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FIGRE 1. 

INJURY TIME AWARDED BY SCORE MARGIN 

 
Number of minutes awarded by referees as a function of the margin in favor of the home team at the end of 

the match (goals scored by home team - goals scored by visitors).  

 

Note: 3.3% of the matches ended with score differences smaller than -2. 5.2% of the matches ended with 

score differences larger than 3.  
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TABLE 1. 

DESCRIPTIVE STATISTICS 
 

 

Variable Obs. Mean Standard 
Deviation 

Min Max 

Score Difference 750 0.58 1.71 -5 6 

Score Home 750 1.57 1.32 0 7 

Score Visitor 750 1.00 1.08 0 7 

Goals in Extra Time Home 750 0.04 0.21 0 1 

Goals in Extra Time Visitor 750 0.03 0.17 0 1 

Minutes Extra Time 2nd Half 750 2.93 1.11 0 7 

Minutes Extra Time 1st Half 750 0.79 0.73 0 3 

Yellow Cards Home 750 2.23 1.37 0 7 

Yellow Cards Visitor 750 2.55 1.39 0 8 

Red Cards Home 750 0.09 0.30 0 2 

Red Cards Visitor 750 0.08 0.31 0 3 

Total Player Substitutions 750 4.496 1.06 0 6 

Attendance 750 27.84 17.78 5 98 

Attendance/Capacity 750 0.74 0.17 0.19 1 

Distance Home - Visitor (1000 
KM) 

750 0. 73 0.60 0 2.70 
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TABLE 2. 

MINUTES OF INJURY TIME AT END OF MATCH IN CLOSE MATCHES 

 

The dependent variable is the length of injury time in matches that ended with a 1 goal difference. Controls are included for variables that may affect 

‘true’ stoppages in the match. Score difference is 1 if home team finished ahead by 1 goal, 0 if home team finished behind by 1 goal. 

 

 Score 
Difference 

Yellow 
Cards 

Red 
Cards 

Player 
Substituti

ons  

Year 
Effect 

Budget 
Home 

Budget 
Visitor 

Rank 
Home 

Difference 
in Rank+ 

(home-vis) 

Team 
Fixed 
Eff. 

Constant R Sq 
(N) 

 
(1) -1.88**          3.98** 0.4852 

 (0.12)          (0.09) (268) 
             

(2) -1.86** 0.08** -0.2 0.14**       2.94** 0.5221 
 (0.11) (0.02) (0.13) (0.05)        (268) 
             

(3) -1.86** 0.07** -0.2 0.03 0.37*      3.28** 0.5328 
 (0.11) (0.02) (0.13) (0.07) (0.15)      (0.31) (268) 
             

(4) -1.8** 0.06** -0.19 0.04 0.29 -0.03 0.05*    3.21** 0.5492 
 (0.11) (0.02) (0.13) (0.07) (0.17) (0.02) (0.02)    (0.31) (268) 
             

(5) -1.78** 0.06* -0.19 0.04 0.11 0 0.05** 0.02 -0.03*  3.23** 0.5637 
 (0.11) (0.02) (0.12) (0.07) (0.19) (0.02) (0.02) (0.01) (0.01)  (0.33) (268) 
             

(6) -1.77** 0.05* -0.17 0.04 -0.09 0.06 0.05** 0.01 -0.03** yes 3.28** 0.6025 
 (0.12) (0.03) (0.13) (0.07) (0.37) (0.1) (0.02) (0.03) (0.01) home (0.6) (268) 
             

(7) -1.76** 0.06* -0.16 0.02 0.52 -0.01 -0.02 0.02 -0.02* yes 3.01** 0.6063 
 (0.12) (0.03) (0.13) (0.07) (0.37) (0.02) (0.08) (0.01) (0.01) visitor (0.44) (268) 

Standard Errors In parenthesis * Significant at 5% level; ** Significant at 1% level; + Rank Difference: Absolute value of Rank Home- Rank Visitor. 
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TABLE 3. 

MINUTES OF INJURY TIME AT END OF FIRST HALF WHEN RESULT AT END OF HALF IS CLOSE  

 

The dependent variable is the length of first half injury time in matches in which the first half ended with a 1 goal difference. Controls for variables that 

may affect ‘true’ stoppages in the match are included. Score difference is 1 if home team finished half ahead by 1 goal, 0 if home team finished half 

behind by 1 goal. 

 

 Score 
Difference 

at Half  

Yellow 
Cards 

first half 

Red 
Cards 

first half 

Player 
Substit. 
first half 

Year 
Effect 

Budget 
Home 

Budget 
Visitor 

Rank 
Home 

Difference 
in Rank+ 

(home-vis) 

Team 
Fixed 
Eff. 

Constant R Sq. 
(N) 

 
(1) 0.13          0.7** 0.01 

 (0.08)          (0.06) (332) 
             

(2) 0.10 -0.06* -0.26 0.12       0.81** 0.03 
 (0.09) (0.03) (0.26) (0.08)       (0.09) (290) 
             

(3) 0.10 -0.06* -0.26 0.12 0.04      0.79** 0.03 
 (0.09) (0.03) (0.26) (0.08) (0.08)      (0.1) (290) 
             

(4) 0.10 -0.06* -0.24 0.12 -0.02 0.01 0.01    0.76** 0.03 
 (0.09) (0.03) (0.26) (0.08) (0.1) (0.01) (0.01)    (0.01) (290) 
             

(5) 0.11 -0.06* -0.24 0.12 -0.02 0.01 0.01 0.00 0.00  0.78** 0.03 
 (0.09) (0.03) (0.26) (0.08) (0.12) (0.02) (0.01) (0.01) (0.01)  (0.13) (290) 
             

(6) 0.08 -0.05 -0.18 0.13 0.17 -0.07 0.01 -0.03 0.00 yes 1.42** 0.10 
 (0.09) (0.03) (0.27) (0.08) (0.25) (0.07) (0.01) (0.03) (0.01) home (0.45) (290) 
             

(7) 0.09 -0.05 -0.17 0.08 0.46 0.00 -0.11 0.00 -0.01 yes 0.59* 0.19 
 (0.09) (0.03) (0.26) (0.08) (0.24) (0.02) (0.06) (0.01) (0.01) visitor (0.28) (290) 

Standard Errors In parenthesis * Significant at 5% level; ** Significant at 1% level; + Rank Difference: Absolute value of Rank Home- Rank Visitor 
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TABLE 4. 

MARGINAL EFFECT OF INCENTIVES ON INJURY TIME ADDED AT THE END OF MATCH  

 

 

  

The table analyzes the effect of the change in points awarded per win on the minutes of second half injury time added by the referee in which that ended 

by 1 goal of difference, and controls for variables that may affect ‘true’ stoppages in the match. Year* Difference is the interaction between the dummy 

variable Score Difference and the Year (0 if pre-change, 1 if after change).  

  

 Score 
Difference 

(-1; 1)   

Year 
Effect 

Year * 
Socore 

Difference 

Yellow 
Cards 

 

Red 
Cards 

Player 
Changes 

Budget 
Home 

Budget 
Visitor 

Rank 
Home 

Difference 
in Rank+ 

(home-
vis) 

Game 
Number 

Game 
Number* 

Score 
Difference 

Constan
t 

R Sq. 
(N) 

 

(1) -1.53** 0.81** -0.58*          3.5** 0.5263 
 (0.18) (0.18) (0.23)          (0.14) (268) 
               

(2) -1.56** 0.7** -0.52* 0.07** -0.20 0.03       3.11** 0.5415 
 (0.18) (0.21) (0.23) (0.02) (0.13) (0.07)       (0.32) (268) 
               

(3) -1.47** 0.49 -0.51* 0.06* -0.19 0.05 -0.01 0.05** 0.01 -0.03** 0.01  2.93** 0.5773 
 (0.17) (0.25) (0.23) (0.02) (0.12) (0.07) (0.02) (0.02) (0.01) (0.01) (0.01)  (0.34) (268) 
               

(4) -0.64* 0.55* -0.55* 0.06* -0.09 0.04 -0.02 0.04* 0.01 -0.04** 0.02** -0.02** 2.42** 0.5989 
 (0.28) (0.27) (0.23) (0.02) (0.12) (0.07) (0.02) (0.02) (0.01) (0.01) (0.01) (0.01) (0.39) 255 
Standard Errors In parenthesis * Significant at 5% level; ** Significant at 1% level; + Rank Difference: Absolute value of Rank Home- Rank Visitor 
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TABLE 5. 

EFFECT OF THE IDENTITY OF THE SCORER ON INJURY TIME ADDED AT THE END OF MATCH  

 

 

The table analyzes the impact of the identify of the scorer on the number of  minutes of extra time added at the end of the match. To do this, it compares 

matches where the home team scored with those in which the visitor scored during extra time. It controls for the most important variables affecting extra 

time (see table 2) 

 

 Scorer is 
Visitor Team 

Year 
Effect 

Yellow 
Cards  

Difference 
in Rank+ 

(home-vis) 

Intercept R Sq (N) 

(1) 0.57* 0.81* -0.05  2.55** 0.16 
 (0.28) (0.33) (0.06)  (0.38) 53 
       

(2) 0.56* 0.81* -0.04 0.01 2.48** 0.16 
 (0.28) (0.33) (0.06) 0.03 (0.44) 53 

 Standard Errors In parenthesis * Significant at 5% level; ** Significant at 1% level; + Rank Difference: Absolute value of Rank Home- Rank Visitor 
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TABLE 6. 

EFFECT OF THE IDENTITY OF THE SCORER ON INJURY TIME ADDED AT THE END OF MATCH  

 

 

The table analyzes the impact of the identify of the scorer on the number of  minutes of extra time added at the end of the match  with and without referee 

commitment (see text). To do this, it compares matches where the home team scored with those in which the visitor scored during extra time in the first 

year of our sample (referee can decide on the spot) and in the second (referee has to commit). It controls for the most important variables affecting extra 

time (see table 2) 

 

Panel A: No referee Commitment (year 1994-95) 

 

 Scorer is 
Visitor Team 

Yellow 
Cards 

Difference 
in Rank+ 

(home-vis) 

Interce
pt 

R Sq (N) 

(1) 1.14* 0.33**  0.62 0.51 
 (0.46) (0.12)  (0.63) (15) 
      

(2) 1.13* 0.34** 0.00 0.61 0.51 
 (0.5) (0.13) (0.03) (0.66) (15) 

 Standard Errors In parenthesis * Significant at 5% level;  

** Significant at 1% level; + Rank Difference: Absolute value of Rank Home- Rank Visitor 

 

Panel B: No referee Commitment (year 1998-99) 

 

 Scorer is 
Visitor Team 

Yellow 
Cards 

Difference 
in Rank+ 

(home-vis) 

Interce
pt 

R Sq (N) 

(1) 0.43 -0.12*  3.87** 0.14 
 (0.31) (0.06)  (0.39) (38) 
      

(2) 0.44 -0.12* 0.00 3.86** 0.14 
 (0.32) (0.06) (0.02) (0.42) (38) 

 Standard Errors In parenthesis * Significant at 5% level;  

** Significant at 1% level; + Rank Difference: Absolute value of Rank Home- Rank Visitor 
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TABLE 7. 

EFFECT OF THE SIZE AND COMPOSITION OF THE CROWD ON REFEREE BIAS AS GIVEN BY  

INJURY TIME AT END OF CLOSE MATCH ES 

 

The dependent variable is the extra time granted in the 2
nd

 Half by the Referee. The impact of the crowd on bias is given by the interaction between 

attendance and score difference and by the interaction between the ratio of attendance to capacity and difference. 

 

 Score 
Differenc
e (1; -1)  

Year 
Effect 

Attendan
ce 

Attendanc
e* Score 

Difference 
 

Yellow 
Cards 

Budget 
Home 

Budget 
Visitor 

Rank 
Home 

Difference 
in Rank+ 

(home-vis) 

Game 
Number 

Ratio of 
Attendan
ce to 
Capacity 

Ratio * 
Differen
ce 

Constant R Sq. 
(N) 

 

(1) -0.93** 0.36** 0.00 -0.02**         3.23** 0.5676 
 (0.2) (0.11) (0) (0)         (0.18) (255) 
               

(2) -0.96** 0.33** 0.00 -0.02** 0.07**        2.94** 0.5802 
 (0.2) (0.11) (0) (0) (0.02)        (0.2) (255) 
               

(3) -0.88** 0.12 0.01 -0.02** 0.05* 0.00 0.05* 0.02* -0.03* 0.01   2.65** 0.6107 
 (0.2) (0.18) (0.01) (0) (0.02) (0.04) (0.02) (0.01) (0.01) (0.00)   (0.26) (255) 
               

(4) -2.92** 0.12 0.01 -0.02** 0.05* 0.00 0.05** 0.02 -0.02 0.01 -0.51 1.51** 4.09** 0.6436 
 (0.47) (0.18) (0.01) (0) (0.02) (0.04) (0.02) (0.01) (0.01) (0.00) (0.37) (0.32) (0.44) (255) 

Standard Errors In parenthesis * Significant at 5% level; ** Significant at 1% level; + Rank Difference: Absolute value of Rank Home- Rank Visitor 
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TABLE 8. 

EFFECT OF THE DISTANCE AND VISITOR TEAM ON OCCUPATION OF STADIUM  

 

The dependent variable is the deviation of the ratio of attendance to capacity from its mean. 

 

Independent 
Variable 

 
Coefficie

nt 

Standard 
Error 

ALB -0.05 (0.03) 
ALA -0.16** (0.03) 
AMA 0.01 (0.02) 
BAR 0.16** (0.02) 
CEL -0.02 (0.02) 
COM -0.07* (0.03) 
DEP 0.03 (0.02) 
ESP -0.08** (0.02) 
EXT -0.04 (0.03) 
LOG -0.11** (0.03) 
MAL -0.06* (0.03) 
OVI -0.09** (0.02) 
RAC -0.04 (0.02) 
RBE -0.05* (0.02) 
RMA 0.16** (0.02) 
RSO -0.02 (0.02) 
SAL -0.09** (0.03) 
SEV -0.02 (0.03) 
SPO -0.06* (0.03) 
TEN -0.03 (0.03) 
VAL -0.06** (0.02) 
VCF -0.01 (0.03) 
VIL -0.1** (0.03) 
VLN 0.04 (0.03) 
ZAR -0.08** (0.02) 

Distance -0.02** (0.01) 
Constant 0.04* (0.02) 
R Sq. (N) 0.3644 750 


