
Supplementary Text 1: The use of technical foul data for assessing racial bias  

In our analysis of potential racial bias we did not use the Last 2 Minutes (L2M) report, since they 
do not have the information necessary for the analysis of racial bias. In particular,  

1. The L2M data do not provide information on which referee made a call, and therefore, it 
is not possible to create the racial pairs of referee-player needed. The analysis of the other 
types of biases examined (i.e., any potential home team bias, player bias and team bias), 
does not require the knowledge of which referee made or missed a call and, hence, L2M 
data are an appropriate data source to use for those.  

2. Even if the referee making a call was mentioned in the L2M data this would account for a 
very small number of “mistakes”. As shown in Figure 1, more than 95% of the calls are 
correct and hence, the data on incorrect calls would be very sparse. Most of the 
refereeing mistakes are violations that were missed and not called at all. And for these it 
is practically impossible to identify which referee was responsible for calling the infraction 
(e.g., the one closest to the play).  

Given that this information was not available at the L2M data and to avoid – to the extent possible 
– the problems associated with not knowing whether a call for infraction was warranted or not 
(made or missed), we decided to rely on personal technical foul calls. Personal technical fouls are 
violations called from referees for “infractions of rules which do not involve physical activity”. 
The most common reason for calling a technical foul is unsportsmanlike conduct, and they are 
highly subjective. For example, complaining to the referee during the game might result to a 
technical foul called by the referee but the same referee might exhibit different threshold for 
different players with regards to if/when to call an infraction. In fact, because they are subjective, 
the L2M reports do not review personal technical fouls assessed. Because of the subjective 
nature of this type of call we believe that it is a good substitute for the lack of L2M data that we 
can use.  

 
Supplementary Table 1: Yearly recall for violations with at least 200 data points total 
 

 



Supplementary Table 2: Yearly precision for violations with at least 200 data points total 
 

 


