature of football makes the performance profiling within 

this sport difficult (Vilar et al., 2012). However, based on sufficient match observations, the 

typical performances of football teams and their spreads and variations can be represented by 

profiles taking the mean, upper and lower quantiles and standard deviations of the counts of 

different validated performance-related match events (Hughes et al., 2001; O'Donoghue, 2005; 

2013).  

 

In addition, although the profiles can interpret variations in teams’ performances by 

representing the random variability in event count values, the variation associated to effects of 

situational variables (e.g. level of team/opposition, match outcome, match location) cannot be 

incorporated (Taylor et al., 2010). Nevertheless, it has been found that both physical and 
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technical-tactical performances of football are influenced by situational conditions at a 

behavioural level (Gómez et al., 2013; Lago-Peñas, 2012; Taylor et al., 2010). These 

situational conditions mainly include match location (i.e. play at home/away), match 

status/outcome (i.e. winning/win, losing/loss or drawing/draw), strength of team and opponent, 

type of match (e.g. league/cup, pre-season/final of competition), match period (e.g. first 

half/second half), and so on (Gómez et al., 2013; Lago-Peñas, 2012; Mackenzie & Cushion, 

2013; Sarmento et al., 2014; Taylor et al., 2010; Taylor, Mellalieu, James, & Shearer, 2008b). 

 

Influences of aforementioned situational variables on technical and tactical performance of 

football teams were evaluated previously by the variation of counts of technical match actions 

which include variables related to scoring, such as shots; variables related to attacking and 

passing, such as passes; and variables related to defending, such as tackles (Castellano et al., 

2012; Lago-Peñas & Lago-Ballesteros, 2011; Lago-Peñas et al., 2010; Lago-Peñas et al., 

2011). Prior studies compared performances of different levels of team from Spanish First 

Division (Lago-Peñas et al., 2010), English Premier League (Oberstone, 2009) and Greek 

Football First League (Armatas, Yiannakos, Zaggelidis, Skoufas, Papadopoulou, & Fragkos, 

2009) and found that variables related to goal scoring, passing and attacking differentiate due 

to the strength of team. While the variation of possession strategies (Lago, 2009), aerial 

challenges, dribbles, and passes (Taylor et al., 2008b) was found to be associated with the 

strength of the opponent. Studies in Spanish First Division (Lago-Peñas et al., 2010), World 

Cup (Castellano et al., 2012) and Group Stage of UEFA Champions League (Lago-Peñas et 

al., 2011) showed that various performance-related match variables were found different 

across won, drawn and lost matches. Meanwhile, studies of Spanish First Division (Gómez et 

al., 2012; Lago-Peñas & Lago-Ballesteros, 2011; Lago, 2009) and England Premier League 

(Taylor et al., 2010; Taylor et al., 2008b) showed that almost all match variables 

differentiated when teams played at home from when playing away. Therefore, it could be 

argued that situational variables of strength of team and opponent, match outcome and match 

location should be incorporated into performance profiles of football teams. 

 

Based on the framework discussed above, the current study intends to establish technical and 

tactical performance profiles of football teams in the UEFA Champions League incorporating 

three situational variables: strength of team and opponent, match outcome and match location. 
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5.2 Method 

5.2.1 Sample 

The UEFA Champions League is an annual transnational club competition that is only 

disputed by the best ranked clubs in the previous season of domestic football leagues from the 

Union of European Football Associations (UEFA). It consists by three qualifying rounds, a 

group stage and a knockout stage. After qualifying rounds, 32 clubs enter the group stage 

where clubs are divided into 8 groups of four clubs, and every club plays at home and away 

against each of its group opponents. Winners and runners-up of each group qualify to the 

knockout stage in which a winner from one group plays against a runner-up from another 

group and teams from the same national association will not be drawn against each other. 

While from quarter-finals onwards, the draw will be totally random. Knock-out ties are 

played in a two-legged format: two teams play against each at home and away, and aggregate 

score of the two matches decides who reaches the next round. However, the final is always a 

single match held in a neutral field. All together, in each season, the UEFA Champions 

League consists of 125 matches: 96 at the group stage (12 matches in every group) and 29 

matches (16 + 8 + 4 + 1) at the knock-out stage. More detailed description about the 

introduction and competing procedure of this tournament can be found in Lago-Peñas et al. 

(2011, pp. 139-140). 

 

All the 500 matches of group stage and knockout stage of UEFA Champions League in the 

seasons of 2009-10, 2010-11, 2011-12 and 2012-13 were chosen as the sample of the current 

study. However, the 4 matches in which extra time was played were excluded, which made 

the final sample to 496 matches (n = 992 observations). 

 

5.2.2 Reliability of Data  

The data employed in the current study were collected from the public accessed website 

“whoscored.com” whose data recourse is OPTA Sportsdata Company. The reliability of the 

tracking system (OPTA Client System) which is used by the company to collect football match 

statistics has been verified by Liu and colleagues (Liu et al., 2013) which showed that team 

match events coded by independent operators using this system reached a very good 

agreement (weighted kappa values were 0.92 and 0.94). Ethics committee approval of the 

study was obtained from the local university. 
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5.2.3 Variables  

As discussed in the introduction, based on the review of available literature (Castellano et al., 

2012; Lago-Peñas & Lago-Ballesteros, 2011; Lago-Peñas et al., 2010; Lago-Peñas et al., 2011; 

Liu et al., 2013), three groups of performance-related match events were chosen: (1) variables 

related to scoring: shots, shots on target, shots from open play, shots from set piece and shots 

from counter attack; (2) variables related to attacking and passing: passes, pass accuracy (%), 

crosses, through balls, corners, dribbles, possession, aerial success (%); and (3) variables 

related to defending: fouls, tackles, yellow cards. Operational definitions of the variables can 

be found elsewhere (Liu et al., 2013).  

 

Three situational variables were also included: (1) strength of team and opponent; (2) match 

outcome (win, draw and loss); and (3) match location (home and away). 

 

5.2.4 Identification of Close Game 

As being stated by research in basketball (Sampaio et al., 2010b) and water polo (Gómez, 

DelaSerna, Lupo, & Sampaio, 2014; Lupo et al., 2014), specific winning and losing margin 

should be employed to identify the closeness of a game, and only close games can represent 

the best performance between the confronting two teams (Gómez et al., 2014). Therefore, a k-

means cluster analysis were undertook to identify the cut-off value in goal differences in order 

to classify close games and unbalanced games (Gómez et al., 2014; Lupo et al., 2014; 

Sampaio et al., 2010b). Results identified one cluster of 96 games (unbalanced games) with a 

goal difference of more than and equal to 3 goals (3.63 ± 0.97, ranged from 3 to 7, n = 192 

observations), and another cluster of 400 games (close games) with a difference of less than 3 

goals (1 ± 0.75, ranged from 0 to 2, n = 800 observations). Only close games were included in 

the statistical analysis. 

 

5.2.5 Classification of Team Strength 

UEFA season club coefficients were used to classify the strength of team. The season club 

coefficient is a point system based on results of clubs competing in the current season of 

UEFA Champions League and UEFA Europa League. Detailed information about the point 

system can be found at the official website of UEFA (UEFA, 2013). 

 

The strength of team was classified into three groups using the method of k-means cluster 

analysis: (1) high-level teams (UEFA season club coefficients: 31.77 ± 3.19, rang: 26.67 to 
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36.67, 12 teams, n = 180 observations); (2) intermediate-level teams (UEFA season club 

coefficients: 21.21 ± 2.59, rang: 16.05 to 26.02, 39 teams, n = 388 observations); and (3) low-

level teams (UEFA season club coefficients: 9.38 ± 2.69, rang: 4.55 to 15.23, 39 teams, n = 

232 observations) (Gómez et al., 2013; Marcelino et al., 2011). 

 

5.2.6 Development of Performance Profiles 

As discussed by O'Donoghue (2005), the mean, standard deviation (SD), median, lower and 

upper quartiles of the count values of performance-related variables can be used to represent 

players’/teams’ typical performances, variations and spreads, because the spread of 50% of 

values can be represented by the mean and 0.674SD of the normally distributed data and by 

the median, lower and upper quartiles of the non-normally distributed data. Therefore, 

profiles of overall performances and profiles incorporating three situational variables 

(strength of opponent, match outcome and match location) for teams of all three levels of 

strength were set up by presenting the means ± SDs, medians, lower and upper quartiles of the 

counts of each performance-related variable to represent their typical performances, variations 

and spreads. Meanwhile, their means were compared by using one-way ANOVA and 

independent sample t test (for match location, home and away differences). 

 

Furthermore, the counts of all the performance-related match variables of all teams were 

transferred into standardised score (Z-Score, Z), and were unified into the same scale using 

the formulation “T=20Z+50” (Barriopedro & Muniesa, 2012). Therefore, means, medians, 

lower and upper quartiles of all variables of all three levels of team can be plotted into the 

same radar chart to be compared. The current study plotted only the transferred scores of 

means of teams of different levels of strength, and means of teams of different levels of 

strength playing in different situational conditions. 

 

The k-means cluster analysis, one-way ANOVA and independent sample t test were all 

performed in the data package of IBM SPSS Statistics for Windows, Version 20.0 (Armonk, 

NY: IBM Corp.). Significant levels of the later two tests were both set to p<0.05. Effect size 

of one-way ANOVA was estimated by the partial eta-squared (ηp
2
), and the scale was: 0.01 

small, 0.06 medium, 0.14 large (Cohen, 1988). Effect size of comparing home and away 

differences was estimated by the spreadsheet of Hopkins (2007). Magnitudes were assessed as: 

0-0.2 trivial, 0.2-0.6 small, 0.6-1.2 moderate, 1.2-2.0 large, and >2.0 very large (Hopkins et 

al., 2009). 
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5.3 Result and Discussion 

5.3.1 Overall Performance of Different Levels of Team 

The typical performances and their statistical significances and spreads of teams of different 

levels of strength were presented in Table 5.1. Transferred scores of means were plotted in 

Figure 5.1. 

 

Figure 5.1. Comparison on overall performance of different levels of teams 

 

As shown in profiles of overall performance of high, intermediate and low level teams, there 

were performance-related variables from all the three groups that significantly distinguished 

from different levels of teams in the UEFA Champions League. This finding is different from 

prior research on the comparison of performance of different levels of teams from Spanish 

First Division (Lago-Peñas et al., 2010), English Premier League (Oberstone, 2009) and 

Greek Football First League (Armatas et al., 2009) which found that differences between 

high-level teams and low-level teams mainly existed in the variables related to goal scoring, 

passing and attacking. Differences in the result may be explained by the fact that the UEFA 

Champions League is more competitive than national leagues on which other studies were 

conducted. 
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Table 5.1. Profiles of overall performance of different levels of teams 

Variables 
High-level teams Intermediate-level teams Low-level teams ANOVA 

Mean ± SD Median Lower 

Quartile 

Upper 

Quartile 

Mean ± SD Median Lower 

Quartile 

Upper 

Quartile 

Mean ± SD Median Lower 

Quartile 

Upper 

Quartile 

df F Sig. ηp
2 

Shots 15.4±6.1 15 11 19 13.8±5.9 13 9 17 11.9±5.8 11 8 15 2, 789 17.720 *** 0.043 

SoT 5.8±2.8 6 4 7 4.7±2.5 4 3 6 3.9±2.4 3 2 5 2, 789 28.729 *** 0.068 

SfOP 9.7±5.0 9 6 12 8.6±4.4 8 5 11 7.6±4.5 7 4 10 2, 789 11.150 *** 0.027 

SfSP 3.4±2.2 3 2 5 3.0±2.1 3 2 4 2.7±2.0 2 1 4 2, 789 7.383 *** 0.018 

SfCA 0.5±0.8 0 0 1 0.5±0.8 0 0 1 0.4±0.7 0 0 1 2, 789 2.836  0.007 

Passes 539.0±169.5 527 404 650 479.6±110.6 473 404 557 437.9±100.9 431 368 498 2, 789 31.360 *** 0.074 

PA 81.4±7.5 82 77 88 79.1±6.4 80 75 84 76.9±7.2 77 73 82 2, 789 20.098 *** 0.048 

Crosses 20.3±9.1 20 14 25 21.3±8.9 20 15 27 19.6±9.4 19 13 26 2, 789 2.368  0.006 

TB 5.0±4.3 4 2 7 3.2±2.8 3 1 5 2.4±2.4 2 1 3 2, 789 37.735 *** 0.087 

Corners 5.5±3.0 5 4 7 5.2±3.0 5 3 7 4.7±2.8 4 3 6 2, 789 4.115 * 0.010 

Dribbles 9.1±4.2 9 6 11 8.1±4.0 8 5 10 6.7±3.6 6 4 9 2, 789 17.420 *** 0.042 

Possession 54.4±14.5 55 45 65 50.4±10.6 51 43 58 45.8±10.9 46 38 53 2, 789 26.293 *** 0.062 

AS 52.2±14.6 51 44 63 50.7±14.0 50 41 60 47.2±15.5 46 36 57 2, 789 6.941 ** 0.017 

Fouls 13.7±4.6 13 10 17 14.5±4.2 14 12 17 15.2±4.5 15 12 18 2, 789 5.708 ** 0.014 

Tackles 20.9±6.1 21 17 25 21.3±6.0 21 17 25 21.1±5.9 21 17 25 2, 789 0.260  0.001 

YC 1.9±1.3 2 1 3 1.9±1.2 2 1 3 2.1±1.2 2 1 3 2, 789 2.517  0.006 

Note 1. SoT =Shots on Target; SfOP =Shots from Open Play; SfSP =Shots from Set Piece; SfCA =Shots from Counter Attack; PA =Pass Accuracy (%); TB =Through Balls; AS =Aerial 

Success (%); YC =Yellow Cards 

Note 2. *p<0.05, **p<0.01, ***p<0.001 

Note 3. Abbreviations are applicable to the whole chapter 
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5.3.2 Performance Profiles when Facing Different Levels of Opposition 

Performance profiles of high, intermediate and low level teams when facing different levels of 

opposition were displayed in Table 5.2. Statistical significances were also shown in the table. 

Comparison on the mean differences can be seen from Figure 5.2 as well. 

 

Performance profiles of teams when facing different levels of opposition identified that in the 

UEFA Champions League, variables of shots, shots on target, shots from open play, passes, 

ball possession, aerial success and fouls varied for all three levels of team when facing 

different levels of opposition. Whilst previous studies in a professional Spanish football team 

(Lago, 2009) and a single professional British football team (Taylor et al., 2008b) found that 

possession strategies, aerial challenges, dribbles, and passes were influenced by level of 

opposition. Results also showed that playing against opposition with higher strength demands 

higher level of technical and tactical performance. 
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Table 5.2. Profiles of performance of high, intermediate and low-level teams when facing different levels of opposition 

 

Variables 

High-level teams Intermediate-level teams Low-level teams 

vs. High vs. Interm. vs. Low ANOVA vs. High vs. Interm. vs. Low ANOVA vs. High vs. Interm. vs. Low ANOVA 

Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp
2
 Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp

2
 Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp

2
 

Shots 12.9±5.7 15.5±5.8 18.7±5.9 2, 176 11.155 *** 0.113 11.8 ±5.1 13.9±5.6 15.1±6.5 2, 382 8.633 *** 0.043 8.8±3.9 12.1±5.7 13.5±6.5 2, 225 7.420 *** 0.062 

SoT 4.7±2.7 6.1±2.7 6.4±2.8 2, 176 5.736 ** 0.061 3.9±2.3 4.6±2.5 5.2±2.4 2, 382 6.880 ** 0.035 2.8±1.9 4.1±2.4 4.1±2.4 2, 225 4.583 * 0.039 

SfOP 8.3±4.7 9.7±4.8 11.7±5.6 2, 176 5.579 ** 0.060 7.1±3.9 8.7±4.3 9.6±4.6 2, 382 8.690 *** 0.044 5.3±3.0 7.8±4.3 8.7±5.2 2, 225 7.383 *** 0.062 

SfSP 2.9±2.1 3.6±2.3 3.8±1.7 2, 176 2.596  0.029 3.0±1.9 3.0±2.2 3.1±2.2 2, 382 0.414  0.002 2.2±1.7 2.6±2.0 3.1±2.2 2, 225 2.616  0.023 

SfCA 0.5±0.7 0.5±0.8 0.7±1.0 2, 176 0.692  0.008 0.3±0.6 0.6±0.9 0.6±0.9 2, 382 3.910 * 0.020 0.4±0.7 0.4±0.7 0.5±0.7 2, 225 0.447  0.004 

Passes 491.8±197.1 535.4±142.6 612.7±163.7 2, 176 5.280 ** 0.057 437.9±100.8 473.2±101.2 516.5±117.4 2, 382 14.101 *** 0.069 405.4±109.7 432.5±91.2 470.7±107.6 2, 225 5.134 ** 0.044 

PA 78.8±9.4 81.7±6.3 84.3±5.8 2, 176 6.114 ** 0.065 77.4±7.0 78.9±5.9 80.4±6.3 2, 382 5.785 ** 0.029 76.4±6.7 76.7±7.3 77.8±7.2 2, 225 0.576  0.005 

Crosses 17.6±8.8 20.2±8.7 24.2±8.9 2, 176 7.112 *** 0.075 20.1±8.3 21.5±8.7 21.9±9.5 2, 382 1.125  0.006 14.9±7.5 19.9±9.4 22.0±9.4 2, 225 6.620 ** 0.056 

TB 4.9±3.8 4.8±4.7 5.7±3.9 2, 176 0.339  0.004 3.1±2.5 3.1±2.9 3.5±2.9 2, 382 1.075  0.006 2.3±1.8 2.4±2.5 2.4±2.5 2, 225 0.009  0.000 

Corners 4.8±2.8 5.6±3.2 6.5±2.9 2, 176 3.804 * 0.041 4.7±2.8 5.1±2.7 5.5±3.3 2, 382 2.123  0.011 3.5±2.6 4.8±2.9 5.1±2.7 2, 225 3.626 * 0.031 

Dribbles 8.9±4.5 8.5±3.0 10.5±5.6 2, 176 2.743  0.030 7.2±3.8 8.2±3.6 8.5±4.5 2, 382 3.080 * 0.016 6.1±3.4 6.4±3.4 7.9±3.9 2, 225 4.252 * 0.036 

Possession 50.0±19.2 54.6±10.8 60.1±12.1 2, 176 5.272 ** 0.057 45.4±10.8 50.0±9.8 54.3±9.9 2, 382 20.576 *** 0.097 39.9±12.1 45.7±9.9 50.0±10.6 2, 225 9.981 *** 0.081 

AS 50.0±13.5 50.6±14.7 58.7±14.1 2, 176 5.582 ** 0.060 49.4±14.7 50.0±12.7 52.5±14.9 2, 382 1.653  0.009 41.3±14.1 47.6±14.9 50.0±16.9 2, 225 4.201 * 0.036 

Fouls 14.8±4.8 13.6±4.2 12.2±4.7 2, 176 3.121 * 0.034 15.3±4.6 14.4±4.2 14.1±3.9 2, 382 2.365  0.012 14.0±4.5 15.8±4.8 14.7±3.7 2, 225 2.719  0.024 

Tackles 21.7±7.4 21.0±5.7 19.8±4.9 2, 176 0.901  0.010 20.7±5.4 22.8±5.9 19.9±6.1 2, 382 9.541 *** 0.048 22.5±5.2 21.1±6.1 20.1±5.8 2, 225 1.900  0.017 

YC 2.3±1.5 1.8±1.2 1.5±1.4 2, 176 4.849 ** 0.052 2.3±1.3 1.9±1.2 1.6±1.2 2, 382 8.183 *** 0.041 2.3±1.2 2.1±1.3 2.1±1.2 2, 225 0.509  0.005 

Note. Median, lower and upper quartiles were removed due to table size limitation 
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Figure 5.2. Comparison on performances of high, intermediate and low level teams when facing different qualities of oppositions 
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5.3.3 Performance Profiles when Ending with Different Match Outcomes 

Table 5.3 showed profiles of performance of high, intermediate and low level teams when 

ending with loss, draw and win. Figure 5.3 plotted the transferred scores of means of each 

performance variable of each level of team ending with different match results. 

 

It can be seen from performance profiles when ending with different match outcomes that 

various variables were found significantly different from won, drawn and lost matches for all 

three levels of team in UEFA Champions League, which is in accordance to prior research in 

Spanish First Division (Lago-Peñas et al., 2010), World Cup (Castellano et al., 2012) and 

Group Stage of UEFA Champions League (Lago-Peñas et al., 2011). Surprisingly, only three 

performance-related variables (shots, shots on target and through balls) were found to be 

changed by different match outcomes for high, intermediate and low level teams. Meanwhile, 

it is worthwhile to note that for the low-level teams, their winner games showed higher values 

comparing to drawn and lost games in shots, shots on target, shots from counter attack, 

through balls and aerial success, while other variables were not significantly different. 

Coaches and players of low-level teams could adopt appropriate tactics depending on this fact; 

meanwhile, these of intermediate and high level teams need to take suitable countering 

measures when facing low-level teams. 
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Table 5.3. Profiles of performance of high, intermediate and low-level teams when ending with different match outcomes 

 

Variables 

High-level teams Intermediate-level teams Low-level teams 

Loss Draw Win ANOVA Loss Draw Win ANOVA Loss Draw Win ANOVA 

Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp
2
 Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp

2
 Mean ± SD Mean ± SD Mean ± SD df F Sig. ηp

2
 

Shots 12.9±6.8 15.3±5.1 16.6±6.0 2, 176 5.081 ** 0.055 12.9±5.6 14.0±6.3 14.5±5.8 2, 382 2.538  0.013 11.3±5.5 12.8±6.2 12.4±6.0 2, 225 1.434  0.013 

SoT 4.5±2.6 5.4±2.5 6.5±2.9 2, 176 8.309 *** 0.086 3.8±2.3 4.5±2.4 5.4±2.4 2, 382 16.045 *** 0.077 3.3±2.0 4.4±2.5 4.6±2.7 2, 225 7.250 *** 0.061 

SfOP 8.7±5.3 9.3±4.4 10.3±5.2 2, 176 1.567  0.017 7.8±4.4 8.9±4.4 9.0±4.3 2, 382 3.491 * 0.018 7.3±4.2 8.1±4.8 7.9±4.8 2, 225 0.835  0.007 

SfSP 2.7±1.9 3.5±2.1 3.8±2.2 2, 176 3.700 * 0.040 2.9±1.9 3.2±2.4 3.1±2.0 2, 382 0.360  0.002 2.7±1.9 2.7±2.3 2.6±1.8 2, 225 0.099  0.001 

SfCA 0.4±0.7 0.5±0.7 0.6±0.9 2, 176 1.482  0.017 0.3±0.7 0.5±0.8 0.8±0.9 2, 382 10.846 *** 0.054 0.3±0.6 0.5±0.8 0.7±0.7 2, 225 4.998 ** 0.043 

Passes 506.9±186.5 530.6±159.2 556.8±166.8 2, 176 1.115  0.013 465.6±99.5 470.7±102.6 497.0±122.0 2, 382 3.099 * 0.016 435.8±95.6 445.1±104.8 431.9±112.4 2, 225 0.236  0.002 

PA 79.4±8.9 81.1±7.1 82.3±6.9 2, 176 1.971  0.022 78.3±6.5 79.0±5.7 79.8±6.7 2, 382 1.917  0.010 77.1±6.2 76.8±8.9 76.6±6.8 2, 225 0.112  0.001 

Crosses 19.9±10.6 19.9±8.6 20.7±8.7 2, 176 0.211  0.002 21.9±9.4 21.1±9.9 20.9±7.8 2, 382 0.464  0.002 19.6±9.8 20.7±8.5 17.5±9.0 2, 225 1.423  0.012 

TB 4.1±3.9 5.1±3.9 5.4±4.6 2, 176 1.284  0.014 2.8±2.4 3.6±3.0 3.3±2.9 2, 382 2.303  0.012 2.1±1.9 2.9±2.9 2.5±2.6 2, 225 2.674  0.023 

Corners 5.1±3.3 5.2±3.0 5.9±2.9 2, 176 1.524  0.017 5.0±2.8 5.4±3.3 5.1±2.9 2, 382 0.460  0.002 4.6±3.0 5.0±2.7 4.4±2.6 2, 225 0.649  0.006 

Dribbles 8.0±4.3 9.1±3.8 9.5±4.3 2, 176 1.720  0.019 7.8±3.7 7.5±3.6 8.7±4.3 2, 382 3.067 * 0.016 6.3±3.6 7.3±3.5 7.1±3.7 2, 225 1.598  0.014 

Possession 51.1±17.0 53.2±14.8 56.3±12.9 2, 176 1.831  0.020 49.0±10.6 50.1±10.1 51.8±10.7 2, 382 2.551  0.013 45.3±11.1 47.6±10.7 44.5±10.7 2, 225 1.261  0.011 

AS 52.7±15.5 52.7±15.7 51.7±13.7 2, 176 0.096  0.001 51.2±13.5 50.4±14.7 50.5±13.9 2, 382 0.109  0.001 46.3±14.8 47.5±15.0 49.3±18.7 2, 225 0.591  0.005 

Fouls 14.2±3.8 13.7±4.7 13.4±4.8 2, 176 0.298  0.003 15.0±4.2 13.5±4.4 14.8±4.1 2, 382 4.510 * 0.023 15.6±4.7 14.2±4.0 15.7±4.7 2, 225 2.371  0.021 

Tackles 19.9±5.8 20.6±3.8 21.6±6.4 2, 176 1.220  0.014 21.5±5.8 21.0±5.7 21.4±6.3 2, 382 0.231  0.001 20.7±6.4 21.5±5.5 21.4±5.2 2, 225 0.457  0.004 

YC 2.3±1.4 2.1±1.4 1.6±1.2 2, 176 4.279 * 0.046 2.1±1.3 2.0±1.2 1.7±1.2 2, 382 3.479 * 0.018 2.2±1.3 2.0±1.2 2.2±1.1 2, 225 0.699  0.006 

Note. Median, lower and upper quartiles were removed due to table size limitation 
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Figure 5.3. Comparison on performances of high, intermediate and low level teams when ending with different match outcomes 
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5.3.4 Performance Profiles when Playing at Different Locations 

Profiles of performance of teams of different levels of strength when playing at home and 

away were shown in Table 5.4. While Figure 5.4 compared the mean differences of all 

performance-related match variables of all three levels of team playing at different locations. 

 

Performance profiles playing at different locations showed that almost all variables differed 

when playing at home and away for all three levels of team which agreed to results of 

previous studies on Spanish First Division (Gómez et al., 2012; Lago-Peñas & Lago-

Ballesteros, 2011; Lago, 2009) and England Premier League (Taylor et al., 2010; Taylor et al., 

2008b). The two variables that were not significantly different for all levels of team were 

shots from counter attack and through balls, which could be due to their relatively small 

numbers. Our results also showed that high-level teams’ home and away differences mainly 

appeared in the variables related to scoring and defending; however, significant differences 

were observed in most of variables for intermediate- and low-level teams. It may be the 

reason that, comparing to inferior teams, high-level teams tend to employ more pro-active 

defensive strategies and they apply more actions aiming directly to recovery the ball from 

opponent’s half of pitch which may lead to more chances of scoring (Almeida et al., 2014). 

As well, these findings confirmed the conclusion of Lago-Peñas and Lago-Ballesteros (2011, 

p. 470) that indicated “teams described as superior and those described as inferior did not 

experience the same home advantage”, which is to say that high-level teams’ technical and 

tactical performance is more stable either playing home or away than the intermediate and 

low level teams. 
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Table 5.4. Profiles of performance of high, intermediate and low-level teams when playing at different locations 

 

Variables 

High-level teams Intermediate-level teams Low-level teams 

Home Away   Home Away   Home Away   

Mean ± SD Mean ± SD t df Sig. ES 95% CI Mean ± SD Mean ± SD t df Sig. ES 95% CI Mean ± SD Mean ± SD t df Sig. ES 95% CI 

Shots 17.6±6.1 13.6±5.5 4.549 172 *** 0.63 ±1.7 15.4±6.1 12.2±5.3 5.541 383 *** 0.53 ±1.1 13.7±6.3 10.0±4.7 5.033 227 *** 0.63 ±1.4 

SoT 6.4±2.8 5.2±2.7 3.054 172 ** 0.41 ±0.8 5.2±2.5 4.1±2.3 4.758 383 *** 0.46 ±0.5 4.3±2.5 3.4±2.1 3.030 227 ** 0.28 ±0.6 

SfOP 10.9±5.3 8.6±4.5 3.163 173 ** 0.54 ±1.5 9.6±4.3 7.6±4.2 4.759 387 *** 0.45 ±0.9 8.8±4.9 6.4±3.7 4.107 226 *** 0.52 ±1.1 

SfSP 4.1±2.2 2.9±2.0 3.762 173 *** 0.42 ±0.6 3.4±2.3 2.6±1.8 3.758 387 *** 0.44 ±0.4 3.0±2.3 2.3±1.6 2.515 226 * 0.35 ±0.5 

SfCA 0.5±0.8 0.5±0.8 0.286 173  0.00 ±0.2 0.5±0.8 0.6±0.8 1.026 387  0.18 ±0.2 0.4±0.7 0.4±0.7 0.117 226  0.31 ±0.2 

Passes 553.7±165.7 529.2±171.9 0.957 174  0.16 ±50.5 493.0±110.3 465.3±109.3 2.490 387 * 0.26 ±21.9 454.9±104.7 420.7±94.4 2.594 227 * 0.32 ±26.0 

PA 82.1±6.9 80.8±8.0 1.104 172  0.18 ±2.2 79.9±6.3 78.3±6.4 2.485 383 * 0.25 ±1.3 77.9±6.8 76.0±7.5 1.975 227 * 0.25 ±1.9 

Crosses 22.9±9.0 18.5±8.5 3.282 174 ** 0.46 ±2.6 23.9±8.7 18.5±8.4 6.215 387 *** 0.67 ±1.7 23.3±9.6 15.9±7.5 6.482 227 *** 0.80 ±2.2 

TB 5.4±4.6 4.8±4.1 0.841 174  0.03 ±1.3 3.4±2.8 3.1±2.8 1.142 387  0.14 ±0.6 2.2±2.4 2.5±2.4 1.008 227  0.17 ±0.6 

Corners 6.3±3.1 5.0±2.9 2.935 172 ** 0.43 ±0.9 5.8±3.0 4.5±2.8 4.214 383 *** 0.48 ±0.6 5.2±2.8 4.1±2.8 3.091 227 ** 0.34 ±0.7 

Dribbles 9.7±4.8 8.5±3.6 1.927 172  0.25 ±1.3 8.6±4.1 7.6±3.8 2.482 383 * 0.22 ±0.8 6.7±3.8 6.8±3.4 0.142 227  0.09 ±0.9 

Possession 56.2±14.3 53.1±14.3 1.416 172  0.20 ±4.3 51.7±10.4 49.1±10.6 2.367 383 * 0.23 ±2.1 48.0±11.3 43.6±10.1 3.092 227 ** 0.36 ±2.8 

AS 52.0±14.1 52.5±15.0 0.265 172  0.02 ±4.4 50.7±14.7 50.6±13.3 0.090 383  0.02 ±2.8 48.4±15.1 45.9±15.9 1.243 227  0.19 ±4.0 

Fouls 13.0±4.7 14.4±4.4 1.978 172 * 0.35 ±1.4 14.0±3.9 15.0±4.5 2.312 383 * 0.17 ±0.8 14.7±4.2 15.7±4.8 1.591 227  0.20 ±1.2 

Tackles 20.9±6.7 21.0±5.8 0.070 172  0.07 ±1.9 21.6±6.2 21.1±5.7 0.853 383  0.06 ±1.2 20.2±5.7 21.9±6.0 2.160 227 * 0.26 ±1.5 

YC 1.5±1.1 2.3±1.4 4.112 174 *** 0.54 ±0.4 1.7±1.2 2.1±1.2 3.331 387 *** 0.18 ±0.2 2.0±1.4 2.2±1.1 1.503 227  0.09 ±0.3 

Note 1. ES = Effect Size, 95% CI = 95% Confidence Interval of the Difference in Mean 

Note 2. Median, lower and upper quartiles were removed due to table size limitation 
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Figure 5.4. Comparison on performances of high, intermediate and low level teams when playing at home and away 

 

High Level Teams Intermediate Level Teams Low Level Teams

40

48

55

63

70

Shots***

SoT**

SfOP**

SfSP***

SfCA

Passes

PA

Crosses**

TB

Corners**

Dribbles

Possession

AS

Fouls*

Tackles

YC***
40

45

50

55

60

Shots***

SoT***

SfOP***

SfSP***

SfCA

Passes*

PA*

Crosses***

TB

Corners***

Dribbles*

Possession*

AS

Fouls*

Tackles

YC***

Home Away

35

41

47

53

59

Shots***

SoT**

SfOP***

SfSP*

SfCA

Passes*

PA*

Crosses***

TB

Corners**

Dribbles

Possession**

AS

Fouls

Tackles*

YC



Chapter Five - Match Performance Profiles of Teams 

73 

By comparisons on performance profiles of teams of all three levels of strength, it can be 

found that high-level teams are characterised by stability of performance no matter play 

against which opponent, with result pressure or where they play. On the other hand, 

performances of intermediate- and low-level teams are associated with more variation to 

different situational variables. 

 

Apart from the comparisons, typical performances and spreads of different levels of team 

playing in different situations were identified by the profiles as well. These could provide 

some information and assistance to coaches and analysts when analysing the strength and 

weakness of their opponents and of their own in a specific way (O’Donoghue, 2013). For 

example, when a relatively weaker team is going to play at home against a relatively much 

stronger opponent, the typical performance of high-level team playing away against low-level 

team can provide advanced references on the upcoming opponent’s strategies. Contrarily, 

typical performance of low-level team playing at home against high-level team could be 

references for the opponent. 

 

The detailed evaluation and comparison of the influence of strength of opposition, match 

location and match outcome on football performance using profiling techniques within this 

study presents a number of implications for analysts and coaches. Existing recommendations 

suggest that the scouting of upcoming opposition should be carried out under circumstances 

that are reflective of the conditions under which the future match will occur. However, such 

procedures are unlikely to be practical due to time and resource constraints. Consequently, by 

establishing profiles of impact of particular situational variable on performances, oppositions 

can be observed, or at least, appropriate observing aspects on analysing the upcoming 

opponent based on the knowledge of such effects could be provided. Similarly, post-match 

assessments of performance on the own team can be made more objectively and directly by 

profiling performance-related match variables in effects of situational variables. Finally, 

variation of teams’ performance associated with specific situational variables could be 

identified by the profiles, hence, possible causes can be examined and match preparation 

focusing on reducing such effects can be made. 

 

5.4 Limitations 

Although this study has considered the situational variables at a behavioral level in a great 

depth, there are several limitations that provide subsequent directions for future research. 
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Firstly, the interactive effects of situational variables on team performance were not 

interpreted. Secondly, the stage and period (e.g. group stage and knockout stage) of the 

competition may affect the result and performance which was not included either. Future 

studies of this kind should take these aspects into account. 

 



Chapter Six - Identifying Match Statistics Related to Winning 

75 

Chapter Six - Identifying Match Statistics Related to Winning 

 

6.1 Introduction 

Match analysis in team sports can provide an objective, unbiased and valid record on team 

activities thus can be useful to evaluate and monitor team performances (Higham et al., 2014; 

O’Donoghue, 2010). Coaches and performance analysts seek the critical performance features 

to describe and diagnose past performances (what happened and why did it happen), and also 

try to use them to predict and prescribe future behaviours (what will happen and what should 

we do) (McGarry et al., 2002). 

 

The existing research on performance analysis in football is quite focused on describing 

physical, physiological, technical and tactical match behaviours and activities. In fact, the 

usage of the available data to predict future performances is less explored but could provide 

important information to improve performance (Carling et al., 2014; Sarmento et al., 2014). 

The prediction is normally achieved by statistical models that enable to determine 

relationships between outcome variables (e.g. match outcome, goal scoring) and predictor 

variables (e.g. match performance statistics, situational variables), in terms of identifying key 

performance indicators (Carling et al., 2014; Moura et al., 2014). 

 

Prior studies focusing on predictive modelling employed data normalisation and regression 

analysis to explore the probability of goal scoring (Hughes & Franks, 2005), discriminant 

analysis (Castellano et al., 2012; Lago-Peñas et al., 2010; Lago-Peñas et al., 2011) and 

multivariate techniques (a combination of principal component analysis and cluster analysis) 

(Moura et al., 2014) to identify game-related performance statistics that discriminated match 

outcome. There were also studies which undertook the logistic regression to examine 

relationships among playing tactics, score box possessions, scoring opportunities and goals 

scored (Tenga, Holme, Ronglan, & Bahr, 2010a, 2010b; Tenga, Ronglan, & Bahr, 2010c). 

Recently, a Pearson’s correlation analysis was used to identify which performance indicators 

were mostly related to winning in football matches (Yue et al., 2014). The generalised linear 

model is considered a powerful statistical approach for tracking key performance indicators 

and match scores in team sports (Malcata, Hopkins, & Richardson, 2012), however, it has 

rarely been taken into account in modelling the football performance. 
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Most of the aforementioned studies focused on analysing club competitions (i.e. national 

league, Champions League), while analyses performed on competitions of national teams are 

limited (Castellano et al., 2012; Moura et al., 2014). Nevertheless, it was suggested that team 

performances are different according to the type of competition both from between- and 

within-team aspects (Gómez et al., 2013). In particular, the FIFA World Cup that is disputed 

by the world’s best national teams gathers different game styles and, therefore, key 

performance indicators may be different from those identified in national and European 

leagues. 

 

Furthermore, although the match outcome is a primary criterion for evaluating performances 

in team sports, the closeness of the game (winning and losing margin) provides additional 

contextual information about the tactical and technical success of the competing 

teams(Gómez et al., 2014; Lupo et al., 2014; Sampaio, Lago, Casais, & Leite, 2010a). In the 

unbalanced games, the winning teams are likely to overcome the losing teams in most of the 

game statistics (Vaz, Van Rooyen, & Sampaio, 2010), and there might be game periods where 

teams are not really engaged in performing well, because the game result is already decided. 

Hence, close games should be identified to ensure that confronting teams played at their best 

facing the uncertainty in the match outcome (Gómez et al., 2014; Lupo et al., 2014; Sampaio 

et al., 2010a; Vaz et al., 2010). 

 

Therefore, the current study aimed to identify relationships between 24 match statistics and 

the match outcome (win, loss and draw) in all games and close games of the group stage of 

FIFA World Cup (2014, Brazil) by using the generalised linear model. 

 

6.2 Method 

6.2.1 Sample and Variable 

Match statistics of all the 64 games from the 2014 Brazil FIFA World Cup were retrieved 

from the website of “Whoscored” (www.whoscored.com). There were 16 matches in the 

knock-out phase, whilst extra time was played in eight of them. Unfortunately, the website 

does not divide the data of 90 minutes of normal match and of 30 minutes of extra time. 

Therefore, modelling the matches from the knock-out phase required to analyse two separate 

datasets (eight matches of 90 minutes and eight of 120 minutes). For these games, the sample 

size was too small and all the identified relationships were unclear. Hence, only the results 

from the analyses of the 48 matches from the group stage were presented in the current study. 
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Data resource of the website is OPTA Sportsdata Company. The inter-operator reliability of 

the company’s tracking system (OPTA Client System) used to collect football match statistics 

was identified to have reached an acceptable level (Liu et al., 2013). Ethics committee 

approval of the current study was gained from the Polytechnic University of Madrid. 

 

Twenty-four variables were selected as predictor variables in the analysis and they were 

divided into three groups according to the available literature (Castellano et al., 2012; Lago-

Peñas & Lago-Ballesteros, 2011; Lago-Peñas et al., 2010; Lago-Peñas et al., 2011; Liu et al., 

2013; Tenga et al., 2010a, 2010b; Tenga et al., 2010c): (1). Eight variables related to goal 

scoring, (2). Twelve variables related to passing and organising, and (3). Four variables 

related to defending (See Table 6.1). Operational definitions of these variables are as 

following (Bateman, 2010; Liu et al., 2013; Whoscored, 2014): 

Shot: an attempt to score a goal, made with any (legal) part of the body, either on or off target 

Shot on Target: an attempt to goal which required intervention to stop it going in or resulted 

in a goal/shot which would go in without being diverted 

Shot Blocked: a goal attempt heading roughly on target toward goal which is blocked by a 

defender, where there are other defenders or a goalkeeper behind the blocker 

Shot from Open Play: a goal attempt not stemmed directly from a dead ball situation  

Shot from Set Piece: a goal attempt via a dead ball situation (corner kick, free-kick or throw in) 

Shot from Counter Attack: a goal attempt generated from a counter attack situation. A counter 

attack situation is logged when: (a) the ball must be turned over in the defensive half; and (b) 

the ball must be quickly maneuvered (6 seconds, 3 passes) in to the attacking third (the ball 

must be under control); and (c) the defense must have four or less defenders in a position to 

defend the attack and attacking players must match or outnumber the defensive teams players; 

and (d) the ball must be fully under control in the oppositions defensive third. 

Shot from Inside Area: a goal attempt occurred in the 18-yard box 

Shot from Outside Area: a goal attempt occurred outside the 18-yard box 

Ball Possession (%): the duration when a team takes over the ball from the opposing team 

without any clear interruption as a proportion of total duration when the ball was in play 

Pass: an intentional played ball from one player to another 

Pass Accuracy (%): successful passes as a proportion of total passes 

Long Pass: an attempted pass of 25 yards or more 

Short Pass: an attempted pass of less than 25 yards 

Through Ball: a pass that split the last line of defence and plays the teammate through on goal. 
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Average Pass Streak: average number of passes attempted in each series of consecutive 

passes 

Cross: any ball sent into the opposition team’s area from a wide position 

Dribble: an attempt by a player to beat an opponent in possession of the ball. A successful 

dribble means the player beats the defender while retaining possession; unsuccessful ones are 

where the dribbler is tackled. OPTA also log attempted dribbles where the player overruns the 

ball. 

Offside: being caught in an offside position resulting in a free kick to the opposing team. 

Corner: ball goes out of play for a corner kick 

Aerial Advantage (%): aerial duels won by a team as a proportion of total duels of the match 

Tackle: the action of gaining possession from an opposition player who is in possession of the 

ball 

Foul: any infringement that is penalised as foul play by a referee 

Yellow Card: where a player was shown a yellow card by the referee for reasons of foul, 

persistent infringement, hand ball, dangerous play, time wasting, etc. 

Red Card: where a player was sanctioned a red card by the referee, including straight red card 

and a red card from the second yellow card 

Table 6.1. Selected match performance statistics 

Groups Variables 

Variables related to goal scoring 

Shot, Shot on Target, Shot Blocked, Shot from 

Open Play, Shot from Set Piece, Shot from 

Counter Attack, Shot from Inside Area, Shot from 

Outside Area 

Variables related to passing and 

organising 

Ball Possession (%), Pass, Pass Accuracy (%), 

Long Pass, Short Pass, Through Ball, Average 

Pass Streak, Cross, Dribble, Offside, Corner, 

Aerial Advantage (%) 

Variables related to defending Tackle, Foul, Yellow Card, Red Card 

 

Variables in percent units (Ball Possession, Pass Accuracy, Aerial Advantage) and the already 

averaged variable (Average Pass Streak) were analysed as raw values. Other variables related 

to goal scoring, passing and organising were analysed as values adjusted to per 50% of ball 

possession of the own team, which is:  

Vajstd = (Voriginal/BPteam)*50% 
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(V = value of a variable; BPteam = Ball Possession of the own team) 

While other variables related to defending were analysed as values adjusted to per 50% of ball 

possession of the opposition team, which is:  

Vajstd = (Voriginal/BPopposition)*50% 

(V = value of a variable; BPopposition = Ball Possession of the opposition team) 

 

6.2.2 Procedure and Statistical Analysis 

A k-means cluster analysis was undertaken to identify the cut-off value in goal difference and 

to classify close and unbalanced games (Gómez et al., 2014; Lupo et al., 2014; Sampaio et al., 

2010a). The obtained results identified one cluster of 10 games (unbalanced games) with a 

goal difference of more than two goals (3.30 ± 0.47, ranged from 3 to 4, n = 20 observations), 

and another cluster of 38 games (close games) with a difference of less than and equal to two 

goals (0.97 ± 0.67, ranged from 0 to 2, n = 76 observations). 

 

In order to include the game results (dependent variable) of win, draw and loss, a cumulative 

logistic regression was run in the modelling which took the value of each performance 

statistic as independent variable to predict the logarithm of the odds of winning. Modelling 

was performed firstly for all the 48 games and then for the 38 close games. Relationships 

were assessed as effects of a two-standard-deviation (SD) increase in the value of the 

performance statistic on the change (decrease or increase) in the probability of a team winning 

a match (Higham et al., 2014). The two-SD increase stands for the change in a statistic from a 

typical low value (-SD) to a typical high value (+SD) (Higham et al., 2014; Hopkins et al., 

2009). For the variables of Yellow Card and Red Card, the “2SDs” was treated as “1” to get 

the effects of one extra card on the probability of winning. Non-clinical magnitude-based 

inferences were employed and were evaluated by using the smallest worthwhile change. A 10% 

change which represents one extra win or loss in every 10 matches was defined as a smallest 

worthwhile change (Higham et al., 2014). When the 90% confidence interval of the effect 

crossed the threshold for both negative and positive values of the smallest worthwhile change, 

the effect was defined as unclear (Higham et al., 2014; Hopkins et al., 2009).  

 

The k-means cluster analysis and generalised linear model were performed in the data 

package of IBM SPSS statistics for Windows, version 20.0 (SPSS Inc., Chicago IL). The 90% 

confidence intervals of effect were calculated in the Microsoft Excel 2007 (Redmond, 

Washington: Microsoft). 
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6.3 Results 

Descriptive statistics of the studied variables referring to all games and close games are 

presented in Table 6.2. 

Table 6.2. Performance statistic values per match per team in the group stage of FIFA World Cup Brazil 

2014 

 

 

 

All games  

(n = 96 observations, N = 48 

games) 

 Close games  

(n = 76 observations, N = 38 

games) 

Raw data Adjusted data Raw data Adjusted data 

Variables Mean ± s Mean ± s  Mean ± s Mean ± s 

Shot 13.0 ± 4.5 13.3 ± 4.7  12.7 ± 4.3 13.0 ± 4.4 

Shot on Target 4.5 ± 2.5 4.6 ± 2.7  4.3 ± 2.2 4.4 ± 2.1 

Shot Blocked 3.1 ± 1.9 3.1 ± 2.0  2.9 ± 1.8 3.0 ± 1.9 

Shot from Open Play 9.1 ± 3.8 9.2 ± 3.9  8.8 ± 3.7 8.9 ± 3.6 

Shot from Set Piece 3.5 ± 2.0 3.6 ± 2.2  3.5 ± 2.0 3.7 ± 2.2 

Shot from Counter Attack 0.3 ± 0.7 0.4 ± 1.0  0.3 ± 0.7 0.4 ± 1.0 

Shot from Inside Area 6.7 ± 3.0 6.9 ± 3.2  6.5 ± 2.7 6.7 ± 2.9 

Shot from Outside Area 6.3 ± 3.2 6.4 ± 3.4  6.2 ± 3.2 6.4 ± 3.5 

Ball Possession (%) 50.0 ± 11.7   50.0 ± 11.9  

Pass 443 ± 117 443 ± 57  441 ± 117 441 ± 56 

Pass Accuracy (%) 80.8 ± 6.2   80.4 ± 6.6  

Long Pass 56.2 ± 11.4 59.3 ± 17.9  57.0 ± 11.7 60.3 ± 18.3 

Short Pass 366 ± 114 363 ± 61  363 ± 115 359 ± 61 

Through Ball 1.8 ± 2.1 1.8 ± 1.9  1.5 ± 1.6 1.5 ± 1.6 

Average Pass Streak 4.4 ± 1.1   4.4 ± 1.1  

Cross 18.9 ± 7.8 19.1 ± 7.2  19.7 ± 7.7 20.1 ± 7.4 

Dribble 8.8 ± 4.6 9.1 ± 4.7  9.1 ± 4.7 9.3 ± 4.7 

Offside 2.2 ± 2.1 2.3 ± 2.2  2.2 ± 2.1 2.3 ± 2.2 

Corner 4.9 ± 2.4 5.0 ± 2.5  5.0 ± 2.4 5.1 ± 2.5 

Aerial Advantage (%) 50.0 ± 13.2   50.0 ± 12.1  

Foul 14.3 ± 4.5 14.8 ± 5.8  14.5 ± 4.6 15.1 ± 6.1 

Tackle 18.1 ± 4.4 19.0 ± 6.3  18.0 ± 4.0 18.9 ± 6.1 

Yellow Card 1.3 ± 0.9 1.3 ± 0.9  1.3 ± 0.8 1.3 ± 0.9 

Red Card 0.09 ± 0.29 0.09 ± 0.27  0.08 ± 0.27 0.08 ± 0.27 

 

Relationships between the studied variables and the match outcome are displayed in Figure 

6.1. For all the 48 games, Shot, Shot on Target, Shot from Counter Attack and Shot from 

Inside Area were the goal scoring related variables that had clearly positive relationships with 

the probability of winning, while Shot Blocked had a clearly negative relationship. For the 

variables related to passing and organising, Ball Possession, Short Pass, Average Pass Streak 

and Aerial Advantage had clearly positive relationships with the winning likelihood, Cross 
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and Dribble had clearly negative relationships. For the variables related to defending, Tackle 

had a clearly positive relationship with the probability of winning, while Red Card had a 

clearly negative relationship. Other relationships were either trivial or unclear. For the 38 

close games, the effect of Aerial Advantage turned from clearly positive to trivial, while the 

effect of Yellow Card turned from trivial to clearly negative. Other clear effects shared the 

same trends as those of all games. 

 

Figure 6.1. Relationships between match statistics and match outcome in the group stage 

of 2014 Brazil FIFA World Cup. Relationships are shown as the effect of a two-standard-

deviation increase in the value of each match performance statistic on the change in 

probability (%) of winning a match. Bars are 90% confidence intervals. Dotted lines represent 

the smallest worthwhile change. When bars of one variable crossed the negative and positive 

smallest worthwhile change threshold in the meantime, the effect was unclear. Asterisks 

indicate the likelihood for the magnitude of the true effect as follows: * possible; ** likely; 

*** very likely; **** most likely. Asterisks located in the trivial area denote likelihood of 

trivial effects. 

Shot on Target showed strongest effects on the probability of winning (most likely positive 

effect for all games and very likely positive effect for close games). Figure 6.2 showed the 
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relationship between the probability of winning predicted by the model and the value of this 

statistic. 

 

Figure 6.2. Example of a strong relationship between one match statistic (Shot on Target) 

and probability of winning in the group stage of 2014 Brazil FIFA World Cup. Filled 

triangles represent the game results (loss = 0, draw = 0.5, win = 1). Filled circles represent the 

probabilities of winning predicted by the established model; open circles represent their 90% 

confidence limits.  

 

6.4 Discussion  

Relationships between match performance statistics and the match outcome in games of the 

group stage of 2014 Brazil FIFA World Cup have been identified by using the generalised 

linear model in the current study. Results showed that match statistics related to winning in 

national team competitions were slightly different from those previously identified for club 

competitions (Lago-Peñas et al., 2010; Lago-Peñas et al., 2011; Tenga et al., 2010a, 2010b; 

Tenga et al., 2010c; Yue et al., 2014). And two variables (Aerial Advantage and Yellow Card) 

showed different clear effects between all games and close games. 

 

Unsurprisingly, prior studies found that Shot and Shot on Target were two variables that 

significantly differentiated and discriminated winning, drawing and losing teams in matches 

of Korea/Japan 2002, Germany 2006 and South Africa 2010 World Cup tournaments 

(Castellano et al., 2012), UEFA Championship League (Lago-Peñas et al., 2011) and Spanish 

Professional Football League (Lago-Peñas et al., 2010). Our results showed that a two-SD 

increase in the value of Shot and Shot on Target could bring a 13 and 48% higher probability 

of winning in games of the group stage of 2014 Brazil FIFA World Cup, which confirmed 

previous findings. In addition, for the close games, the effect of increasing the number of Shot 

on a team’s likelihood of winning was unclear while the effect of a two-SD increase in Shot 
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Blocked would have a 15% lower probability of winning. This finding is in line with a recent 

study on German First Bundesliga which stated that “the quality of shots is more important 

than the quantity of shots for winning a soccer game” (Yue et al., 2014, p. 560). What is more, 

we also found the importance of the development (Shot from Counter Attack) and pitch zone 

(Shot from Inside Area) of shots in the determination of game results in the group stage of the 

competition, increase of two SDs in the former could lead a 33% higher possibility of winning 

and increase in the later could lead a 27% higher likelihood to win. These results are in 

agreement with previous findings on Norwegian football league (Tenga et al., 2010a; Tenga 

et al., 2010c) and Spanish Professional Football League (Lago-Ballesteros, Lago-Peñas, & 

Rey, 2012) which suggested that counter attacks were more effective than normal offensive 

elaborations in generating goals, scoring opportunities and score box possessions. 

Approaching to the score area, searching for sufficient shooting space, and avoiding shot 

under opponents’ defensive pressure may have been key elements that lead to winning in the 

analysed matches. Although speculating, it may have suggested teams might have employed 

defensive strategies (especially in the score area) to increase player density and to decrease 

the distance between defensive players (Castellano & Álvarez, 2013). This approach would 

generate less open space for penetrative passes and higher defensive pressure, thus success of 

team possession would reduce (Lago-Ballesteros et al., 2012), whilst it would allow 

recovering balls to produce better counter attack situations (Gómez et al., 2012). 

 

For the variables related to passing and organising, ball possession, pass, successful pass and 

cross were variables that had been found to discriminate winning and losing teams in UEFA 

Championship League (Lago-Peñas et al., 2011) and Spanish Professional Football League 

(Lago-Peñas et al., 2010). Accordingly, results of the current study showed that, for all the 

games, Ball Possession (+11%), Short Pass (+12%) and Average Pass Streak (+12%) had 

clearly positive effects on the probability of winning, while Cross and Dribble had clearly 

negative effects (-29% and -12%). Further, Ball Possession (+14%), Short Pass (+15%) and 

Average Pass Streak (+13%) had stronger effects on the likelihood of winning close matches. 

The concentrated and well-organised defense was probably leading to reduce the attacking 

space (Castellano & Álvarez, 2013), especially in close games. Therefore, keeping the ball on 

the ground, trying to pass it continuously and searching patiently for the best scoring 

opportunities without sending the ball mindlessly into the area by cross seems the most 

effective attacking decision. Performing short pass brings a higher likelihood of sending the 

ball to excepted destinations, while cross would probably increase noises in ball possession by 
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bringing higher unpredictability (Oberstone, 2009). Although successful individual one-on-

ones may bring some unpredictability and, therefore, lead to unexpected scoring opportunities 

(Luhtanen, Belinskij, Hayrinen, & Vanttinen, 2001), the failure or inappropriate dribbles 

could bring a high risk of increasing opponents’ counter attacks and scoring opportunities. 

Aerial Advantage showed a clearly positive effect (+26%) on the probability of wining for all 

the games and a trivial effect for close games. Aerial duels are fighting for long passes and 

crosses (Liu et al., 2013); more aerial duels occurred means that there were more long passes 

and crosses in match. The present result may reflect that dominating the aerial duels in long 

passes and crosses can bring a higher probability of winning in general, but this “winning 

formula” in aerial duels does not work in close matches probably because the closer the match 

was, the lower frequency of long passes and crosses occurred. 

 

There is believed to be limited research focusing on studying the defense of football 

competitions (Almeida et al., 2014). Regaining ball possession promptly and directly from 

interceptions and tackles was found to be associated with the success in football matches 

(Almeida et al., 2014; Vogelbein, Nopp, & Hokelmann, 2014), similarly, we found that, for 

both all games and close games, a two-SD increase in the variable Tackle would lead to a 27% 

higher probability of winning. Tackle calls for the skill of anticipation and selection of the 

precise space and time to perform the action (Williams, 2000), and it is probably associated to 

an optimal environmental perception on the speed and location of the ball and opponents 

(Williams, Ward, Bell-Walker, & Ford, 2012). Hence, successful and appropriate tackles 

could add the chance of winning. Yellow card and red card were previously found to be 

significantly differentiated among winning, drawing and losing teams, but they were not 

found to contribute significantly to the discriminant functions for game results (Lago-Peñas et 

al., 2010; Lago-Peñas et al., 2011), while our result showed that one extra Red Card would 

bring 39% and 14% lower likelihood of winning all games and close games respectively. 

Further, we also found that one extra Yellow Card had only a trivial effect (-9%) on 

probability of winning for all games, but a clearly negative effect (-23%) for close games. The 

dismissal of a player will weaken the performance of the sanctioned team in goal scoring 

(Bar-Eli, Tenenbaum, & Geister, 2006), while the sanction of yellow card will be likely to 

compromise a player’s defensive performance in a way to avoid being sent off, especially in 

close games.  

 

Although the generalised linear model is considered to be a powerful modelling method in 
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tracking relationships between key performance indicators and match outcome (Malcata et al., 

2012), in such chaotic events like football games, even strong correlations between individual 

match statistics and the probability of winning could be mediated by other influencing 

variables or could have a chance of being “random” effects. Meanwhile, the relatively small 

sample size of the present study may have led some limitations. The data of current study is 

from 48 games of one competition and indicator values are all from confronting teams which 

will definitely relate and influence to each other. Further studies of this kind should use a 

larger sample size. What is more, as indicated by previous research (Almeida et al., 2014; 

Gómez et al., 2013; Mackenzie & Cushion, 2013); the situational variables (e.g. strength of 

team and opposition, game location, importance of competition) are of great importance in 

football match performance analysis. Further modelling can be performed incorporating 

variables of strength of team and opposition (e.g. successful and unsuccessful teams, qualified 

from group stage or not) in matches of group stage. Additionally, having not analysed the 

matches from knock-out stage could be a limitation; however, it is very difficult to obtain 

strong statistical power with that a small dataset. Mixing match data from the knock-out phase 

and the group stage would not be an adequate choice, because the teams’ strategies and tactics 

are likely to be very different when playing to obtain points from playing to immediate 

promotion. Lastly, the current research only analysed the within-team effect which reflected 

the effect caused by the change in team values from match to match, while the between-team 

effect which indicates the effect from differences between team values averaged over all 

matches was not included (Higham et al., 2014) which generates a future research line. 

 

6.5 Conclusion 

The generalised linear modelling can be used to determine the key performance indicators that 

are highly correlated to match outcome from a big set of match statistics, and to identify how 

the correlations and relationships are. Despite the limitations referred above, the identified 

information can provide a more thorough and objective match understanding to coaches and 

performance analysts. Our modelling identified that there was a positive effect of Shot from 

Counter Attack on the probability of winning, and there were also positive effects from Ball 

Possession, Short Pass and Average Pass Streak, and these later effects were even stronger in 

close matches. Based on these findings, we would encourage teams to use proactive strategies 

(maintain the ball possession by keeping the ball on the ground and trying to pass it 

continuously) in matches. However, due to the superior effectiveness of counter attacks, it 

might be suggested that teams should try their best to finish all the attacking movements in 
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order to avoid counter attacks, and that a special attention should be paid to refrain the 

opposition’s potential counter attacks, along with the possibility to take full advantage of 

possible counter attack opportunities. The evaluation of post-match performance and the 

scouting of upcoming opposition can somewhat strengthen these aspects. Thus, training 

sessions and match tactical approaches can be better informed and prepared according to the 

information provided by both the modelling and the evaluation and scouting. 
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Chapter Seven - Modelling Relationships between Match Events 

and Match Outcome 

 

7.1 Introduction 

Performance analysis appears to be widely accepted by players, coaches and sport scientists 

as useful feedback in the coaching process (Drust, 2010). In the world of football, most 

professional clubs and teams use video feedback to some degree, and some employ 

performance analysts (James, 2006). Recorded videos of matches are analysed to evaluate and 

monitor team performances. Video analysis systems, such as AMISCO, OPTA and ProZone, 

provide an extensive database of match events and other variables. However, not all the 

recorded events and variables can be attributed as meaningful and useful performance 

indicators, because performance indicators should be related to the success of team 

performances which can be, for example, the winning of matches (Higham et al., 2014). 

Therefore, the question of which match events and variables are usefully related to the match 

outcome needs to be addressed with appropriate and powerful statistical methods (Moura et 

al., 2014; Yue et al., 2014). 

 

Previously, various studies across different sports were devoted to notational analyses trying 

to discriminate match performances according to the different competition and competitor 

characters, for instance, according to the difference of gender, outcome, and competition 

period (Casolino, Lupo, Cortis, Chiodo, Minganti, Capranica et al., 2012), the interaction of 

quality of opposition and match status (Marcelino et al., 2011), the difference of competing 

court surface (O'Donoghue & Ingram, 2001), different competition levels (Lupo, Minganti, 

Cortis, Perroni, Capranica, & Tessitore, 2012), and the occurrence of skills and related 

creation of scoring opportunities (Thomas, Fellingham, & Vehrs, 2009). These studies 

identified that players’ and teams’ technical and tactical performances differed from different 

characters of competitions and competitors. Nevertheless, not many of these studies 

developed predictive models to determine relationships between performance-related match 

events/variables and the match outcome. 

 

Several studies have focused on developing this kind of predictive modelling in football 

performance analysis (Sarmento et al., 2014). Linear models, such as discriminant analysis 
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(Castellano et al., 2012; Lago-Peñas et al., 2010; Lago-Peñas et al., 2011), logistic regression 

(Collet, 2013; Liu et al., 2015a), a multivariate combination of principal-component and 

cluster analysis (Moura et al., 2014), and Pearson’s correlation analysis (Yue et al., 2014), 

have been used to identify match performance statistics related to goal scoring or match 

outcome. However, none of these models has properly accounted for the repeated-measures 

problem of multiple games played by each team. Generalised mixed linear modelling 

provides a solution to the problem, and it has been applied to the analysis of performance 

indicators in rugby sevens (Higham et al., 2014) and to track the progression of goal scoring 

of youth football teams (Malcata et al., 2012).  

 

In the present study, we have employed generalised mixed linear modelling to quantify 

relationships of 16 football match events and one contextual variable (game location: home 

and away) with the match outcome. Following the analyses and recommendations of previous 

authors (Bradley et al., 2014; Gómez et al., 2012; Gómez et al., 2013; Lago-Peñas & Lago-

Ballesteros, 2011; Sarmento et al., 2014), we have also attempted to determine how the 

effects were modified by strengths of the team and opposition. 

 

7.2 Method 

7.2.1 Sample and Variable 

Match performance statistics of all 380 matches of season 2012-2013 in the Spanish First 

Division Professional Football League (La Liga BBVA) were analysed. Data were obtained 

from OPTA Sportsdata Spain Company (Madrid). The OPTA tracking system has an 

acceptable inter-operator reliability (Liu et al., 2013). Ethics committee approval was gained 

from the Polytechnic University of Madrid. 

 

According to the suggestion of some professional coaches and performance analysts of 

football, and in line with the available related literature (Castellano et al., 2012; Lago-Peñas 

& Lago-Ballesteros, 2011; Lago-Peñas et al., 2010; Lago-Peñas et al., 2011; Liu et al., 2015a; 

Liu et al., 2013), 16 performance related match events and one contextual variable were 

chosen as predictor variables in the analyses (See Table 7.1). Operational definitions of these 

match events are included in the table as well (Liu et al., 2015a; Liu et al., 2013). 

 

 

 



Chapter Seven - Modelling Relationships between Match Events and Match Outcome 

89 

Table 7.1. Selected match events and variables 

Groups Events and variables: operational definitions 

Variables related to 

goal scoring  

shot: an attempt to score a goal, made with any (legal) part of the body, either on or off target 

shot on target: an attempt to goal which required intervention to stop it going in or resulted in a 

goal/shot which would go in without being diverted 

shot blocked: a goal attempt heading roughly on target toward goal which is blocked by a defender, 

where there are other defenders or a goalkeeper behind the blocker 
Variables related to 

passing and 

organising 

ball possession (%): the duration when a team takes over the ball from the opposing team without 

any clear interruption as a proportion of total duration when the ball was in play 

pass: an intentional played ball from one player to another 

pass accuracy (%): successful passes as a proportion of total passes 

cross: any ball sent into the opposition team’s area from a wide position 

corner: ball goes out of play for a corner kick 

offside: being caught in an offside position resulting in a free kick to the opposing team 

aerial advantage (%): aerial duels won by a team as a proportion of total duels of the match 

lost ball: a player from the attacking team lost the possession of ball due to a mistake/poor control, 

including turnovers, dispossesses and unsuccessful passes 
Variables related to 

defending 

ball recovery: the event given at the start of a team’s recovery of ball possession from open play. In 

order to give a ball recovery the defending team must have full control of the ball and must start a new 

passage of play. 

tackle: the action of gaining possession from an opposition player who is in possession of the ball 

foul: any infringement that is penalised as foul play by a referee 

yellow card: where a player was shown a yellow card by the referee for reasons of foul, persistent 

infringement, hand ball, dangerous play, time wasting, etc. 

red card: where a player was sanctioned a red card by the referee, including straight red card and a 

red card from the second yellow card 
Contextual variable match location: playing at home or away 

 

7.2.2 Identification of Close Matches 

A k-means cluster analysis was undertaken to identify the cut-off value in goal difference in 

order to classify close matches and unbalanced matches (Liu et al., 2015a). The analysis was 

performed in the data package of IBM SPSS Statistics for Windows, Version 20.0 (Armonk, 

NY: IBM Corp.). Results identified one cluster of 60 matches (unbalanced matches) with a 

goal difference of more than 2 goals (3.75 ± 0.73, ranged from 3 to 6, n = 120 observations), 

and another cluster of 320 matches (close matches) with a difference of less than and equal to 

2 goals (0.99 ± 0.72, ranged from 0 to 2, n = 640 observations). Data of the 320 close matches 

were then imported into the Statistical Analysis System (SAS Institute, Cary, NC) for further 

statistical analysis. 

 

7.2.3 Generalised Mixed Linear Modelling 

Events expressed in percentage units (ball possession, pass accuracy, and aerial advantage) 

were analysed as absolute values; other events were analysed as counts per 50% of ball 

possession. A mixed-model reliability analysis (Proc Mix in SAS) with a random effect for 

team was performed to estimate between-team and within-team standard deviations (SD) for 

each match event (Higham et al., 2014). The between-team SD, which represents differences 

between average team values, was estimated from the random effect. Residual variance of the 
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model was used to calculate the within-team SD, which represents changes in team values 

from match to match. 

 

The cumulative logistic-regression version of the generalised mixed linear model (Proc 

Glimmix in SAS) was used to estimate the effect of a given predictor variable. Match 

outcome expressed as win, loss or draw was the dependent variable and was modelled as the 

log of the odds of a team winning. For the effect of differences in the predictor variable 

between teams on match outcome, the value of the predictor variable was each team's season 

mean, and the effect was estimated as the ratio of the odds of winning for a typically high 

value of the predictor (+1 between-team SD) compared with a typically low value (-1 

between-team SD). For the effect of changes in the variable within a team between matches, 

the individual values of the predictor in each game were used, and the effect was estimated as 

the ratio of odds of winning for a typically high compared with a typically low value of the 

predictor (±1 within-team SD). The odds ratios were converted to the difference or change in 

percent probability of winning a close match defined by centring the two probabilities on 50%. 

The effect of “game location” was derived as the effect of winning a home game vs an away 

game and could be estimated only as a within-team effect. The identity of teams was a 

random effect in all models. Modelling was performed separately for each of the 16 match 

events and for the contextual variable of game location. 

 

Analyses were also performed to take into account the modifying effects of strength of team 

and opposition in each game. Strength was classified into three groups according to the end-

of-season rank (Gómez et al., 2013): high-level teams (rank 1-6); medium-level teams (rank 

7-13); and low-level teams (rank: 14-20). The effect of each predictor variable for each of the 

nine combinations of strength of team and opposition was estimated by including the 

interaction of team and opposition strength as fixed effects (intercepts and interacted with 

each predictor). Between- and within-team SD for evaluating the effects were derived from 

corresponding reliability analyses. Because of the relatively small number of teams in each 

combination, almost all the between-team relationships were unclear; therefore, results of the 

between-team modelling with the nine combinations are not presented. 

 

7.2.4 Inferences 

Uncertainty in the true effects of the predictors was evaluated using non-clinical magnitude-

based inference (Hopkins et al., 2009). Effects were deemed clear if the confidence interval 
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for the difference or change in the probability of winning did not include substantial positive 

and negative values (±10%, which represent one extra win or loss in every 10 close matches; 

(Higham et al., 2014; Hopkins et al., 2009). Magnitudes of clear effects were evaluated as 

follows: <10%, trivial; 10-30%, small; 30-50%, moderate; >50%, large. To reduce inflation of 

Type 1 error, only effects clear with 99% confidence intervals were evaluated. 

 

7.3 Results  

Descriptive statistics and estimated between- and within-team SD from the reliability analysis 

for each selected match event of all 320 close matches and 20 teams are presented in Table 

7.2. Descriptive statistics of match-event values in subgroups defined by the nine 

combinations of team and opposition strengths are presented in Table 7.3. 

Table 7.2. Means and s of match events per match and the estimated within- and between-team SD from the 

reliability analysis (n = 640 observations, 320 close matches) 

Indicator Mean ± s Within-team SD Between-team SD 

shot 13.1 ± 4.8 4.6 1.4 

shot on target 4.6 ± 2.4 2.4 0.4 

shot blocked 2.8 ± 2.0 1.9 0.4 

ball possession (%) 50.0 ± 11.2 9.6 6.3 

pass 402 ± 58 48 35 

pass accuracy (%) 75.2 ± 7.7 6.3 4.7 

cross 21.5 ± 7.6 6.9 3.5 

corner 5.7 ± 2.8 2.8 0.5 

offside 2.7 ± 2.1 2.1 0.4 

aerial advantage (%) 50.0 ± 6.7 6.2 2.7 

lost ball 179 ± 45 37 27 

ball recovery 63.0 ± 17.6 15.6 8.6 

tackle 23.2 ± 9.4 8.8 3.4 

foul 15.5 ± 6.7 6.0 3.1 

yellow card 3.0 ± 1.9 1.8 0.6 

red card 0.20 ± 0.49 0.48 0.07 

 

The between- and within-team relationships of selected variables with the probability of 

winning a close match without modification of team and opposition strength are presented in 

Figure 7.1. Of the 16 events analysed, 11 had clear between-team relationships with the 

probability of winning. Ball possession, pass, pass accuracy and aerial advantage had clear 

positive relationships, while cross, lost ball, ball recovery, tackle, foul, yellow card and red 

card had clear negative relationships. All the analysed variables showed clear within-team 

effects on the likelihood of winning. Eight variables (shot, shot on target, offside, lost ball, 

ball recovery, tackle, foul and game location) had clear positive effects, while five (ball 

possession, pass, pass accuracy, cross and red card) showed clear negative effects, and other 

four variables had trivial effects.  
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Table 7.3. Means and s of match events in subgroups defined by nine combinations of team and opposition end-of-season rank (high, medium, low) 

 

 

Event 

High-level teams (n = 6)  Medium-level teams (n = 7)  Low-level teams (n = 7) 

vs high vs medium vs low  vs high vs medium vs low  vs high vs medium vs low 

N = 44 N = 65 N = 69  N = 65 N = 74 N = 87  N = 69 N = 87 N = 80 

shot 12.6 ± 6.2 13.8 ± 4.5 12.6 ± 4.6  12.5 ± 4.5 13.8 ± 4.7 12.7 ± 4.2  14.1 ± 5.7 13.7 ± 5.1 12.3 ± 4.1 

shot on target 4.2 ± 2.6 5.2 ± 2.4 4.7 ± 2.6  4.2 ± 2.3 4.9 ± 2.4 4.1 ± 2.3  5.0 ± 2.8 4.6 ± 2.3 4.2 ± 2.1 

shot blocked 2.6 ± 1.9 3.2 ± 1.8 2.7 ± 1.7  2.2 ± 1.7 3.0 ± 2.3 2.5 ± 1.9  3.5 ± 2.5 2.9 ± 1.8 2.6 ± 1.8 

ball possession (%) 50.0 ± 11.6 54.4 ± 11.2 57.7 ± 10.1  45.6 ± 11.2 50.0 ± 10.7 51.4 ± 11.0  42.3 ± 10.1 48.6 ± 11.0 50.0 ± 7.7 

pass 447 ± 70 405 ± 55 429 ± 70  404 ± 50 378 ± 32 390 ± 46  421 ± 65 388 ± 48 386 ± 53 

pass accuracy (%) 79.4 ± 6.4 78.8 ± 6.6 80.4 ± 7.6  73.9 ± 6.9 73.3 ±6.5 73.9 ± 8.5  73.2 ± 7.3 73.3 ± 7.5 73.8 ± 7.1 

cross 20.4 ± 9.9 21.1 ± 7.7 20.7 ± 8.1  20.7 ± 5.9 19.1 ± 6.6 21.0 ± 6.7  23.3 ± 8.0 23.3 ± 7.9 22.9 ± 7.6 

corner 5.4 ± 2.7 6.0 ± 2.6 5.7 ± 2.8  5.5 ± 2.7 5.7 ± 2.8 5.4 ± 2.6  6.2 ± 3.0 5.5 ± 3.0 5.6 ± 3.0 

offside 2.3 ± 2.2 2.6 ± 2.1 3.3 ± 2.3  2.6 ± 2.6 2.2 ± 1.9 2.9 ± 1.9  2.3 ± 2.4 2.4 ± 1.6 3.2 ± 2.1 

aerial advantage (%) 50.0 ± 6.9 53.8 ± 5.3 52.6 ± 7.8  46.2 ± 5.3 50.0 ± 5.1 48.3 ± 6.2  47.4 ± 7.8 51.7 ± 6.2 50.0 ± 6.2 

lost ball 165 ± 42 160 ± 36 150 ± 40  192 ± 47 179 ± 40 180 ± 47  204 ± 49 189 ± 45 182 ± 36 

ball recovery 61 ± 15 58 ± 14 55 ± 13  73 ± 24 64 ± 17 61 ± 18  72 ± 21 64 ± 15 60 ± 17 

tackle 22.3 ± 8.5 21.7 ± 8.0 19.0 ± 6.3  28.3 ± 13.9 23.5 ± 8.3 22.4 ± 8.6  27.8 ± 10.9 23.8 ± 8.7 20.4 ± 5.8 

foul 16.6 ± 7.1 13.2 ± 6.0 11.0 ± 4.9  17.9 ± 6.0 17.1 ± 7.0 14.9 ± 6.0  18.6 ± 7.3 16.5 ± 7.3 14.2 ± 5.2 

yellow card 3.1 ± 1.7 2.5 ± 1.7 2.1 ± 1.4  3.8 ± 2.1 3.4 ± 1.7 3.2 ± 2.1  3.5 ± 2.1 2.8 ± 1.9 2.8 ± 1.6 

red card 0.10 ± 0.29 0.10 ± 0.32 0.16 ± 0.39  0.29 ± 0.58 0.26 ± 0.50 0.24 ± 0.54  0.23 ± 0.58 0.23 ± 0.56 0.17 ± 0.41 

Note: n denotes the number of teams, N denotes the number of matches 
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Figure 7.1. Relationships between match events and match outcome in Spanish professional 

football league. Relationships are shown as the effect of an increase of two between- or within-team 

standard deviations in the value of each selected predictor variable on the difference or change in 

probability of winning a close game. Bars are 99% confidence intervals. Dotted lines represent the 

smallest worthwhile change. Asterisks indicate the likelihood for the magnitude of the true effect as 

follows: * possible; ** likely; *** very likely; **** most likely. Asterisks located in the trivial region 

denote likelihood of trivial effects. 

  

Effects varied depending on the strength of team and opposition when we took into account 

the modifying effects of combination of team ranks. For high-level teams, only shot on target 

showed clear within-team effects (positive) in all three combinations of oppositions. Aerial 

advantage showed clear negative effects in matches against high-level oppositions; in matches 

against medium-level teams, shot, lost ball, ball recovery, tackle, foul and game location had 

clear positive effects, while ball possession and pass accuracy had clear negative effects; in 

matches against low-level teams, shot and pass showed clear positive effects, while ball 
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possession showed a clear negative effect. 

 

For medium-level teams, Shot on target and ball possession showed clear within-team effects 

(positive and negative respectively) on the probability of winning a close match for medium-

level teams no matter which level of opponent they were facing. Within-team effects of the 

other variables differed depending on the strength of opposition. In matches with high-level 

oppositions, shot, lost ball, foul and game location had clear positive effects on the likelihood 

of winning, while pass accuracy had clear negative effect; in matches with medium-level 

teams, only tackle demonstrated clear within-team effect (positive); in matches with low-level 

opponents, eight events (shot, shot blocked, lost ball, ball recovery, tackle, foul and yellow 

card) showed clear positive effects, while none showed clear negative effect. 

 

When low-level teams played against high-level teams, a two-SD increase in the value of 

yellow card would lead to a 23% higher likelihood of winning, and the same increase in pass 

and pass accuracy would bring them a 30 and 20% lower probability of winning. Eight 

variables demonstrated clear substantial effects on the probability of winning for low-level 

teams when facing medium-level oppositions, of which six (shot, shot on target, offside, foul, 

yellow card and game location) were clear positive and two (ball possession and red card) 

were clear negative. In the situation of facing low-level opponents, three variables (shot on 

target, tackle and game location) showed clear positive effects and two (shot blocked and 

cross) showed clear negative effects. 

 

7.4 Discussion 

The aim of the present study was to determine relationships of 16 football match events and 

one contextual variable with the match outcome in the Spanish First Division Professional 

Football League. All the variables showed clear within-team relationships and 11 events 

showed clear between-team relationships with the probability of winning. Ball possession had 

a small negative within-team effect but a small positive between-team effect on winning. 

Effects of three other events related to passing and organising and of most events related to 

defending were consistent with those of ball possession. Game location showed small positive 

within-team effect on winning. In the analyses of different strength combinations, almost all 

between-team effects were unclear, while within-team effects varied depending on the 

strength of team and opposition. 
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For the goal scoring-related variables, achieving more shots and shots on target would have 

positive within-team effects on the probability of winning. These findings are in agreement 

with those of prior research, which showed that the frequency and efficiency of shots were 

associated with the winning in football matches (Castellano et al., 2012; Lago-Peñas et al., 

2010; Lago-Peñas et al., 2011; Liu et al., 2015a; Yue et al., 2014). Furthermore, a very likely 

negative effect from the increase of shot blocked and a most likely positive effect from shot 

on target were found for low-level teams when playing against low-level opponents. This 

result is in line with the recent studies that showed the quality of shots rather than the 

quantity determines the game results (Liu et al., 2015a; Yue et al., 2014). And our result 

further emphasizes the importance of this statement in the match situation of low-level teams 

playing against similar level of opposition. 

 

Teams who had more ball possession tended to win more close matches in the between-team 

analysis, but in the within-team analysis, a team with more ball possession in a close match 

tended to have a lower probability of winning. Although previous authors did not state 

explicitly about between-team and within-team effects, their studies provided similar 

conclusions. Several authors (Collet, 2013; Jones et al., 2004; Lago-Peñas & Dellal, 2010) 

analysed ball possession using seasonal mean values for each team, which represents a 

between-team analysis. Their research showed that successful teams (teams winning more 

games) maintained a higher percentage of ball possession than unsuccessful teams, suggesting 

that successful teams made more accurate and difficult passes to avoid opponents’ tackles and 

anticipated quicker teammates’ movements and opponents’ movements and the ball direction 

(Jones et al., 2004). Hence, successful teams could “control” the game by dictating play to 

approach the attacking third of the pitch to create goal-scoring opportunities (Bradley et al., 

2014). Meanwhile, various authors (Bradley et al., 2014; Collet, 2013; Jones et al., 2004; 

Lago-Ballesteros et al., 2012; Lago-Peñas & Dellal, 2010; Lago-Peñas & Gómez-López, 2014; 

Lago, 2009; Lago & Martin, 2007) investigated ball possession at individual match level, 

which would probably bias outcomes towards a within-team analysis. In these studies, teams 

had more possession when they were losing than when winning, which led to the conclusion 

that “in league play, the effect of greater possession was consistently negative” (Collet, 2013, 

p. 123). Taking together, these findings implied that when teams are winning, they tend to 

change their tactics and playing styles to more defensive situations and prefer to play counter 

attacks and direct passes, thus their possession time decreases (Bradley et al., 2014; Lago-

Ballesteros et al., 2012; Lago-Peñas & Gómez-López, 2014; Lago, 2009); conversely, when 
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teams are losing, they tend to make greater efforts to maintain ball possession, hoping for 

goal-scoring opportunities to avoid defeat (Jones et al., 2004).  

 

Pass, pass accuracy and lost ball are three match events related to passing and organising that 

are highly correlated to ball possession: more passes and higher pass accuracy lead to higher 

possession (Collet, 2013), while more lost balls lead to lower possession. Effects of pass and 

pass accuracy were consistent with those of ball possession: both showed positive between-

team effects but negative within-team effects on probability of winning. These results are in 

accordance with findings of a previous study, which showed that the scoring team reduced the 

number and accuracy of passes after scoring (Redwood-Brown, 2008). However, the decrease 

does not happen for high-level teams in close matches against low-level opponents, because 

pass had negative within-team effects for low-level teams when playing against oppositions of 

high level, but positive effects for high-level teams when facing low-level opponents. Pass 

accuracy also showed negative within-team effects for low-level teams in the combination of 

low vs high. 

 

The finding for lost balls could be explained by combining the effects of three defending-

related match events: ball recovery, tackle and foul, which were also found to be consistent 

with those of ball possession. Lost ball, ball recovery, tackle and foul shared very similar 

relationships with the probability of winning. Their between-team effects were all negative, 

while within-team effects were all positive. The between-team effect reflects that teams that 

won more (stronger teams) committed less lost ball, ball recovery, tackle and foul, which is 

easy to understand: the stronger teams attacked more (defended less) and attacked with higher 

accuracy, while the within-team effect can be explained by the zone difference where these 

actions occurred (Almeida et al., 2014; Gómez et al., 2012). When a team won a match, it was 

more likely to perform offensive actions next to the goal-scoring area where the opponent’s 

defending was focused, thus its chance of lost ball increased. However, as these lost balls 

were distant from the team’s own goal area, it would not leave easy counterattack 

opportunities for its opponents (Gómez et al., 2012). Moreover, after the team committed 

these lost balls, it would immediately employ a proactive defensive strategy to recover them 

from interceptions and tackles in the area where they lost the balls (Almeida et al., 2014). 

Although these actions sometimes might end with a foul, regaining ball possession promptly 

and directly in the opponent’s half of the pitch is associated with success in football 

competitions (Almeida et al., 2014; Vogelbein et al., 2014). 
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In accordance with previous findings, results of the present study also showed some 

relationships that are not consistent with ball possession. For example, cross was previously 

demonstrated as a variable that discriminated winning and losing teams (Lago-Peñas et al., 

2010; Lago-Peñas et al., 2011). Our results are in line with this finding: cross showed 

negative between- and within-team effects on probability of winning. The modelling 

accounted for different strength combinations showed that the negative within-team effect of 

cross was clear only for low-level teams when facing low-level oppositions. This finding may 

indicate that the match strategy of low-level teams was more closely depended on wide areas 

and winger players. Low-level teams are tactically and strategically worse prepared, they have 

poorer group-tactical behaviours in small zones of the pitch, and consequently the cross is a 

useful strategy for low-level teams during their offensive phases (Bourbousson et al., 2010). 

In addition, corners were believed to yield most set-piece goals and most achievable attempts 

in the area (Yiannakos & Armatas, 2006), and they were found to account for 20% of the total 

goals scored from set pieces during the 2006 World Cup; however, effectiveness of corner 

kicks was not found to be associated with match outcome (Sainz De Baranda & Lopez-

Riquelme, 2012). Accordingly, results of the present study showed that corners had trivial 

within-team effects on probability of winning a close game. 

 

Previous observations on offside showed contradictory conclusions: one showed there were 

differences among winning, drawing and losing teams (Lago-Peñas et al., 2010), while others 

showed that there were no differences (Castellano et al., 2012; Lago-Peñas et al., 2011). Our 

results showed that offside had a clearly positive within-team relationship with probability of 

winning. It has been verified that attacking space is highly concentrated by well-organised 

defense in Spanish professional league (Castellano & Álvarez, 2013); therefore, penetrative 

passes that could produce shot opportunities that are close to the goal-scoring area are of great 

importance in attacking, while this type of pass is normally associated with offside. 

 

Aerial advantage can be understood as the advantage in fighting for high, long and crossing 

passes, which were identified as the most effective passes to precede goals (Yiannakos & 

Armatas, 2006). Indeed, a clear positive between-team relationship was found between this 

event and likelihood of winning close matches, which indicates that teams winning more 

aerial duels tended to win more games. This event is closely related to the event of cross: 

higher frequency of aerial duel always indicates higher adoption of cross strategy from one or 

both of the confronting teams. Therefore, teams winning more aerial duels are more likely to 



Chapter Seven - Modelling Relationships between Match Events and Match Outcome 

98 

dominate both the attacking and defending phase and eventually to win the match. In the 

matches between high-level teams, aerial advantage showed negative within-team effects on 

probability of winning. This finding tends to reflect that, within a high-level team, winning 

more aerial duels in a close match (especially in a match against a high-level opponent) is 

likely associated with losing. As has been shown before, when a team is losing, it is more 

likely to use cross strategy instead of keeping control of ball possession (Lago & Martin, 

2007). This kind of attempted cross strategy will bring high aerial advantage; however, 

combined with our finding on cross, within a team, employing more cross would actually 

reduce the probability of winning. 

 

Yellow card and red card were previous found to differ significantly between winning and 

losing teams, but they apparently did not contribute significantly to discriminant functions for 

match outcome (Castellano et al., 2012; Lago-Peñas et al., 2010; Lago-Peñas et al., 2011). We 

have shown that both events had clear negative between-team effects on the winning 

probability of close matches, but their within-team effects were different: yellow card had 

trivial effects and red card had negative effects. A red card will lead to a player dismissal, 

which will weaken the performance of the sanctioned team in terms of goal scoring and match 

outcome (Bar-Eli et al., 2006), while the sanction of yellow card may compromise a player’s 

defensive performance in a way to avoid being sent off. Furthermore, yellow card had 

positive relationships with the chance of winning for medium-level teams (when vs low) and 

for low-level teams (when vs high and vs medium), while red card reduced the likelihood of 

victory for low-level teams when playing against opponents of medium level. These findings 

tend to indicate that teams of higher level are less influenced by the sanction of cards. 

 

Results of the current study showed that game location was a contextual variable that had a 

positive effect on the chance of winning a close match, which is supported by findings from 

previous modellings (Lago-Peñas & Lago-Ballesteros, 2011; Lago-Peñas et al., 2010). In 

addition, a recent study (Pollard & Gómez, 2014) identified a mean home advantage value of 

62% in Spanish Professional League during seasons from 2006 to 2012. Therefore, the 

contextual variable of game location should be taken into account when analysing team 

performance in football. Prior authors also indicated that superior teams experience different 

effects of game location from inferior teams (Lago-Peñas & Lago-Ballesteros, 2011). The 

same trend was found in our results. Additionally, different game-location effects were found 

when playing with different oppositions. When playing against an opponent of the same level, 
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the smallest game-location effects were found for high- and medium-level teams, while the 

largest appeared for the low-level teams. These findings are in line with previous studies 

which showed that game-location effect is influenced by strength of opposition, and that 

higher effects exist when the team is confronting an opponent of better quality (Oliveira et al., 

2012; Pollard & Gómez, 2009). 

 

The findings in this study represent associations between final score line and match events 

accumulated throughout the match, when the score line may be different. However, the score 

line during a match is highly correlated with the final score line, owing to the fact that football 

is a low scoring game (Gómez et al., 2013). Our findings therefore arise from and represent 

effects of score line during the match, but in future research it would be preferable to quantify 

the match events between each change in the score line, or to adjust total game events for the 

overall percentage of time spent in different score-line situations. 

 

7.5 Conclusions 

Generalised mixed linear modelling appears to be a powerful statistical approach to identify 

key performance indicators in football. The approach allows more objective information to be 

provided to the coach and performance analyst for evaluating their team’s post-match 

performance and to take into account the strength of the opposition when planning training 

sessions and match tactics for an upcoming match. For example, the modelling in the current 

research identified a negative effect from the increase of shot blocked and a positive effect 

from shot on target in games where low-level teams played against low-level oppositions, 

which may indicate that the quality of shots rather than the quantity determines the game 

results in this type of encounter. Depending on this finding, coaches could therefore design 

pre-match training sessions to practice and improve players’ shot qualities before such 

matches. Additionally, aerial advantage showed negative within-team effects on winning in 

close matches where high-level teams faced high-level opponents. While coaches and analysts 

from high-level teams should therefore plan match tactics to maintain ball possession by 

keeping the ball on the ground rather than trying too many long balls and crosses. 
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Chapter Eight – Conclusions, Limitations and Future Research 

Lines 

 

8.1 Main Conclusions and Outcomes of the Thesis 

(1) By using the operational definitions and the data gathering methods of OPTA Sportsdata 

Company, the football match performance-related statistics generated from them researched a 

high level inter-operator reliability. Hence, their statistics could be used validly for academic 

research, public publications and coaching purposes. Meanwhile, the reliability could be 

further strengthened by potential advanced techniques of tracking players and more specific 

definitions of some defending match actions and events. 

 

(2) Goalkeeper from high-level teams of La Liga 2012-13 achieved the highest Pass Acurracy 

and Acurracy of Pass to Forward Half, while the lowest occurred with goalkeepers from low-

level teams. In addition, goalkeepers experienced different challenges and showed differential 

performance under different situational conditions depending on team and opposition strength. 

 

(3) Outfield players from top3 teams of La Liga 2012-13 made more Assist, Shot on Target, 

Ball Touch, Pass, Pass Accuracy, Through Ball, Successful Dribble but less Clearance than 

those from bottom3 teams. Effects of team and opposition strength are greater than the effects 

of match location and match outcome on the variability of players’ technical match 

performance 

 

(4) High-level teams of UEFA Champions League (2009-2013) are characterised by stability 

of performance no matter play against which opponent, with result pressure or where they 

play. On the other hand, performances of intermediate- and low-level teams are associated 

with more variation to different situational variables. 

 

(5) Relationships between 24 performance-related match statistics and the match outcome in 

the group stage of FIFA World Cup (2014, Brazil) were determined. For all the 48 games, 

nine match statistics had clearly positive effects on the probability of winning (Shot, Shot on 

Target, Shot from Counter Attack, Shot from Inside Area, Ball Possession, Short Pass, 

Average Pass Streak, Aerial Advantage, and Tackle), four had clearly negative effects (Shot 
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Blocked, Cross, Dribble and Red Card), other 12 statistics had either trivial or unclear effects. 

While for the 38 close games, the effects of Aerial Advantage and Yellow Card turned to 

trivial and clearly negative, respectively. 

 

(6) The relationship of 16 football match events and one contextual variable with the match 

outcome in the Spanish First Division Professional Football League was quantified. All the 

analysed variables showed clear within-team relationships and 11 events showed clear 

between-team relationships with the probability of winning a close match. Ball possession 

had a small negative within-team effect but a small positive between-team effect on winning. 

Effects of three other events related to passing and organising and of most events related to 

defending were consistent with those of ball possession. Game location showed small positive 

within-team effect on winning. In the analyses of different strength combinations, almost all 

between-team effects were unclear, while within-team effects varied depending on the 

strength of team and opposition. 

 

8.2 Limitations 

(1) Although the current thesis considered the effects and influences of situational variables 

(match location, match outcome, team and opposition strength, match type and competition 

type) on football match performances in a great depth, the interaction effects from these 

variables have not be explored. Additionally, match period (i.e., first half, second half and 

extra time) and competition period (e.g., group stage/knock-out stage, beginning/middle/end 

of season), which are also very important situational variables, have not been taken into 

account into the current thesis. 

 

(2) Due to the availability of data, this thesis merely analysed count values of match actions 

and events accumulated throughout the entire match and final score line. However, this 

approach may not be the most appropriate way to analyse the football match performance 

because it may miss some information on the the highly dynamic and complex nature of the 

matches. 

 

(3) The detailed information about the pitch area (e.g., wide/middle area) and zone 

(e.g.,attacking/organising/defending third) where the match actions and events occurred 

which may caused high interests from players, coaches and performance analysts were lacked 

as well. 
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(4) The variables included in the thesis are all tactical and technical parameters, whilst 

physical and physiological parameters (e.g., heart rate, distance covered), which may have 

influences on or may be influenced by the tactical and technical match actions and events 

have not been included. 

 

8.3 Future Research Lines 

(1) Subsequent research should take into consideration the other two situational variables of 

match period and competition period. Meanwhile, the interaction effects of all the situational 

variables could be further explored. 

 

(2) Future research is also recommended to split matches into different episodes depending on 

different score lines in a match, and to analyse count values of match actions and events 

accumulated throughout that specific match episode, which can provide more information on 

the dynamics of the players, teams and oppositions. Moreover, the pitch area and zone where 

the match actions and events occurred are suggested to be included as well. 

 

(3) More research is required to combine the physical and physiological parameters with the 

tactical and technical parameters, in the purpose to dig deeper which factors and/or 

combination/interaction of factors are the most important ones influencing on the success of 

football competitions. 

 

(4) Investigations focusing on group-tactical patterns should also be encouraged, because they 

allow to analyse the influence of specific tactics and strategies during a match. In addition, the 

analyses on the influences and effects of key match events (e.g., substitutions, yellow cards, 

red cards or penalties) during games are also candidates for future research. 
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