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Analytics changing how the game is played

Most shifts in history

Highest SO% in history, lowest BA since 1972



“THE GAME” and Gaming Industry
MGM Resorts will also gain access to MLB’s treasured statistical 
data, albeit on a non-exclusive basis. However, some enhanced 
stats will be provided to MGM on an exclusive basis.

DraftKings Gives NFL Fans First Taste 
Of In-Stadium Sports Betting In U.S.



Win!

“What’s more important than the will 
to win is the will to PREPARE to win” 

– Coach Wooden



Prepare to win!



Seek open-ended questions …

Why is a batter struggling?
Why aren’t we attracting gamers as much as we thought?

Is an injury affecting a pitcher’s mechanics?
What would happen if we lowered our F&B prices?

What should our next steps be?

… then give actionable answers.



Apply analytical models again and again to 
get answers

Above the Field
Player forecasting

Economics of contracts
Roster modeling

Trade-deadline analysis
Drafts

On the Field
Game preparation: advance scouting

Pro-scouting
Amateur scouting

International scouting
Player development

Injury prediction and management



Structured data sources (externally collected)

Play-by-play (MLB 
Advanced Media)

Statistics (MLB, STATS, 
AriBall, Inside Edge) Defense (BIS, Statcast)

Pitch & hit mechanics 
(SportVision, Trackman)

Contracts & Financials 
(eBIS, Stadium 

operations)
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Multi-structural data sources (internally collected)

Organizational Video
MiLB Coach Reports Pro-Scouting Reports

Amateur Scouting 
Reports

Injury & Medical

International 
Scouting Reports

Advance Scouting 
Reports



Understand and manage risks



Statistical Analysis: predicting from 
Lahman & Statcast

Results from models 
based on

Lahman data only

Results from models 
based on final 

dataset (Lahman + 
Trackman)

Historical 
player 

performance 
data



Statistical Analysis: predicting from 
Lahman & Statcast: LIME
LIME – Local Interpretable Model-agnostic Explanations
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• Approximate reasoning of 
complex ML models 

(ensembles).

• Most important attributes 
and their contributions to 

the predictions.

• Validated the models with 
his baseball domain 

knowledge.



Refocus workers from the 
mundane to the strategic 
What happened? What is happening? What will happen?
Scoutable™ reports: based on full coverage of every pitch, 
every game. The reports are presented in the same formats 
that many scouts and organizations use today.
• Habits: threw FB whenever there was a 3-ball count. Never threw consecutive 

pickoff moves.
• Strengths: changeup had a big fading action. Kept first-pitches down 48% of 

the time (25% was avg). Plus control of his FB.
• Summary: Threw FB 91-94 (34% of all pitches), cutter 88-91 (12%), sinker 91-94 

(28%), curveball 75-78 (13%), changeup 85-87 (13%)
• Last game compared to before: threw sinkers 16% less often and cutters 14% 

more often



Text Analysis of Scouting for predictive analysis



Goal of Statistics: separate value from luck



Find actionable patterns in the data

Fastball release points come down and over a foot



Find events preceding a business issue
Track consistency and deception of release points and 

velocity as the season progresses. See how injuries, 
trades, or assignments from the Minors affect mechanics.



Use intelligence to find opportunities
• Where did a pitcher generate outs? What pitch types and locations? 

Below shows FB up and slider low/away.
• Where did he allow hits? FB inner half, BB up in zone outer half.
• These reports can be for pitcher/batter matchups, across years, and 

much more



Use intelligence to better “defend” yourself
Be “positioned” to win



The “Human Element”: Quantifying the subjective
Umpire Strike Zones

Which umpires made the most 
frequent bad calls?

What was Hunter Wendelstedt’s
strike zone?



Combining Subjective and Analytic: Misplays



The 
Future



Movement to Mainstream
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Title
content



The future of sports analysis



Create the ULTIMATE Game Plan



Example of Success: Adam Jones
Adam Jones move back 15 feet in the outfield 
2018

• 2017: Jones was positioned 303 feet away from home 
plate. Richie Shaffer crushed the ball 393 feet. Jones was 
unable to track it down losing the game.

• 2018: Kevin Pillar hit a similarly-angled ball a projected 
398 feet away, Jones was positioned 330 feet deep. Only 
needed to run 68 feet vs 90 feet. Not only did Jones 
manage to get there, he made it look so easy that he blew 
a bubble while hauling it in.

"The number guys are smarter than the players," Jones told 
MLB.com when asked about the change this week. "It's weird 
playing a little deeper, but that's the way our front office wants 
me to play. I'm not insubordinate. I will do what they ask and 
sacrifice in other areas. That's what they see in the data."



Technology: Augmented Reality



Thank you for attending this session! 
Your bonus code is: 

MLB
Go to www.RavingPlay.com to enter this code!

Powered by Engaged Nation visit booth #12 for info



Appendix 
for Q&A





Statistical Analysis: Predicting Issues
• Injury database: http://www.spotrac.com/mlb/disabled-list/2018
• 2018 injuries cost $746 million ; 574 players ; 34,126 days on DL
• 2017 injuries cost $614 million ; 528 players ; 31,344 days on DL
• 2016 injuries cost $691 million ; 475 players ; 40,617 days on DL

http://www.spotrac.com/mlb/disabled-list/2018


Statistical Analysis: Predicting Injuries

COEFFICIENTS STANDARD ERROR P-VALUE
Intercept 1.6319 0.27 0.00

Average of LHP? -0.1847 0.07 0.01
Avg Arm Slot 

STDDEV 1.6667 0.54 0.00

Arm/Shoulder? 0.0110 0.00 0.00
Previous TJS? 0.2981 0.07 0.00
Hard Pitches 0.0001 0.00 0.15

ERA- -0.0020 0.00 0.04
Age -0.0524 0.01 0.00



StatCast: Baserunning Sprint Speed



Create the ULTIMATE game-plan

FieldFX: Tracking every fielder StatCast: Measuring the Shift



Find the “signal from the noise”
Example: is a player’s hurt knee affecting their swing?
Before injury: white circles 
are hits, green are misses

After injury



Use intelligence to better “defend” yourself
Be “positioned” to win



Analytics for past, present, future

Learn these three points: 
What has happened? 
What is happening? 
What will happen?



Predict what might happen from 
time-series information



Advanced Scouting: data collection for 
predictive analysis



Statistical Analysis: Histogram



The future of fielding analysis
The pivot: 6-4-3 Double plays

Play # Time from SS to 2B* Pivot time**
1 .60 .60
2 .40 .40
3 .27 .60
4 .53 .40
5 .53 .40
6 .53 .53
7 .67 .33



Competition: put yourself in their shoes



Sample Data Feed



Fielding Metrics
• First step: Measure the time elapsed from time of bat-on-ball contact to the fielder's first 

movement toward the ball.
• First step efficiency: Measures the angle of deviation from a straight line to the ending point of 

a batted ball trajectory vs. the actual initial path taken toward the ball.
• Max speed: Measures the maximum speed at any point while tracking any ball hit into play.
• Acceleration (outfield): Measures the time elapsed from time of bat-on-ball contact to max 

speed at any point while pursuing any ball hit into the outfield.
• Total distance: The total distance covered from batted ball contact to fielding the ball.
• Arm strength: Measures the maximum velocity of any throw made by any fielder.
• Exchange: Measures the time from the point a fielder receives the ball to releasing a throw.
• Pop time: Measures the time elapsed from a pitch reaching catcher's glove, to throw, to 

receipt of the ball by fielder at the intended base on all pickoff throws and steal attempts.
• Pivot: Measures the time elapsed between receipt of the ball and release of throw on double-

play attempts.
• Route efficiency (outfield): Divide the distance covered by the fielder by a straight-line distance 

between the player's position at batted ball contact and where the ball was fielded.



Baserunning Metrics
• Lead distance: Measures the distance between the base and the runner's center of mass at 

the time the pitcher goes into his windup on a pitch or pickoff attempt.
• Secondary lead: Measures the distance between the base and the runner's center of mass 

when the ball is released by the pitcher on a pitch or pickoff attempt.
• First step: Measures the time elapsed from time of bat-on-ball contact to the runner's first 

movement toward next base.
• Stealing first step: Measures the time elapsed from the pitcher's first movement in the 

stretch to the runner's first movement toward the next base on a steal attempt.
• Acceleration: Measures the time elapsed from time of bat-on-ball contact to the runner's 

max speed at any point ball is in play.
• Max speed: Measures the maximum speed at any point for all players while the ball is in 

play.
• Dig speed: Measures the time from bat-on-ball contact to the point where the batter-as-

runner reaches first base on an infield ground ball.
• Extra bases: Measures the time of bat-on-ball contact to the point the runner advances an 

"extra" base (first to third or home, or second to home) on all hits (excluding over-the-fence 
home runs).



Hitting Metrics
• Exit velocity: Velocity of the ball off the bat on batted balls.
• Launch angle: The vertical angle at which the ball leaves the bat on a batted ball.
• Vector: Classifies the horizontal launch direction of the batted ball into five equal zones of 18 

degrees each.
• Hang time: Measures the time from bat contact to the ball either hitting the ground/wall or 

contact by a fielder.
• Hit distance: Calculates the distance on the ground of the actual landing point of any ball hit 

into play, ground/wall or contact with fielder, regardless of outcome.
• Projected HR distance: Calculates the distance of projected landing point at ground level on 

over-the-fence home runs.



Pitching Metrics
• Release: Measures the time from pitcher's first movement out of the stretch to the 

release point of the pitch.
• Extension: Measures the distance of the release point of the pitch from the front edge 

of the pitching rubber.
• Velocity: Measures the peak velocity of a pitch at any point from its release to the front 

edge of home plate.
• Perceived velocity: Velocity of the pitch at the release point normalized to the average 

release point for MLB pitchers. For example, a 90-mph pitch at a 54-inch release point 
will seem faster to the batter than a pitch of the same velocity thrown from a 56-inch 
release point.

• Spin rate: Measures the spin rate of the ball at the point of the release from the 
pitcher's hand.


