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Introduction

Rich Hill and his transformation

2007 ERA: 3.92

2007 Curveball Usage: 27.3%
(2007 is the only year between 2004 and 2014 
in which he was a qualified pitcher)

.

.

.

2015 - 2019 ERA: 2.93

2015 - 2019 Curveball Usage: 39.1%



Rich Hill… and his pretty decent curveball

Oh. This is Anthony Rizzo, a 
3x All-Star getting FOOLED 
by a Rich Hill curveball.



Rich Hill’s Transformation Continued...

The Rick Hill Example: an increase of usage of Rich Hill’s one of a kind 
curveball led to his eventual success in the MLB.

Rich Hill’s career 
curveball Quality Of 
Pitch Average 
(QOPA): 5.59

Hill’s Curveball



Quality of Pitch (QOP) background

QOP is a pitching metric developed by Jason Wilson that takes into account  
velocity, pitch break, location, lateness of break, while excluding the outcome.

● QOPA is rated on difficult to read scale, so 
we standardized it by pitch (Z_QOPA)



QOP’s Predictiveness of Pitcher 
Performance 

● CONCLUSION: A 
pitcher with high 
QOP values for their 
pitches has on 
average, a lower ERA



Filtering Data

Filtering:

- Minimum of 450 pitches thrown in 2019
- Usage of pitch must thrown at least 10 

times in order to avoid misidentification 
or a pitcher’s lack of comfort in that 
pitch



Pitcher Optimization: Multiple Regression Model

Rich Hill Index (RHI): The 
residual from the data point 
to the regression line



● A more accurate model would 
be logistic with horizontal 
asymptote close to 80% mark
○ Solution: Create model based off 

best pitchers, and fit the rest of the 
data to that

● RHI values do not add up to 0
○ Although the values are not exact, 

the model is still very effective at 
giving recommendations

Potential 
Improvements 

Benefits of 
the Model

● Adheres to conventional 
wisdom, good for 
implementation in MLB 

● Makes especially accurate 
suggestions for pitches in upper 
left and lower right quadrants



Adam Cimber

Pitch Z_QOP Current 
Throw %

RHI

Sinker 2.4 47.9% -3.6%

Slider 0.9 29.7% 6.0%

Four-Seam 
Fastball

4.3 19.0% -30.0%

Yup. That’s a good pitch

*All values rounded to tenths place 



Sam Dyson

Pitch Z_QOP Current 
Throw %

RHI

Slider 1.7 6.1% -17.9%

Sinker 0 46.2% 9.4%

Changeup 0 11.8% -1.7%

Cutter -0.4 23.7% 3.8%

Four-Seam 
Fastball

-0.5 11.97% -2.5%



Blake Snell

Pitch Z_QOP Current 
Throw %

RHI

Curveball -0.6 26.5% 13.6%

Changeup 1.4 20.9% 3.9%

Four-Seam 
Fastball

1.4 45.0% 3.12%

Slider 0.2 7.1% -16.5%

A Vanishing Act, by Blake Snell



RHI’s Relation to Baseball Trends

● More efficient to have a rotation of relievers 
that specialize in 2-3 high QOP pitches to open 
games than starters that have an arsenal of 5 
or so weaker QOP pitches

● Although the data is not publically available, 
the Houston Astros have seemingly been 
optimizing their pitcher’s repertoires in a 
similar way

Tampa Bay Rays manager Kevin 
Cash, has introduced a high 
usage of openers



Questions?


