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for Superior Stufl+
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e One way pitchers attempt to improve
performance is by changing their
pitching arsenal, i.e., the types of
pitches they throw.

Main Question:

e Can we create a pitch recommendation
system that suggests, with conviction,
which pitch a player should add and
how effective it might be?

Pitchers Adding or Subtracting Each Pitch Type by Season
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Data

e MLB Seasons: 2021, 2022, 2023
e Pitch data from FanGraphs
e Spin rate and release point data from Baseball Savant
® 5% pitch usage cutofl to eliminate any misclassification or one-off occurrences
e Stuff+ accounts for only the physical traits of a pitch:
o Velocity
o Horizontal and Vertical Movement
o Spin Rate
o Release Point
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Modeling Comparison: Lasso Regression vs. Random Forest
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e The random forest model beats the basic
intercept-only model and generally clears the
lasso model.

e For each pitch type, a random forest process
produces the lowest average RMSE.

e Tells us that the interactions among the
predictor variables are significant.
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e We took the pairing yielding the smallest RMSE and built predictions for each pitch.
® Players can use these predictions to add an above-average pitch to their arsenal.

Real-life stories:

Ryan Prssly |

Applications

Nabil Crismatt
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Story 1: Ryan Pressly

e Our model suggests that Ryan Pressly would have had a great changeup

in 2021 and 2022.
e He added one in 2023 and it had a Stuff+ of 136, among the best in baseball.

Predicting Changeup Stuff+ using Curveball Traits

Top Five Changeup Stuff+

Bottom Five Changeup Stuff+

Ryan Pressly (2021, 2022): 109.94,
109.93

Ross Detwiler (2021): 67.63

2

. Justin Verlander (2023, 2022): 107.52,
106.29

Grant Dayton (2021): 69.01

. Aaron Civale (2023, 2022): 103.61,
100.54

Bryse Wilson (2023): 72.59

4

. Tyler Glasnow (2023, 2021): 102.98,
100.94

Robert Dugger (2021): 73.12

. Keegan Thompson (2023): 100.79

Jimmy Herget (2021): 73.2




ory 2: Nabil Crismatt

1l Crismatt’s fastball in 2021 and 2022 suggested that he would have a poor slider if he
ed to throw one.
dded the pitch in 2023 and it had a Stuff+ of 69, well below the average slider value.

Predicting Slider Stuff+ using Fastball Traits

Top Five Slider Stuff+ Bottom Five Slider Stuff+

1. Robert Suarez (2022): 129.35 1. Nabil Crismatt (2021, 2022): 85.01, 86.32

Joe Kelly (2022): 129.21 Cody Bradford (2023): 88.93

Thomas Hatch (2023): 128.95 Jared Koenig (2022): 89.12
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Oliver Ortega (2022): 128.87 Hyun-Jin Ryu (2021): 90.64
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Felix Bautista (2023): 128.69 Brent Suter (2022): 91.96




Conclusions

e Constructed relatively reliable

Stuff+ predictions that teams and

players can utilize for a
competitive advantage.

e Discovered which pitches are most

useful for predicting others.

e Indicated important interactions
between pitch traits through the

model selection process.
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Limitations

Predictions do not take into
account a pitcher’s whole
arsenal.

Inconsistencies between
data sources in lumping
certain pitch types together.
Location and pitch
sequencing also play roles
in a pitch’s success.
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Future Work

Fix the discrepancies in pitch classification between FanGraphs and
Baseball Savant

Examine how a pitch works in conjunction with other offerings
with a statistic such as Runs Above Average

Adjust for factors outside of pure stuff, such as location and pitch

sequencing

12
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