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Abstract

In recent years, the role of data and statistics in the world of professional sports in general, 
and specifically professional football, is becoming exceedingly significant. Thousands of 
data points, in hundreds of parameters and factors, are recorded for every top level match 
and can be used to consolidate outcome driving parameters and thresholds, along side 
finding parameters that characterize playing style, formations, teams, leagues and 
competitions. Carpita et al. (2014) apply several data science and machine learning tools to 
identify a relatively small set of factors that have a significant effect in determining match 
outcome. Specifically, they apply random forest algorithms and principal component 
analysis (PCA) for feature selection and parameter reduction. The original data set 
consisted of 482 variables from 4 seasons of Italian Serie A football and they generate 
match outcome probability predictions using different methods whose accuracy is 
compared.  Specifically, they show that the amount of goal scoring opportunities, defensive 
actions near own goal, lost balls and crosses and attack success rate, are drivers of match 
outcome for the home team. Moreover, the amount of goal scoring opportunities, headers 
in own penalty area, general defensive actions, ball touches in midfield and more, were 
found to determine match outcome for the away team. Furthermore, the data was used to 
examine the similarities between different seasons of Italian top tier football.
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Abstract

In this study, we expand the Italian study to similar data from the 
football league in Israel. This comparison provides a powerful 
benchmark evaluation with insights that can be further generalized. We 
model the relationship between outcomes of a football match (win, 
lose or draw) and a set of variables describing the game across time, by 
analyzing data from consecutive yearly championships in Israeli and 
Italian leagues. Differences and similarities are highlighted and 
interpreted. Characteristics of the two leagues are used to interpret the 
results.

An information quality (InfoQ) assessment of the work will be provided.
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INSTAT data from Italian Series A  and  Israel 
Premier League (IPL) in 15/16 and 16/17



Agenda

• Analytics in sports: How and why

• The football benchmarking study: Series A and IPL

• Information quality assessment
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Betting
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Team Management
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Game Management

numbers

data

statistical analysis

findings

information

insight
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Game Management
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Indentifying the factors which mostly affect
the probability of winning a match

Game Management
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Game Management
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760 Serie A matches and 480 Israeli Premier League (IPL) matches .
The data was provided by Instat ltd.
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Random forest

- Shots to Post

- Shots

- Rec Balls

- Key passes

Outcome
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Shots P

Shots
Key Passes

Rec Balls
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Importance of Components Table:

Comp 4 Comp 3 Comp 2 Comp 1
0.631 0.883 1.027 1.329 Standard Deviation
0.099 0.195 0.264 0.442 Proportion of Variance
1 0.9 0.705 0.442 Cumulative Proportion

Loadings Table:

Comp 4 Comp 3 Comp 2 Comp 1
-0.220 -0.316 0.919 Shots P
-0.715 -0.125 -0.268 -0.633 Shots
0.645 -0.445 -0.619 Key Passes
0.154 0.829 0.283 -0.458 Rec Balls
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Mutual Unique in IPL Unique Serie A 

grave mistakes tackles by defenders midfielders pass precision 

shots on target  %of shots saved by GK 
from total amount of 
opponent’s shots 

pass precision 

 %of shots on target from 
total number of shots 

precisoin of defensive 
actions 

crosses 

shots from the box attacks attacks entering the final 
quarter of the pitch 

 %of shots on target by 
midfielders 

recovered balls  

 %of shots on target by 
forwards 

non attacking passes  

key passes free ball pick ups in the 
opponent’s half 

 

general precision  %of ground challenges won  

 %of passes into the box 
from total number of passes 

attacking passes  

 %of key passes from total 
number of passes 

air challenges  
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The quality of ball movement in Serie A is improved in relation to the IPL with substantially higher amount of 
passes into the box, a higher absolute and relative amount of key passes, a higher percentage of short passes 
from total amount of passes, a shorter average pass length and a higher relative amount of attacks that last 
between 15 and 45 seconds.  
Additionally, it seems that attack efficiency in Serie A is significantly better than in the IPL with higher absolute 
and relative amounts of shots from the box, attacks entering the box / final quarter of the pitch and time in 
possession in the final third of the pitch. 
Furthermore, and maybe most importantly in an attacking perspective, the average speed of attacking actions 
and accurate passes are substantially higher in Serie A.

Significant differences were found in 54 out of 128 predictors, showing the vast differences in quality of performance
between the leagues

Surprisingly, the amount of grave mistakes and lost balls in Serie A are higher than in the IPL

Major differences between the leagues are amongst defenders and forwards

Italian defenders are more focused on their main functionality - defensive duties

Italian forwards are also more defensively active than the Israeli ones



Future projects
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• Study the effect of tactical discipline on match outcome and 
performance in key match outcome drivers. In a preliminary study 
we found a substantial positive correlation between tactical 
discipline and match outcome, using players' average location on the 
pitch. 

• An exploratory study on passing network profiles and a team's 
offensive efficiency. The goal will be to find the optimal profile of a 
passing network (existence of pivots - yes/no? etc.) as an illustration 
of the best form of ball movement.

• Conditions that enable youth player integration in first teams and 
young player breakthroughs. Integration will be tested using playing 
minutes and position specific KPIs. 



InfoQ(f,X,g) = U( f(X|g) ) 

g A specific analysis goal

X The available dataset

f An empirical analysis method

U A utility measure

Kenett, R.S. and Shmueli , G. (2014) On Information Quality , Journal of the Royal Statistical Society, Series A (with 
discussion), Vol. 177, No. 1, pp. 3-38, 2014.  http://ssrn.com/abstract=1464444.

The potential of a particular dataset, 
to achieve a particular goal, 

using a given empirical analysis method 

Information Quality (InfoQ)
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http://ssrn.com/abstract=1464444


Analysis goal

g X
Available data 

f
Data analysis

method 

Utility measure

U
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Analysis goal

g

Domain goal
What, why, when, where, how

-> Analysis goal
Explain, predict, describe
Enumerative, analytic
Exploratory, confirmatory
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X
Available data 

Data Source
• Primary, secondary
• Observational, experiment
• Single, multiple sources
• Collection instrument, protocol

Data Type
• Continuous, categorical, mix
• Structured, un-, semi-structured
• Cross-sectional, time series, 

panel,  network, geographical

Data Size and 
Dimension
• # observations
• # variables
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f
Data analysis

method 

Statistical models and methods 
• Parametric, semi-, non-parametric
• Classic, Bayesian

Data mining algorithms

Graphical methods

Operations research methods 
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Utility measure

U

Domain goal -> Analysis goal

• Predictive accuracy, lift 
• Goodness-of-fit 
• Statistical power, statistical significance
• Strength-of-fit
• Expected costs, gains
• Bias reduction, bias-variance tradeoff
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Data 

Quality

Information 

Quality

Analysis 

Quality

1.Data resolution

2.Data structure

3.Data integration

4.Temporal relevance

5.Chronology of data and goal

6.Generalizability

7.Operationalization 

8.Communication

Goals

Analytic 
Space

Domain 
Space

Insights

How

Analysis goal

g X
Available data 

f
Data analysis

method 

Utility measure

U

What

InfoQ(f,X,g) = U(f(X|g)) 
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Data 

Quality

Information 

Quality

Analysis 

Quality

1.Data resolution

2.Data structure

3.Data integration

4.Temporal relevance

5.Chronology of data and goal

6.Generalizability

7.Operationalization 

8.Communication

Goals

Analytic 
Space

Domain 
Space

Insights

How

# Dimension Note Value Index

1 Data resolution 5 1.0000

2 Data structure 4 0.7500

3 Data integration 5 1.0000

4 Temporal relevance 5 1.0000

5 Generalizability 3 0.5000

6 Chronology of data and goal 5 1.0000

7 Concept operationalization 2 0.2500

8 Communication 3 0.5000

InfoQ Score = 0.68

InfoQ=68%
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InfoQ(f,X,g) = U(f(X|g)) 
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Analysis of Drivers of Football Match Outcomes with Data Mining:
A Benchmarking Study of Italian and Israeli Statistics

InfoQ assessment
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Analysis goal

g X
Available data 

f
Data analysis

method 

Utility measure

U

g A specific analysis goal

Increase probability of winning by implementing winning strategies
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Analysis goal

g X
Available data 

f
Data analysis

method 

Utility measure

U

X The available dataset 

760 Serie A matches and 480 Israeli Premier League (IPL) matches

455 parameters per match

The data was provided by Instat ltd.
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Analysis goal

g X
Available data 

f
Data analysis

method 

Utility measure

U

f An empirical analysis method

Random forests and other ML techniques
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Analysis goal

g X
Available data 

f
Data analysis

method 

Utility measure

U

U A utility measure

Improved game strategy



43

INSTAT data from Italian Series A  and  Israel 
Premier League (IPL) in 15/16 and 16/17#1 Data Resolution



#2 Data Structure
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Data from 
wearables

Physiological 
data

Blogs

Crowd 
reaction



#3 Data Integration
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Match variables in Series A 
and IPL matches



#4 Temporal Relevance
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Apply analysis to 15/16 and 
16/17 seasons



#5 Chronology of Data & Goal
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Off line (strategy) versus on 
ground (tactical) decisions



Statistical 
generalizability 

Scientific 
generalizability 

#6 Generalizability
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#7 Operationalization
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Off line (strategy) versus on 
ground (tactical) decisions:

• Who
• When
• Where
• How
• What



#8 Communication
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• Data Cleaning

• Preprocessing 

• Reweighting

• Bias Adjustment

• Meta-Analysis

• Retrospective Experimental Design Analysis

• Censoring and Truncation
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Kenett, R.S. and Shmueli , G. (2014) On Information Quality , Journal of the Royal Statistical Society, Series A (with discussion), Vol. 177, No. 1, pp. 3-38, 2014.  
http://ssrn.com/abstract=1464444.

InfoQ at the Post-Data-Collection Stage

http://ssrn.com/abstract=1464444
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Questions?


