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Game Theorists View: Skill, Strategy and Passion: an 
empirical Analysis of Soccer (Frederic, Luca, Aldo, 
Working Paper, CentER, April 2000)

Home field 

Losing 

Winning 

Team skills

Probability of scoringIndependent Variable
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Statisticians views: Maher(1982), Baxter and Steveson(1988), 
Ridder et al. (1994), Jackson(1994), Fahrmeir and Tutz (1994), 
Clarke and Norman (1995), Dixon and Coles(1997), Lee(1997), 
Pollard and Reep (1997), Rue and Salvesen (1997), and Kuonen
(1997a,b).

Mixed Possion (including 
effect of home effect, 
offensive and defensive 
abilities)

Negative Binomial

Usual PossionScoring of goals 

Regression TechniqueDependent Variable
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Combine views of game theorists and statisticians……

Game Theorist

Parametric Survival Model

Simple Possion
Mixed Possion

Negative Binomial

Team skills
Current Score

Home Field Advantage

Probability of Scoring

Statistican

Number of goal per game



Data Sample
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FA Premier League (official)
http://www.premierleague.com

Main 
source

Other football internet 
source: 
http://stats.premierleague.com

Other 
source

Min. difference in 
ability

Liverpool, Chelsea, Manchester 
United, Arsenal

Sample

Enable PredictionYear 2001 to Year 2004Period 

Easy AccessEnglish Barclays PremiershipData
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Compared with count data in previous studies, our studies 
are having the following particular problems:

Panel data with attrition across club and across players

Censored Scoring Time

Lack of proxy for:
Players ability
Players strategies
Newly promoted clubs effect
Overwhelming strong clubs effect
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There are six categories of instruments:

1. Match specific

2. Field specific

3. Strategy specific

4. Last matches results

5. Own team specific

6. Opponent team specific
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Current scoreField specific

Current goal home

Current goal away

Current goal conceded home

Current goal conceded away

Attendance ratio

Home field advantage

ClimateMatch Specific

Proxy VariableCategory 



Variables Collected

Literature
Review

Model

Data

Estimation

Conclusion

Last year foulsStrategic Specific
Last year yellow/red cards
Last year goal
Last year goal conceded
Last year shoot
Previous Three Matches ResultsLast Matches
Current Position in the league
Last year positionOpponent Team
Newly promoted team effect
Last year positionOwn Team 

Proxy VariableCategory 



Estimation Model
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Hazard function:

1)( −= αγαλ tt

tt ln)1()ln()(ln −+= αγαλ

where )exp( βγ x′=

Parametric (Weilbull) Survival Model:

Taking Logarithm of both sides yields:

and x is a vector of independent variables 



Non-Parametric Estimation
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Empirical Kaplan-Meier Survival Estimate
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Empirical Kaplan-Meier Smoothed Hazard Estimate



Estimation Result
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Robust standard error Used0.000Chi-Square Test

**significant at 0.01-1095Log likelihood

*** significant at 0.005909Number of observation 

0.764 0.00-5.243Constant Term

0.301 0.99-0.009Last Year Goal Conceded

0.001.0050.006Last Year Goal ***

Strategic Specific
0.237 1.0030.003Weighted previous three results

Previous Game effects
0.001.0120.011Opponent Last year position***

Opponent Ability

0.002 1.2030.185Net Goal (Away)***

0.001.170.157Net Goal (Home)***

0.094 1.1260.119Current Score**

Field specific
0.077 1.1590.147Home Field Advantage**

Match specific
P-value Hazard RatioCoefficientIndependent Variables



Parametric Estimation
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Conclusion -0.092Previous game result

0.244Last year goal conceded

-0.153Last year goal

-4.763Net goal (Away)

-4.045Net goal (Home)

-3.062Current score

-3.816Home effect

-0.305Opponent ability

Marginal effectVariable
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Hazard Rate Across Time
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Parametric Estimation
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0.01940.1768912100

0.02020.32816862010

0.02130.45725203020

0.02280.56833834030

0.02580.66682755040

0.02330.73641916050

0.02960.80431357060

0.0280.8523888070

0.01980.8789559080

HazardFailureTotalToFrom 
Cum.Beg.Time interval
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Home effect on Hazard Function
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Home effect on Survival Function
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Current Score effect on Survival Function
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Current Score effect on Survival Function
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We would like to test whether the leave of Beckham would 
fundamentally change the scoring time of Man United.

From 2001 to 2002 From 2003 to 2004

Side-story: Beckham’s effect



Side-story: Beckham’s effect
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Assuming the presence of Beckham is time-invariant fixed 
effect to the scoring probability of Manchester United, we 
tried to use dummy to proxy his contribution. Beckham’s 
effect is measured by:

seffectbeckhamseffectBeckham xxt ''11 ......ln)(ln ββαλ +++=

where 0
1

' =seffectbeckhamx in season
05/0404/03
03/0202/01

−
−

)(lnln)1( tSt μα −−+
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Beckham effect is positive to the scoring probability
Yet it is not so significant (p ~ 0.5)

Side-story: Beckham’s effect
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Beckham effect is positive to the scoring probability
Yet it is not so significant (p ~ 0.5)

Side-story: Beckham’s effect



Possible Extension
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The model derived can be extended by:
1. Including more mid-stream team data

2. Add strategic variables of formation arrangement

3. Observe the effect of pre/post half-time

4. Observe the difference between time to 1st goal and time to 2nd

goal 

5. Run panel data across different league in different countries

6. Evaluation of each player’s marginal contribution 
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