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Creating Out Probabilities



Out Probabilities by Count
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Batted Ball Out Model
❖ Random Forest
❖ On Base/Out
❖ Predictors Used:

➢ Pitch Characteristics*
➢ Statcast Zone
➢ Batter Handedness



Out Probability by Zone

Left-Handed Batters Right-Handed Batters

P(Out)



Foul Ball Model
❖ Naive Bayes

❖ Predictors Used:
➢ Count
➢ Pitch Characteristics



“Hittable” Pitches

Called Balls and Strikes Called Strike Probability

Shohei Ohtani 2023



Building an Algorithm



Batter Conditions

Batter FOPA = 

P(Count) - P(Count | No Swing) ,

P(Count) - P(Out | Ball in Play) ,

P(Foul) - P(K) ,

Not Hittable

Hittable, <2 Strikes

Hittable, 2 Strikes

Foul Ball Out Probability Added



Pitcher Conditions

Pitcher FOPA = 

P(Count) - P(Count | No Swing) ,

P(Count) - P(Count | No Swing)
P(Whiff) - P(K),*

P(Count) - P(Out | Ball in Play) ,

Not Hittable, <2 Strikes

Not Hittable, 2 Strikes

Hittable, <2 Strikes

P(Count) - P(Out | Ball in Play)
P(Whiff) - P(K),**

Hittable, 2 Strikes

Foul Ball Out Probability Added

* = mean
** = weighted mean



Leaderboards



Shiny App



Hitter Metric Analysis



Pitcher Metric Analysis



Shortcomings

❖ Interpretation of “good” and “bad” foul balls

❖ Model performance

❖ Different model types

❖ Modeling on a league level

❖ Explanatory variables



Questions?


