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A hierarchical approach to explaining variance of an unlikely event
Project Advisor: Dr. ron yurko, carnegie mellon university

Methods: MUltilevel Logistic Regression

Random Effects: Quarterback and Defensive Team
Fixed Effects: QB Height, Pass Rushers, Offensive Backfielders, Pass Location, and Formation
*Model fit separately for 2022 and 2023 seasons

Results and Discussion
Conclusion: Defensive team appears to affect batted passes more than individual 
quarterbacks. However, our model also maintains that after accounting for 
individual random effects, an increase in QB height does lead to less batted passes.

Limitations: FTN charting data only available for 2022 and 2023 seasons, model 
may not capture longer-term trends

Future Work: Incorporate tracking data from NFL Big Data Bowl to more closely 
examine individual batted passes

BACKGROUND
Motivation:
Batted passes result in loss of down
Potential draft bias against shorter QBs

Main Question:
Which explains batted passes more: offensive or 
defensive characteristics?

Detailed charting data and batted passes from For 
The Numbers (FTN) as well as play-by-play and  
QB information from the nflverse

DAta

Log Odds Interval Plot of Fixed Effects by Season:
>0 : more likely to create a batted pass
=0 : no conclusive impact
<0 : less likely to create a batted pass


