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Who We Are

Alexander Booth

Assistant Director, R&D
Texas Rangers Baseball Club
Joined the club in 2018
abooth@texasrangers.com

Oliver Dykstra

Data Engineer, R&D

Texas Rangers Baseball Club
Joined the club in 2022
odykstra@texasrangers.com
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Michael Topol

Sr. Data Scientist

Texas Rangers Baseball Club
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What We’'re Talking About

History of Baseball Statistics

Big Data Baseball

The Winning Formula:
o Cutting-Edge Data Engineering
o Mastering Data Governance

o Unleashing Al-Driven Analytics

Putting it all together:
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A Brief History
of Baseball 7~
Statistics




That's all baseball is, is numbers:; it's run

by numbers, averages, percentages and

odds...

- Rollie Fingers
(Hall of Fame Pitcher)



Think Outside the Box (Score)

1859 - Henry Chadwick publishes the first
Box Score, a set of statistics compiling the
runs, hits, outs, assists and errors.

Chadwick also coined the term "strike-out"!
Further, to this day the reason a strikeout is

recorded as a K is because Chadwick used
the phrase "the batter was struck."
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Think Outside the Box (Score)

1941 - Former major leaguer Ethan Allen
invents All-Star Baseball, a tabletop game
that allows kids to imitate major league
games with a spinner on top of circular
discs.
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1952 - Topps adds full statistics lines on the
back of their annual baseball cards.
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Baseball statistics start to proliferate through
popular culture.
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Think Outside the Box (Score)

1977 - Bill James publishes his first BILL JAMES
“Baseball Abstract” which becomes a e
national bestseller in the early 80s.

1989 - Retrosheet begins massive
compilation and online publishing of old box
scores and play-by-plays, allowing droves of
historical research never before possible.

1996 - Baseball Prospectus begins
publication of their annual and website -
introduces statistics community to VORP,
PECOTA, Pitcher Abuse points and more.
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Think Outside the Box (Score)

2001 - 2003 - Billy Beane’s Moneyball A’'s
use data-driven insights to identify market
inefficiencies within the game of baseball.

2003 - Michael Lewis publishes his book,
“Moneyball: The Art of Winning an Unfair
Game” about those A’s.

2011 - Brad Pitt stars in the movie
adaptation of the same name. M
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BASED ON A TRUE STORY

COMING SOON
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Think Outside the Box (Score)

Team Batting Average vs Runs Scored, 2011-2021 (sans 2020) Team On-Base Percentage vs Runs Scored, 2011-2021 (sans 2020)

Runs Scored
Runs Scored

4120*AVG -326 (R2: 0.35) 5300*0BP -978 (R2: 0.68)

T T T T
0.32 0.33 0.34 0.35
On-Base Percentage

T T T T
0.25 0.26 0.27 0.28
Batting Average
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Think Outside the Box (Score)

Billy Beane identified a market inefficiency.

The market priced players with high batting
averages higher than those with high on-base
percentages. However, on-base percentage has a
higher correlation to total runs scored.

The Oakland A's used this information to acquire
players undervalued by the market that could help
them compete with higher payroll teams.

This data-driven decision disrupted the industry
and left a legacy far beyond baseball.
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“If you challenge conventional
wisdom, you will find ways to do
things much better than they are
currently done.”

- Bill James

(Founder of Sabermetrics)



Big Data Baseball

2001-2002: Moneyball, 2015: Statcast Debut. 2020: Statcast switches 2022: Statcast

Billy Beane, Oakland A’s Radar + HD Video from TrackMan to deployed to AAA.
identify data-driven measures all action on Hawk-Eye as its Widespread MiLB
market inefficiencies. the field, per pitch. technology provider. adoption planned.

2006: PITCHf/x Ball 2017: Statcast switches 2021: Pose Tracking and
Tracking Debut. Spin from PITCHf/x to FieldVision debut.
rates, velocity, and TrackMan as its Skeleton and body
movement all tracked. technology provider. movements tracked.
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Big Data Baseball

DATA'Al SUMMIT ©2024 Databricks Inc. — All rights reserved 15



Big Data

DATA'Al SUMMIT

Baseball
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http://www.youtube.com/watch?v=5qZfFth2o5c

Big Data Baseball
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http://www.youtube.com/watch?v=5qZfFth2o5c

Big Data Baseball

High Vizibility

proplays
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http://www.youtube.com/watch?v=iALlNAOwsro

Big Data Baseball

The Statcast Revolution
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http://www.youtube.com/watch?v=ZYaXeo0SkZ4
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DATA'Al SUMMIT

Baseball
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The Winning
Formula:

Cutting-Edge Data
Engineering




“It's math-y, but there's still the whole
arts-and-science debate [with big data].

I'd argue there is an art to that sort of
stuff.”

- Mike Fitzgerald
(VP of R&D for the Diamondbacks)



The Obstacles

_ . _ Problems:
Our first data solution failed to adapt as Difficult to make changes

we started ingesting big data. Hard to troubleshoot
Tough to explain
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The Obstacles

Technical limitations:

When you’re asked how the cloud
migration is going:

e Time-consuming and expensive
maintenance efforts

Cost prohibitive proprietary formats
and redundant data replications

Integrated storage and compute lead
to inefficient and brittle transformation
layers

Not flexible enough for a variety of
data formats or semi-structured data
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The New Potential

DATA SETS

i

BIOMECHANICS

—2

PITCH DATA
WEATHER

VIDEO

MEDICAL RECORDS

DATA ORCHESTRATION

DATABRICKS WORKFLOWS, DELTA LIVE TABLES,
ASTRONOMER AIRFLOW, AWS LAMBDA, EVENT BRIDGE

< J R

DELTA LAKE

BRONZE SILVER

@ @
- - —> -——>
BUSINESS

AGGREGATES &
DATA MODELS

RAW FILTERED,
INGESTION CLEANED,
AND HISTORY AUGMENTED

DATA SCIENCE & ML

@ I Labelbox @

mlflow
MOSAIC Al
MODEL SERVING  ML/LLM OPS

ENTERPRISE
REPORTING & BI

o

— @ [l ey

+ableau

SQL ANALYTICS &
WAREHOUSE

DATABRICKS SQL

\ DATA SHARING
A'-C

DELTA SHARING

DATA GOVERNANCE @ UNITY CATALOG
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DATA'Al SUMMIT

New Potential

Solving the world’s toughest problems is a team sport

ARR.—— AR AR, ARa

DATA ENGINEERS DATA SCIENTISTS ML ENGINEERS DATA ANALYSTS

= @[ & <

Streaming Bl Data Machine Data SCienCE WOFkSpaCE
Analytics Science Learning

| | 1 1

DELTA ENGINE

1 1
A\ DELTA LAKE
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Structured, Semi-Structured and Unstructured Data
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The New Potential

Statcast bat tracking is available

.. . Bat Speed Distribution Comparison
beginning with the 2024 season.

24% ’3\ C. Seager (2024- Lef)
5

Since different parts of a bat can
move at different speeds, an | (@) M. semien ety

individual swing'’s speed is measured “ (B R Acuta Jr. zozs-rom
at the point six inches from the head |
of the bat, what is popularly called
“the sweet-spot.”

League (2024)

Swing length tracks the sum - -t AR
distance traveled by the head of the Bat Spesd
bat in XYZ space from the start of

data until contact point.
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Open Source and Partner Solutions

P 0arh prep & TRANSFORMATION SRR ML/aT

@ Prophecy | & Labelbox

databricks ++-|j' +ab | eau ,""
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" ORCHESTRATION

ASTRONODMER

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved



The Winning
Formula:

Mastering Data
Governance




“There were too many things that were
taken for granted that shouldn’t have
been.”

- Ben Lindbergh
(Author and Analyst)



Mastering Data Governance

Advance Amateur
Scouting AnalythS

Data Baseball
Player Engineering ' Systems Pro
Development Analytics

International : Sport
Analytics Science
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Mastering Data Governance

Affiliates

DSL Rangers (DR, Rk)

ACL Rangers (Arizona, Rk) [ b ORY?::V%:%g pueK®
Down East Wood Ducks (NC, A) v, : : ,ﬁgggg:iﬂmoggs
Hickory Crawdads (NC, A+) - XPRE
Frisco RoughRiders (Texas, AA) ’ )

Round Rock Express (Texas,

AAA)

Texas Rangers (Texas, MLB)
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Mastering Data

Secure Data Sources
Medical Information
Addresses, PlI
Contract Details
Financials

Education History - Amateur
Draft

FERPA, HIPAA

DATA'Al SUMMIT

Governance

Texas Rangers Injuries

May 31

Tyler Mahle SP
Status @60-day il

Mahle (elbow) threw a bullpen session off a game mound May 18, Evan Grant of The Dallas Morning News reports.

Josh Jung 368
Status @60-day il

More MLE Teams

manager Bruce Bochy said Wednesday that Jung (wrist) “looks great” after resuming hitting, Shawn McFarland of The Dallas Moming News

Evan Carter LF
Status @10-day il

Carter was placed on the 10-day injured list Tuesday with lower-back tightness, Kennedi Landry of MLB.com reports
Max Scherzer SP
Stat

n session Wednesday, Evan Grant of The Dallas Morning News reporis
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Mastering Data Governance
&

: NY Mets 4/30/2024
“SNY sideline reporter Steve X
Gelbs, dressed as a hot dog, did
a hard-hitting report in front of
the “$1 Wiener Boys” where he
explained that the Mets normally

ht at Citi Field tonight

G |2 :
4.7
v GAEsARs BETTOR'S BOX

44,269

sell 4,100 hot dogs per game. For
$1 hot dog night, the team
ordered 70,000 frankfurters...

A NEW CITI FIELD RECORD!
YOU MADE SEYMOUR PROUD

When all was said and done, the
attendance for the Cubs-Mets
game was 22,880 and 44,269 hot
dogs were sold.”

@ 715 @ Reply & Share @ 14k @ Reply b Share

Read 14 replies Read 14 replies
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https://www.si.com/mlb/2024/05/01/mets-dollar-hot-dog-night-madness

Mastering Data Governance
&

Machine Learning & Al can help
predict how many $1 hot dogs
will be consumed - leading to
more optimized inventory
management.

However, knowing the starting

pitcher or lineup, the weather, or
expected score would likely
affect attendance and
consequent hot dog sales.

Source:

Therefore, governing shared data
between the business, baseball,
and concessions departments is
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Mastering Data Governance @m
AT

Without Unity Catalog

(‘

Databricks
Workspace

User
Management

Metastore

Compute

N\

DATA'Al SUMMIT

-

Databricks
Workspace

User
Management

With Unity Catalog

Unity Catalog

Lser Metastore
Management

27 2™

v v

Metastore

Compute

Databricks
Workspace

Databricks
Workspace

Compute Compute
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Mastering Data Governance

Unity Catalog enables centralized, fine-

grained access control and governance Databricks Unity Catalog
across our diverse data teams, such as player
development and amateur scouting, while
ensuring compliance with FERPA and HIPAA. Q

It provides secure, unified access to data Q )

from our minor league teams nationwide, . Unity Catalog
while safeguarding sensitive information like

contract financials and medical records. UC & ,

allows us to maintain transparency, ensure ] ; desrac
data integrity, and support compliance, all

within a single, integrated platform.

Unified governance for all data and Al assets

8t
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Mastering Data Governance

| ey |
Unity Catalog with Delta

Sharing allows us to K e dod
connect seamlessly with ' WSk
data partners both on Q :

Databricks as well as on dod | o

other platforms. PUEEcGE . " -

UC facilitates secure and oot eronan
efficient data sharing

across our baseball and &%fj
business ecosystem.

Power BI Sﬁ‘,,'j,iz |::| pandas

a3
ableav ava

Storage
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The Winning
Formula: ~

Unleashing Al-
Driven

Analytics




“Half of it's art... it's creativity, and then half

of it is just knowing the data you're working

with and being able to manipulate it in the
direction that will benefit the player.”

- Brian Bannister

(Director of Pitching,
Chicago White Sox)



—

Ip

Y

Using data intelligence to optimize
performance delivers competitive advantage

&.d - &) @)

MLB DRAFT ANALYSIS BIOMECHANICS DEFENSIVE
POSITIONING

SWING ADJUSTMENT
LINE-UP OPTIMIZATION

PITCH OPTIMIZATION
BULLPEN MATCH-UPS



Unleashing AI-Driven Analytics

2019-2021 Hit Probability by Launch Angle and Exit Velocity
The “sweet spot”

b, o 82

ni et o ‘é’
5o Tun e

o e e
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n
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]
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launch_speed
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Unleashing AI-Driven Analytics

® Model pitch-tracking data to | et |
assess the quality of a pitch given il
its expected results

O PitchingBot & Stuff+ are Swing Model 4o Swing Mocel
public models from

Fangraphs
O Often a combination of many Contact Modsl > Swingig Stike ‘é;i‘ffi

d? Yes

Foul Ball Model . ¢ Foul Ball
Yes

1"

Ball-in-Play Model™>— ¢ Ball-in-play (15 types)
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Unleashing AI-Driven Analytics

STATCAST | Catcher Throwing Leaderboard Caught Stealing Rates ©
Google Cloud

. . . 225 . . . . 31 0/
What IS thIS? A deSIQned 230 . . CanhtS:eaﬁ'lg‘.-:’:

to express the skill of catchers at throwing 199
out runners on steal attempts, given the s
specifics of the opportunities they are 56
presented with. -

12,464

Stolen Base Attempts

=2
=
o 2
e
-1
=
e
o
)
o,

How this works: Each steal attempt is
assigned a modeled probability of being
successful or not based on several
features at the time the pitch crosses the W . . .
plate, most notably: runner distance from "l RunnerDistncefomznd
2B, runner speed, catcher pop time, pitch T
location, and pitcher/batter handedness. B
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https://baseballsavant.mlb.com/leaderboard/catcher-throwing

Unleashing AI-Driven Analytics

Left Handed Hitters Right Handed Hitters
MLB Player Positioning '\‘ MLB Player Positioning '\!

Various
modeling
frameworks
can
recommend
positioning
for each
player and
pitcher
combo

savant|illustrator FIELDER POSITIONING ) savantlillustrator
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Unleashing AI-Driven Analytics

Feet Saved or Lost on Outfield Plays
Due to Reaction and Route

E Leody Taveras

Taveras, Leody

OAA On 2+ Star Plays: 1
Reaction O
Burst

Route

Slow Reaction &
Indirect Route

Jump

-4 -2

Reaction
Slow
Jump

e e 00 0000C®O@®OGS
-5 0 5
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Unleashing AI-Driven Analytics

Statistical and machine vlZ2) GRAPHS

learning models predict
player projections.

. Signin

Player & Blog Search Support FanGraphs Fantasy Blogs Projections Scores Standings Leaders Teams RosterResource Prospects Glossary

2024 Projections

«port [Members Only

1< <[ 1] etz > >l

1-300f517 results

Projections give us
confidence into future player
performance and expected
returns from trades and free
agents.

on Fangraphs is one
example of a projections
system in the public sphere.

# Name

Aaron Judge
Juan Soto
Ronald Acufia Jr.
Yordan Alvarez
Mookie Betts

Shohei Chtani

7 Bryce Harper

Kyle Tucker
Freddie Freeman
Mike Trout

Corey Seager

2 Rafael Devers

Triston Casas

Matt Olson

NYY
ATL

HOU
LAD

PH
HOU
LAD
LAA
TEX

ATL

5 Vladimir Guerrero Jr. TOR

HI

67
m
68
65
62
76
37

67

15.8%
7] 18.8%
127%
11.7%
13.5%
12.2%
7] 146%

26.8%
16.2%
18.0%
19.3%
141%
23.2%

21.8%

% 154%
% 16.2%
% 267%

% 16.3%

20.0%

24.3%

% 23.0%

% 133%

557

.585
532

5346

413
A10
A6
402
=05
393
388
381
380
376
05
374
369

174

172

165

04
-0.9

3.2

-09

03
03

-03

14

0.2

-0.1
-0.7
-0.7
-09
-1
-09

-45
-31
-15
0.9
-10.2

49

SB  BB% K% IS0 BABIP AVG OBP SILGEDLIY wRC+ BsR  Off Def WAR

315 23

48
46
5.2
34
48
33
34
38
35
20
33
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https://www.mlb.com/glossary/projection-systems/szymborski-projection-system

Unleashing AI-Driven Analytics

Beyo nd COp“OtS, Data b rICkS o Which Batters in the 2024 season, with at least 50 balls in play, have the highest expected WOBA? Bring back the season, their name, team,

Genie Rooms allow for tabular e e e iostenseeiost

data queries using natural ey e o e i he 2024 sason. t iters forbaters who have had at eat 50 bl i play and sorsthe
language. B

1% SEASON o PLAYER_MAME_LAST_FIRST & TEAM_NAME_ABER 1% BALLS_IN_PLAY 1.2 EXPECTED_WOBA 1.2 woea
1 2024 | sofc, Juan A 3 0 0428
: :
This example finds top - v

2024  Ohtani, Shohei 4 7 457 0432

players this season by sorting | oo i
on the KPI “Expected WOBA”. 2024 Wit Bobby ' 5

2024 | Wade Jr, LaMonte s 96 0.404

2024 Tucker, Kyle & 0.42

Our own Corey Seager makes 2024 | Trout, Mike 8 0371

I g 2024 Perez, Salvador { 7 0.393
the top 1 O. 10 2024 | seager, Corey b 57 0.354

074 | M'Hazarn Ruan ) 208 naa7

> Show generated code
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Unleashing AI-Driven Analytics

Using LangChain, Chroma
DB, HuggingFace and DBRX,
we have built RAG chat
applications from entirely
open-source technologies on
top of our own
documentation and
glossaries.

These are used to quickly
query and summarize our
written documents given
baseball specific language.

DATA'Al SUMMIT

3 minutes ago (41s)

1 answer_question("When is a player eligible for arbitration2™)

> Entering new StuffDocumentsChain chain...

> Entering new LLMChain chain...
Prompt after formatting:
Below is an instruction that describes a task. Write a response that appropriately completes the request.

Instruction:

You are a helpful assistant for the Texas Rangers and your job is to help answer guest’s questions about the terms and glossary of MLB.

Use only information in the following paragraphs to answer the question at the end. Explain the answer with reference to these paragraphs. If you don't know, say t
hat you do not know.

Salary Arbitration Definition Players who have three or more years of Major League service but less than six years of Major League service become eligible for sala
ry arbitration if they do not already have a contract for the next season. Players who have less than three but more than two years of service time can also become a
rbitration eligible if they meet certain criteria; these are known as "Super Two" players. Players and clubs negotiate over salaries, primarily based on comparable p
layers who have signed contracts in recent seasons. A player's salary can indeed be reduced in arbitration -- with 20 percent being the maximum amount by which a sal
ary can be cut. If the club and player have not agreed on a salary by a deadline (typically in mid-January), the club and player must exchange salary figures for the
upcoming season. After the figures are exchanged, a hearing is scheduled (typically in February). If no one-year or multi-year settlement can be reached by the heari »
ng date, the case is brought before a panel of arbitrators. After hearing arguments from both sides, the panel selects either the salary figure of either the player ’7

When is a player eligible for arbitration?

A player becomes eligible for salary arbitration if they have three or more years of Major League service.
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Unleashing AI-Driven Analytics

A e/
AR /- R I — e s
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Together: ="

Al éﬁk
=¥
World Series >




“If you can make yourself half a percent
better... then that’'s a win. It can be the
difference between making the playoffs and
not making the playoffs.”

- Ryan Murray
(Sr. Director of Baseball R&D,
Texas Rangers)



Putting It All Together

Live Hawkeye Report: Dane Dunning
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Putting It All Together

Backspin Backspin

Sidespin /. Sidespin
Hooked (RHH) ¢ Sliced (RHH)
Sliced (LHH) 9~ Hooked (LHH)

Topspin to Topspin to
the Right the Left
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http://www.youtube.com/watch?v=S7z_r8SIpXY

Putting It All Together
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http://drive.google.com/file/d/1qPUUXuZcwi37_TQvF0dB7MiNGn41AibC/view

Putting It All Together
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Putting It All Together
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The Payoff




S

Databricks is delivering the data intelligence
that helps the Rangers to win

4X 300 10X T

more data at the users accessing faster democra- ever world
same cost as other data securely tization of insights series
multi-cloud data under a unified across the championship
warehouses governance model organization

ANALYSTS/PLAYERS / COACHES / SCOUTS /
BUSINESS OPS



We're just getting started



Thank Youl!
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The Winning Formula:� �Unleashing AI-Driven Analytics
	“Half of it’s art… it’s creativity, and then half of it is just knowing the data you’re working with and being able to manipulate it in the direction that will benefit the player.”
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