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Evaluating the quality of baseball pitch using PITCHf/x
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Abstract

Major League Baseball (MLB) records and releases the trajectory data for every baseball pitch, called the
PITCHI{/x, using three high-speed cameras installed in every stadium. In a previous study, the quality of
the pitch was assessed as the expected number of bases yielded using PITCHf/x data. However, the number
of bases yielded does not always lead to baseball scores, or runs. In this paper, we assess the quality of
a pitch by combining baseball analytics metric Run Expectancy and Run Value using a Random Forests
model. We compare the quality of pitches evaluated with Run Value to the quality of pitches evaluated with
the expected number of bases yielded.

Keywords: Major League Baseball, quality of pitch, expected number of bases yielded, run expectancy, run

value, random forests model
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Table 1.1. Expected number of Bases yielded for balls and strikes at each ball count

Count Ball Strike
0-0 0.52 0.38
0-1 0.42 0.28
0-2 0.32 0.00
1-0 0.63 0.43
1-1 0.52 0.32
1-2 0.39 0.00
2-0 0.82 0.52
2-1 0.69 0.39
2-2 0.55 0.00
3-0 1.00 0.69
3-1 1.00 0.55
3-2 1.00 0.00
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Table 2.1. Data used in the analysis

Period 2013.03.31~2015.10.31
Total number of games 7,465

Total number of pitches 2,152,747

Total number of at bats 566,465
Average number of pitches per game 144

Average number of at bats per game 38
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Table 2.2. PITCHf/x variables
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— break_length
— phx
— break_y

break_angle . .---"""

Figure 2.1. Graphic explanation of PITCHf/x variables when viewed from above. The left end point is the
position of the pitcher and the right end point is the location of the ball as it crosses the home plate. The variable

“break_length” refers to the maximum distance between the arc and the chord of ball trajectory. The variable
“break_y” refers to the horizontal length at the location of the ball trajectory where maximum distance between
the arc and the chord is achieved. The variable “pfx_x” refers to the length of horizontal movement of the ball as
it crosses the home plate. Lastly, the variable “break_angle” refers to the angle between two lines, the first line
connecting the initial point and the end point of the thrown ball trajectory and the second line connecting the
initial point and the end point of an imaginary ball trajectory if the pitch did not have any curve.

Table 2.3. Run expectancy in each base-out state

Base 0 Out 1 Out 2 Out
- - - 0.461 0.242 0.093
1B - - 0.835 0.492 0.204
- 2B - 1.084 0.633 0.298
1B 2B - 1.418 0.849 0.392
- - 3B 1.374 0.919 0.341
1B - 3B 1.756 1.073 0.425
- 2B 3B 1.984 1.343 0.534
1B 2B 3B 2.251 1.527 0.715
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Table 2.4. Run expectancy in each ball count

RE
0.456
0.405
0.349
0.495
0.431
0.370
0.557
0.480
0.404
0.665
0.579
0.492
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Table 2.5. Run value in each ball count

Count RV
Ball Strike
0-0 0.038 —0.051
0-1 0.026 —0.056
0-2 0.021 -
1-0 0.063 —0.064
1-1 0.049 —0.061
1-2 0.033 -
2-0 0.108 —0.077
2-1 0.099 —0.076
2-2 0.088 -
3-0 - —0.086
3-1 - —0.087
3-2 - -
Table 2.6. Summary statistics of run value
Min -1.911
Q1 -0.061
Median 0.000
Q3 0.049
Max 3.752
Mean 0.024
SD 0.243
010
pitcher_name
> 1 i) |‘| — Adam Wainwright
m : f v N A A v
M 1‘| \[\/ rf \L};\/\ {' \\j\\ ’ ) ‘/q‘\j‘ N\\f\m‘f\ \\j_/\ s./\.)\j w\f \
VA ARy
0.00- \

0 50 100
pitch_count

Figure 2.2. Average run value per pitch count for Adam Wainwright, Hyunjin Ryu, Matt Harvey in 2013.
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Matt Harvey- @ ° — —
Ell: Hyunjin Ryu - L] e o o —
Adam Wainwright - ° °
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Figure 2.3. Pitch count per game for Adam Wainwright, Hyunjin Ryu, Matt Harvey in 2013.
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Figure 2.4. Average run value per pitch count thrown in 2013.
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Figure 2.5. Run value of the Los Angeles Angels starting pitcher in the 2013/09/01 Los Angeles Angels vs.
Milwaukee game.
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Figure 2.6. Clayton Kershaw’s average run value from 2013 to 2015, from the random forests model trained only

using Clayton Kershaw’s data.
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Figure 2.7. Run value of starting pitcher Clayton Kershaw in the 2013/04/01 Los Angeles Dodgers vs. San
Francisco Giants game.
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Figure 2.8. Clayton Kershaw’s average run value from 2013 to 2015, from the random forests model trained using

every starting pitcher data in 2013.
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Figure 2.9. Run value of the Los Angeles Angels starting pitcher in the 2013/09/01 Los Angeles Angels vs.
Milwaukee game, averaged by pitch count, atbat, and inning.
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