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Presentation of the seminar paper:

Investigation of panel data featuring different characteristics that affect 
football results in the German Football League (1965-1990):

Controlling for other factors, are there significant effects of changes inside 
the team which make it easier to influence success?

PhD-Course „Econometric Methods of Panel Data“
Hosted by Prof. Robert Kunst
University of Vienna
June 10th, 2009
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1. State of work:
- In progress, together with Berno Büchel (University of Bielefeld)

2. Under investigation:
- Success in business/poltics tricky to measure, while outcome in sports is somehow 

one-dimensional and „easy trackable“
- Accessable: success change

Changes are negatively influenced by degree of success
- Rather evident:   success success

Higher self-esteem (presumably dominating) vs. „pressure leads to higher effort“
- Not evident:         change success

Coach‘s trade-off: Learning vs. pressure
3. Basic approach:

- Success (goal difference) as explained variable 
- Nr. of changes explaining variable (along with different control variables)
- Distinction between three base cases (change after a victory, after a draw, and 

after a defeat)

Motivation

1.Introduction 2.Inspecting the Data 3.Estimation of Different Models   4.Comparison and Results 5.Conclusions/Discussion

Does Change Influence Success? (Panel Data Analysis of Football Results)
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Used Data
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1. Data provider:
IMPIRE AG (Germany)

2. Data:
- Football results in the first German football league
- 1965-1990: 26 seasons*34 games, 39 clubs (15912 unbalanced 

observations)
- Covering different aspects as: Involved clubs, hosting club, result, clubs‘ 

chart positions, number of player exchanges compared to last game

3. Data modifications:
- First game of each season removed
- Results of first game still stored and used as lagged values in second 

game to prevent additional loss of observations
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Impact of Success on Number of Exchanges
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1. Introducing Remarks:
- Would mean that there are no individual differences between clubs 

and no common effects over time

- A priori: Neglecting presumable individual effects will result in 
omission bias

2. Theoretical Model:

3. Estimated Model:

Pooled OLS

1.Introduction   2.Inspecting the Data 3.Estimation of Different Models 4.Comparison and Results 5.Conclusions/Discussion
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4. Estimation output:

Pooled OLS
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5. Comments:

- Negative significant intercept

- Significant controlling variables (GODIt-1 , POS, POSO, HOME)

- Effects of CHNG turn out to be unclear

Pooled OLS
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1. Introducing remarks:
- Accounts for unobserved differences between clubs (individual 

effects) but neglects common effects over time

- A priori: Individual effects „make sense“, rather than time-effects

2. Theoretical model:

3. Estimated model:

Fixed Effects (One-Way)
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4. Estimation output:

Fixed Effects (One-Way)
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5. Comments:
- Negative intercept (In this case of secondary relevance due to

estimation procedure chosen by software)
- Significant controlling variables (GODIt-1, POS, POSO, HOME)
- Effects of CHNG again unclear
- Robust covariance matrix estimation procedures (Arellano [1987] and

Beck/Katz [1995]) lead to analog results
- Large T (=858) and small autoregressive coefficient (0.03) should lead
to neglectable Nickell (1981) bias: Dynamics sufficiently captured

Fixed Effects (One-Way)
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1. Introducing remarks:
- Two significant error components would indicate that there are 

differences between the clubs (individual effects) and also common 
effects over time

- A priori: Individual effects are easy imaginable while time effects are 
implausible

2. Theoretical Model:

3. Estimated Model:

Fixed Effects (Two-Way)

itti

itititti

tiitittiit

HOMECPOSOCPOSCLOSSCHNGC
WINCHNGCCHNGCGODICCGODI

νλμ +++

++++

+++=

−

−−

                
*)8(*)7(*)6(**)5(                

**)4(*)3(*)2(][

1,

1,1,

ittiitit Xy νλμβα +++′+=

1.Introduction   2.Inspecting the Data 3.Estimation of Different Models 4.Comparison and Results 5.Conclusions/Discussion

Does Change Influence Success? (Panel Data Analysis of Football Results)



Andreas Brunhart (June 10th, 2009): 17/30

4. Estimation output:

Fixed Effects (Two-Way)
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5. Comments:
- Negative intercept (In this case again of secondary relevance
due to estimation procedure chosen by software)

- Significant controlling variables (GODIt-1 , POS, POSO, HOME),
very similar estimates compared to FE (1-way)

- Estimated time effects are small and seem insignificant

- Effects of CHNG again unclear

Fixed Effects (Two-Way)
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1. Introducing remarks:
- Assumes that unobserved effects are uncorrelated with explanatory

variables 

- Accounts for unobserved differences between clubs (individual 
effects) but neglects common effects over time

- A priori: Individual effects „make sense“, but small individual 
dimension (N=39) compared to large time dimension (T=858) rather 
favours the view of non-random effects

2. Theoretical model:

3. Estimated model:

Random Effects (One-Way)
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4. Estimation output of different error component variance estimators:

Random Effects (One-Way)
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5. Comments:

Swamy/Arora (1972) seems
not appropriate in this case,
since it reports all indivdual
effects to be zero
Wallace/Hussain (1969) provides positive estimates for the individual
effects, but Hausman-Test cannot be conducted

Wansbeek/Kapteyn (1989) yields very similar estimates of covariates
and effects but Hausman-Test can be conducted. This procedure
obtaines θ = 0.82:

Random Effects (One-Way)

Pooled OLS                         fGLS LSDV                                      Between

θ
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Explaining Variables have same significance within the different 
model spedifications, only significance of CHNG varies

[2], [3], and [4] provide comparable coefficient and S.E. estimates

Comparing the Different Models
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Different evaluation methods provide coherent results

Fixed Effects (1-way) appears to be the most appropriate
specification for the underlying data

Perfectly in line with a priori considerations

Choosing a Model
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GODIt-1 : As expected, goal difference is a positive function of the past goal difference for 
all the three cases (GODIt-1 =0, >0, <0)

CHNG: Even though coefficient signs yields interesting insights, they remain weak since t- 
values and F-tests are not significant for alle the three cases (GODIt-1 =0, >0, <0)

POS: Obviously, own strength is positively related to success (Own strength is measured 
by the proxy chart position, which is a decreasing function of strength)

POSO: Opponent‘s strength is negatively related to success (Opponent‘s strength is 
measured by the proxy chart position, which is a decreasing function of strength)

HOME: Not surprisingly, there exists a strong and highly significant home advantage

Anticipated impacts of controlling variables are confirmed by the covariates estimates, 
while influence of interest (CHNG on GODI) remains unclear

Chosen Model: Fixed Effects (One-Way)
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Evaluation of the different cases (GODIt-1 =0, >0, <0) regarding F-Tests and 
the t-value of the base group (GODIt-1 =0) indicate no clear significance of 
CHNGt on (GODIt)

Therefore, we have no clear indication that the coach‘s decisions as a 
reaction on past success (shown earlier) singificantly influence success
whatsoever the result in past game was

Chosen Model: Fixed Effects (One-Way)
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Evaluation of the different cases (GODIt-1 =0, >0, <0) regarding F-Tests and 
the t-value of the base group (GODIt-1 =0) indicate clear significance of 
GODIt-1 (on GODIt)

Chosen Model: Fixed Effects (One-Way)
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Chosen Model: Fixed Effects (One-Way)
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Controlling variables are very significant and of expected nature, while impact
of changes on success remain unclear (change success):

Therefore, we have no clear indication that the coach‘s decisions as 
a reaction on past success (shown earlier) singificantly influence
success whatsoever the result in past game was

Possible source of insignificant influence of interest (CHNG on GODI) for all 
three groups (GODIt-1 =0, >0, <0):

Not possible to account for the distinction between forced exchanges 
and voluntary modification of the team line-up as a way to influence 
outcome

Possible drawback of usage of data set:

„Unbalancedness“ is systematic

Opposite direction (success change) would be worth further examinations
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Some Concluding Remarks
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andreas.brunhart@gmx.li

Thanks for your attention!

Questions and comments VERY welcome…
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Quoted Literature
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