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DATA SCIENCE AT MLB

THERE ARE 2 DISTINCT DATA SCIENCE GROUPS, FOCUSED ON DIFFERENT ASPECTS OF THE GAME

ON THE FIELD BUSINESS / FAN FOCUSED

DATA SOURCES: Statcast Al, plate appearances, pitch tracker DATA SOURCES: Historical attendance, fan’s purchase history, app usage
AUDIENCE: Fans, clubs and players AUDIENCE: Fans, clubs and internal MLB departments

Y70k TICKET NEWS (phives ),

See your Phillies in Atlanta!
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<

Iy /‘

/4
1 - *.

Awesome Spring Matchups vs Giants, Cubs,
Dodgers

Gant ¢ P: 36
3. Freeman OFOR 1 Sep 23
ATL Ou
STL 0 Sep 24

A3 20u

FOX Sports NEXT TELECAST: BRAVES vs Yankees tomorrow at 6:30p ET or




WHERE DOES DATA SCIENCE FIT INTO THE ORGANIZATION
AND WHO USES OUR WORK?

ORGANIZATION GROUPS / TEAMS UTILIZING OUR WORK

EAM [ & MLBcomf @WBallpark

MLB MARKETING

DATA SCIENCE

BUSINESS /
FAN FOCUSED




FUTURE SCHEDULE EVALUATION

CANDIDATE SCHEDULES
ARE FOR 2 YEARS
INTO FUTURE

i
BB
SR




FUTURE SCHEDULE EVALUATION

LINEAR REGRESSION
7 SEASONS OF GAME DATA

day of week
month @ ~ SINGLE-GAME
opponent ATTENDANCE
interleague/intraleague

game time

MODEL previous attendance

previous revenue

TRAINING summer vacation dates

holidays
we.ather variables SINGLE-GAME
multi-year aggregates @ >

feature interactions REVENUE

LINEAR REGRESSION



FUTURE SCHEDULE EVALUATION

CANDIDATE A CANDIDATE B

el
el e

PREDICTED LEAGUE-WIDE REVENUE: SX PREDICTED LEAGUE-WIDE REVENUE:

PREDICTED LEAGUE-WIDE ATTENDANCE: X I PREDICTED LEAGUE-WIDE ATTENDANCE:
D

SCHEDULING >
COMMITTEE’S CHOICE

omsones 0 [
T

PREDICTED LEAGUE-WIDE ATTENDANCE: X
PREDICTED LEAGUE-WIDE REVENUE: SX

SX



MATCHUP

@ 5San Diego
@ Seattle
% Chicago
{j2 Colorado

Los Angeles

Kansas City
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Cincinnati
Tampa Bay
Minnesota
Arizona
Texas
Baltimore
Pittsburgh

Mew York

TIME (ET)
12:35 PM
1:10 PM
1:10 PM

3:40 PM

P Philadelphia
7 Wiami

ﬁ Milwaukee
$ San Francisco
ﬁ Detroit

ﬁ« New York
<% Toronto
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at

at

at

at

at

B
A

Boston
Atlanta
St. Louis
Chicago
Houston
Cakland

Los Angeles

710 PM

720 PM

7:45 PM

8:05 PM

810 PM

10:00 PM

10-10 PM

NDIDATE C
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SINGLE GAME
TICKET DEMAND
FORECASTING

)
\
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SINGLE GAME TICKET DEMAND FORECASTING - MIODEL

3 PREVIOUS SEASONS
OF GAME DATA

number of days before game

day of week
ST E P 1 . month
MODEL TRAINING opponent

interleague/intraleague
promo/no promo

CURRENT TICKET SALES
FOR ALL GAMES
STEP 2: =
PREDICTIONS

v

(LG

(UG

TRAINED MODEL

GRADIENT BOOSTED REGRESSOR

NUMBER OF

TICKET SALES

»

TICKETS SOLD

GAME 29

100 80 60 40 20
DAYS BEFORE GAME

ACTUAL

PREDICTED

0
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PROMOTION SCHEDULE OPTIMIZATION - MIODEL

3 PREVIOUS SEASONS

OF GAME DATA GRADIENT BOOSTED REGRESSOR
series start
day/night ST
STEP 1: ot ek -~ REVENUE PREDICTION
MODEL TRAINING ol - | = —  BASED ON CURRENT
iy = PROMOTION SCHEDULE

promo type

PROMOTION SCHEDULE

RANDOMIZED x10,000 TRAINED MODEL 10,000 REVENUE PREDICTIONS

STEP 2:

MONTE CARLO
SIMULATION

v

.

REVENUE



PROMOTION SCHEDULE OPTIMIZATION - RECOMMENDATION

ORIGINAL PROMOTION
SCHEDULE

\

SIMULATIONS

NO
PROMOTIONS

Sk

HYPOTHETICAL REVENUE



PROMOTION SCHEDULE OPTIMIZATION - RECOMMENDATION

m ™ m ™~ — M "
Z e = = = = =
S g _eis = Lol o
= B 2 3 2 2 k5
< S $ $ $ § § FIREWORKS
ORIGINAL PROMOTION ) 3 s < < - E
SCHEDULE = PSR
7 o o o o o o
7] Apr May Jun Jul Aug Sep
2
)
-
5 9 R
=) 5 SHIRT
= 2 2
= < 5 % OR CAP
(75} 2 I 5
NO = g E
wv Mon Tue Wed Thu Fri Sat sun
PROMOTIONS
/ 2 :
5 ¢ i ¢  BOBBLEHEAD
HYPOTHETICAL REVENUE = 3 8 3
S -OR-
=) g g e
BEST 10% OF SIMULATED = & & B FIGURINE
= o o o
PROMOT'ON SCHEDULES b Mon Tue Wed Thu Fri Sat Sun
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TEAM AVIDITY METRIC

FAN SEGMENTATION

LIFETIME VALUE

PLAYER AVIDITY




TEAM AVIDITY — DEVELOPMENT

6 PREVIOUS YEARS OF FAN DATA

email opt-ins

EXPLICIT SIGNALS ballpark app
ENGAGEMENT MLB.TV streams
ticket scans e

TeamAvidity(fan, team) =

SHARE OF ExplicitSignals x Wgg + Engagement x Wg + Spend x Wg

FAN’S SPEND shop purchases
ticket purchases

DATA SOURCE FEATURES

SCORE AND RANK

Fan ID_ARI ATL BAL BOS CHC CIN CLE COL CWS DET HOU KC LAA LAD MIA MIL MIN NYM NYY OAK PHI PIT SD SEA SF_STL TB TEX TOR WAS High Fav

0.00 0.00 0.12 0.16 0.00 0.00 0.05 0.00 0.06 0.04 0.00 0.04 0.04 0.00 0.00 0.00 0.05 0.03 0.19 0.07 0.05 0.00 0.00 0.04 0.00 0.00 0.09 0.09 1.00 0.02 [1.00 TOR

0.00 0.07 0.00 0.000.94 0.06 0.06 0.09 0.05 0.00 0.00 0.00 0.00 0.00 0.10 0.16 0.00 0.05 0.00 0.00 0.05 0.13 0.00 0.00 0.03 0.06 0.00 0.00 0.00 0.00 0.94 CHC

0.00 0.04 0.15/0.86 0.02 0.00 0.00 0.00 0.05 0.04 0.03 0.03 0.04 0.00 0.04 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.06 0.12 0.00 |0.86 BOS

0.34 0.43 0.22 0.35 0.31 0.29 0.27 0.40 0.18 0.14 0.29 0.21 0.35 0.31 0.28 0.31 0.28 0.81 0.31 0.25 0.31 0.19 0.33 0.16 0.24 0.29 0.10 0.21 0.74 0.42 0.81 NYM

0.06 0.21 0.33 0.72 0.11 0.12 0.12 0.06 0.12 0.17 0.03 0.19 0.17 0.09 0.15 0.06 0.13 0.34 0.81 0.19 0.14 0.06 0.03 0.07 0.07 0.11 0.21 0.00 0.28 0.21 0.81 NYY

¥ 0.00 0.00 0.09 0.13 0.02 0.00 0.05 0.00 0.00 0.04 0.01 0.04 0.07 0.00 0.04 0.00 0.06 0.03 |0.81 0.06 0.00 0.01 0.00 0.00 0.00 0.02 0.03 0.00 0.18 0.06 0.81 NYY

STANDARDIZE AND SEGMENT

Moderate

N
e P

-3 -2 -1 0 1 2 3
STANDARD DEVIATION



TEAM AVIDITY — USE CASES

IDENTIFY AND TARGET OUT-OF-MARKET FANS opp. HOME FIELD ADVANTAGE

1 ih r]""‘ -, TICKET NEWS (philies ]

}‘g@ TICKET NEWS RarsBaseaawcom.

See your Phillies in Atlanta! See your Rays in Chicago!
- .
&yy’nck ets
-
|wHom Schedul:

<
<

o
X

20% 40% 60% 80% 100%

B Fans H Opponent Fans

OFTEN MOST PREDICTIVE FEATURE IN
MODELS

) ot I s 2 8

a0 “ R

s 19




FAN SEGMENTATION - MODEL

NETWORK ANALYSIS
3 PREVIOUS YEARS OF FAN DATA
W
MLB.TV participating teams : = Degree centrality,
Attended Games per game Ry Clustering coefficient
E=a
DATA SOURCE FEATURES
JV A 4
ROOKIES TEAM FANS VETERANS
. o®
% ;
Casual or New Mostly Interested in a Single Team Interested in Many Teams

Fan



FAN SEGMENTATION — USE CASES

BASEBALL'S FIRST PROFESSIONAL TEAM

{ TICKETS TATS DEO

THE AVETT BROTHERS POST-GAME
CONCERT

_ .

Watch Every Red Sox Game
Live or On Demand

Fantasy
Games .

Yahoo Sports Fantasy Baseball Beat the Streak R.B.L Baseball 19

& BEAT THE STREAK
Somnesoars

Piay now

21



FAN LIFETIME VALUE (LTV) - MODEL

3 PREVIOUS YEARS OF FAN DATA

Business Lines

MLB shop.com 2a |

(MLB.7v 8|

Features

ticket spend
total num tickets
unused tickets
ticket resell ROI

shop spend
shop returns
shop unique products

MLB.tv total mins watched
MLB.tv subscriber type
MLB.tv num cancels
MLB.TV num year subscriber

/'

S5

REPURCHASE Model
(Gradient Boosted Classifier)

Probability of
Repurchase

®) —

Predicted
@ — potem
Potential Spend

Potential Spend Model*
(Gradient Boosted Regressor)

N
0, 1]

X —_—

[0, o)

Predicted
LTV

A

*only trained on fans that went on to spend again



FAN LIFETIME VALUE (LTV) — USE CASES

LTV SEGMENTATION

X ~ —» | Ticketing LTV

. ‘

POTENTIAL SPEND

—> [0, =) /
— B

X — | MLB.tvLTV

Low l

Low High
PROBABILITY OF REPURCHASE

—* [0, )

v

>
>
3
2
i
<

EVALUATING MARKETING/ADVERTISING CAMPAIGN EFFICACY

Watch These Games On Demand  Fuil Archive > RESPONSE

S @A ' A/B TESTING
“ 7 4 \ o X - »
vs Astros vs. Tigers @ White Sox
June 2 ﬁ June 3 % June 9
WATCH > * WATCH > -~ WATCH >




PLAYER AVIDITY — MIODEL

CURRENT FAN + LATENT VARIABLE MODEL
PLAYER DATA EXPECTATION-MAXIMIZATION ALGORITHM

PREDICTED OBSERVED

All-Star All-Star
Votes Votes
fan’s team avidity
-

fan’s location —
B == - S E .
player’s team popularity Q> =
player’s performance T
\ = Website Website
= @ T Views Views
=

% y




PLAYER AVIDITY — USE CASES

CUSTOMIZED FAN CONTENT

\ 27

AN
SN g i Hat)
&\
€ “\: b K
' S €A 7
';v 2 :;’JEJ /

EVEER TG %27 @W@ZXXYZAW@

Ticket Package mcludes a ticket to all 4 games!

*giveaways distributed to first 30,000 fans in anendance

IMPACT OF ROSTER CHANGES
ON A CLUB’S FANBASE

SEASON .

TICKET PLANS

SEASON SALE ENDS APRIL 30

STARTING AT 10 GAMES

25



TEAM AVIDITY METRIC TICKET PACKAGE RENEWAL LEAD SCORE

FAN SEGMENTATION SEASON TICKET HOLDER RISK

LIFETIME VALUE MLB.TV ENGAGEMENT CAMPAIGN

PLAYER AVIDITY TARGETED TICKET GUIDE




OTHER FAN-BASED MODELING

LEAD SCORING

SEASON TICKET
HOLDER RISK SCORE

MLB.TV
ENGAGEMENT

TARGETED
TICKET GUIDE

1 Model Model Model
Fan ID Vars Prob. Decile
1
® — 1
2
Probability of Upgrading or Renewing 3
Model Model Risk Segment
Moderate FanID  Vars Prob.
Low
@ -_— High
Mod.
0
Probability of NOT Renewing Low
Unengaged Moderately Highly Model Engagement Recommended
Engaged Engaged FanID Vars Segment Game
@ Un NYM vs. ATL
_— _— High CHC vs. STL
Mod. NYY vs. BOS
Predicted Number of Days with a View High SFvs. LAD
Ticket Buying Recommended
D Fan ID History Vars Series
l I ( ] R MIL vs. CHC
( l'[ - HOU vs. TEX
l I SEA vs. OAK
u MIA vs. TB

27



QUICK SUMMARY

* OVERVIEW OF DATA SCIENCE AT MLB

* METRIC INTRODUCTIONS
* GAME
* FAN

BETTER SERVE THE 30 CLUBS & OUR MILLIONS OF FANS

28



Rate today’s session

Cyberconflict: A new era of war, sabotage, and See passes & pricing
fear

David Sanger (The New York Times) .ﬁ. Add to Your Schedule
9:55am-10:10am Wednesday, March 27, 2019 - Add Comment or Question

Location: Ballroom

@tondary topics: ity and Privacy

Rate This Session

We're
collateral damage in a growing conflict among states. From crippling infrastructure to sowing discord and doubt, cyber is now

TWIfg in a new era of constant sabotage, misinformation, and fear, in which everyone is a target, and you're often the

the weapon of choice for democracies, dictators, and terrorists.

David Sanger explains how the rise of cyberweapons has transformed geopolitics like nothing since the invention of the atomic
bomb. Moving from the White House Situation Room to the dens of Chinese, Russian, North Korean, and Iranian hackers to the
boardrooms of Silicon Valley, David reveals a world coming face-to-face with the perils of technological revolution—a conflict

that the United States helped start when it began using cyberweapons against Iranian nuclear plants and North Korean missile
launches. But now we find ourselves in a conflict we're uncertain how to control, as our adversaries exploit vulnerabilities in

our hyperconnected nation and we struggle to figure out how to deter these complex, short-of-war attacks.
David Sanger
The New York Times

David E. Sanger is the national security correspondent for the New York Times as well as a national security and

political contributor for CNN and a frequent guest on CBS This Morning, Face the Nation, and many PBS shows.

Session page on conference website

+ Attending Notes

Cyberconflict: A new era of war, sabotage, and fear

© 9:55 AM - 10:10 AM, Wed, Mar 27, 2019

Speakers

David Sanger
National Security Correspondent
The New York Times

Q Ballroom

David Sanger explains how the rise of cyberweapons has
transformed geopolitics like nothing since the invention of the
atomic bomb. From crippling infrastructure to sowing discord and
doubt, cyber is now the weapon of choice for democracies,
dictators, and terrorists.

¢ SESSION EVALUATION

O’Reilly Events App




QUESTIONS?

 DataScience@mlb.com

* OPEN POSITIONS: www.mlb.com/jobs

* TECH BLOG: https://technology.mlblogs.com/



mailto:DataScience@mlb.com
http://www.mlb.com/jobs
https://technology.mlblogs.com/

