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Analytics changing how the game is played

Highest SO% in history, lowest BA since 1972

LEAGUE STRIKEOUT PERCENTAGE | LEAGUE BATTING AVERAGE Starting Pitcher Usage

Starts of 7 Innings Pitched or More
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Batters are hitting for a lower average 18%
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Most shifts in history

Shifts are on the rise in Major League Baseball
Share of balls in play that featured a defensive shift
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“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
M.L.B., Once Averse to Gambling,

Stribes a Deal With MGM Resorte Of In-Stadium Sports Betting In U.S.

On Tuesday, James Murren, chief executive of MGM Resorts, and Rob Manfred, M.L.B.’s commissioner, g
announced MGM becoming baseball’s official gambling industry partner. Seth Wenig/Associated Press
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Win!

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




Prepare to win!
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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

Player forecasting
Economics of contracts
Roster modeling
Trade-deadline analysis
Drafts

Game preparation: advance scouting
Pro-scouting
Amateur scouting
International scouting
Player development
Injury prediction and management




Structured data sources (externally collected)

Statistics (MLB, STATS,

AriBall, Inside Edge) Defense (BIS, Statcast)
Play-by-play (MLB _—
Advanced Media)
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Multi-structural data sources (internally collected)

MiLB Coach Reports Pro-Scouting Reports

Organizational Video
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Understand and manage risks

Ten-Year xBA Forecast Ten-Year ERA Forecast
.370 9.50 _
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2017 2019 2021 2023 2025
2017 2019 2021 2023 2025
Pos Age AB OBP SLG BatRC Pitcher Age IP ERA RA
1-8S 21 575 0.359 0428 85 SP SNy 30 221 367 98
2-CF fESeiamain 33 475 0339 0428 67 SP gl 34 214 383 99
3-1B Wl 33 475 0354 0473 76 SP RPN 28 201 412 100
ERCISI e 33 475 0.342 0498 78 SP NG 32 133 480 77

5-LF i 35 450 0317 0474 67 SP SRR 28 133 406 65
6-RF g 25 425 0307 0471 61 | 24 114 503 69

7-C m 28 425 0.373 0.486 72
8-2B T 25 425 0.327 0.372 51

28 83 314 A

9-P  pitchers 300 0.170 0.159 1 28 68 384 31

34 62 348 26

OF  wigEbwlmiiiiome 34 400 0367 0431 61 32 50 428 26

UT . 29 325 0.336 0448 48 27 45 500 27

C A 31 200 0.287 0.343 20 26 34 503 21

IF o 1 e A 25 175 0.294 0.291 15 25 22 571 15
oF S 29 125 0368 0344 16

others 250 0.285 0.325 23 others 60 563 41

totals 5500 740 totals 1440 726
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Statistical Analysis: predicting from
Lahman & Statcast

Walk+Hits per Inning Pitched Results from models
WHIP: Lower = Better based on
%hman data only
IS Pred Lahman
1.2
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1 9 player
Yala  herformance
data
1.0 .
B Results from models
0.0 S based on final
~ —  dataset (Lahman +
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Trackman)




Statistical Analysis: predicting from
Lahman & Statcast: LIME

LIME - Local Interpretable Model-agnostic Explanations

Case: Mike Trout - BA 2019 Projection
Prediction: 0.280825699900284

s o ey ¢+ Approximate reasoning of
E— complex ML models
2,50 < avg_last5_IBB ] (ensembles).
0.280 < avg_last4 BA |
37.0 <avg _last5 BB _ . .
0303 <ast1_ba_changeup 1 * Most important attributes
0287 < st o __ and their contributions to
9.0 < avg _last3 h changeup <= 14.5 - h r i i n .
0.453 < avg last2 SLG O the p Ed ctions
29.2 < avg_last4_th_slider ]
e o = « Validated the models with
0.252 < avg_last2_ba_fb_over 93 <= 0.299 | ] h i S b ase b a u d om ai n

-0.0060 -0.0025 0.0000 0.0025 0.0050 0.0075

Weight knowledge.

. Supports . Contradicts

# Install 'lime' from CRAN
install.packages('lime") -




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

Scouting Report

Pos Seen LHS HUwt 6'3"/200 DOB 0 /21/199 *Pres/Fut Role 1 -2
__Future Pos| LHS _ Bats/Throws _Left/ Left Age 23 Interest (given Role grade) Low
MLS 0 + 000 Next Level 2A High Future ML Conviction 6
Agent
Physical Description long legs, sloped shoulders
Scout Name Entered eam Name |Organization Level
0 /12/201% ﬁ 1A
Pitcher Evaluation )
Date of Last Game Seen|  05/07/2015
Games Seen 2.0 | Innings Seen| 14.0 |
Fastbell Hader Miscellaneous
Present (other than Out Pitches/Optimal Role, all grades should be
L Tools Abilities | Future Low High Comfort Zone present grades)
|Fastball () B R 84 91 89 Arm High 3/4
ovement in the Zone 4 4 Arm Action | Plunge, Quick, Recoil, Wrapper
astball Command ) 5 Direction (stride) | Straight
EASTBAL' BALL VALUE 4 4 Direction (toe) | Straight
Delivery | Plus
Secondary Pitches Radar Command Plane|Avg
Present
Tools Abilities | Future | Low | High |Present| Future SR 9
[Curve (Down, Roller) 4 - 68 74 5 5 Pitchability/Feel | Plus
Slider (Slurve, Tit) 3 3 77 81 3 3 Overall Athleticism|Avg
[Change (Circle) 5 6 76 79 4 5 __Field
Splitter () Runners | Plus
[Other () Release Times|1.12 (FB) [ 1.16 (CB) | ()
Slide Step Times[1.05() [ 1.09 ()| ()
|Overall Control 6 7 Out Pitch RHH|Change
Out Pitch LHH|Change
Optimal ML Role| Emergency Extra
Qverall Makeup:

Player Summary:

Pitched from far 3B side of the rubber in first start and was pitching from 1B side of the rubber a month later and much more effective from that
angle. Balanced, consistent delivery with upright finish and some recoil. Delivery is not deceptive but efficient and repeatable. Everything from
same arm speed. Doesn't throw balls. Jamie Moyer - Barry Zito type, with big curve ball as feature pitch. Decent athlete and plus poise on the
mound. Mixes up pitches well and pitches to contact. Everything is around zone. Tougher on LHH, gets called 3rd strikes and fools them.

Lots of pick-offs with average move and a quick, step-back pick. Incorporates a quick pitch too.

FB - tails, more horizontal action than vertical. In first start - 2 seam is 84-86 sits 85. 4 seam was 86-88, sitting 87 but very hittable. In second
start FB was 88-91, sat 83-90. Doesn't maintain velo well as a starter. Hit a wall after 70 pitches (sat 83 in 6th inning of first start).

CB - big bending, swing and miss offering to RHH. Not much deception, relies on movement to be effective. Will start off LHH with it. Won't
play up against hitters with avg to plus pitch recognition.

SL - Slurve has some tilt, tendency to leave up, worst offering. Junked it completely by 2nd outing.

CH - lots of weak contact against it. Will throw it first pitch to RHH and backs it up. Consistent to low and away location to both RHH and LHH.
Will go low and in to LHH. Has drop and abv average movement with deception. Swing and miss offering to RHH. Sometimes has too much
sink, also a little cut.

Type: Profiles as a finese pitcher with plus control and one abv average pitch (CH). Will do well against below avg minor league hitters that
can't pick-up 3-4 pitch mix, and can be effective vs. better hitters with slow mix and avg deception, keeping hitters guessing and off-balance. At
upper levels lack of velo and lack of abv avg off-speed command of hitting spots will be detrimental to advancement. Not especially tough on
LHH. Best suited in long relief role out of pen with FB/CH combo.
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One-Line Summary:
l:lpper minors finese longman, emerg extra at peak




Goal of Statistics: separate value from luck

The sweet spot

Scoring value (LWTS) of batted balls based on launch angle
and speed off the bat, 2015 MLB

SCORING VALUE
<4 BELOW ABOVE AVG. LWTS b

AVG.

Pop-ups A

285 eesnqonscsscssassassacsdescedPallakesssscOeVuhve ST oo oc AR, .cccoeodeos

Line drives

Ground balls v

Launch angle

40mph 60 80 100 120
Exit velocity

& FIVETHIRTYEIGHT SOURCE: BASEBALL SAVANT

Hang Time # Out%
1516 3.0 15,952 19.5%
3.0 to 4.0 11,749 58.3%
4.0 to 5.0 14,719 71.3%
5.0t0 6.0 16,717 34.7%

6.0 plus 6,281 93.3%

cFIP =

13(zHR) + 3BB — 2K

IP

- C
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Find actionable patterns in the data

Fastball release points come down and over a foot

a8.n
FB Cutter ® Changeup

® Curveball ® Slider ® Sinker
Splitter Unknown

*3
&=
® * 1.252,6.82, 72.4 mph

s®
\ } sscll Martin

1o its, Top of 1




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.

4-seam

Velocity of each pitch type through the season for

CB Slider Zambrano Carlos CHN R

4-seam Splitter | Release point heights through the season for
Slider Sinker | |Saito Takashi LAN R

ToDL FromDL

| D

A
—

Avg velocity of pitch type

Release point height (feet off of ground)

6/21/2008: on the 15-day disabled list, retroactive to June 19, with a minor strain in his right shoulder. 5/10/2002: on the 15-
day disabled list with a strained right elbow..

9/4/2008: from the 15-day to the 60-day disabled list.. 7/18/2008: on the 15-day disabled list, retroactive to July 13, with a sprained
ligament in his right elbow..
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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

45 4.5

FB FB
® BB ® BB
® Changeup ® Changeup
® Split ® Split
® (shell) Hits @ (shell) Hits
(shell) Swing & Miss (shell) Swing & Miss
® (shell) Hit @o out @ (shell) Hit into out

3.5

0.787,3.022, 83.8 mph
Cody Ross
2-2 1 outs, Top of 9

1.28,2.164, 83.6 mph
, Ryan Ludwick
e 1-20 outs, Top of 9

S - -
® »
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Use intelligence to better “defend” yourself
Be “positioned” to win

Albert Pujols vs RHP

81% ., 18% b-N




The “Human Element”: Quantifying the subjective

Umpire Strike Zones

Which umpires made the most

frequent bad calls?

(Top Edge| Top Edge|[JIEE) K wiath |[EXTE] [avex K Decisions
Bottom Edge | [JEWEL] [Bottom Edge | ] T 2.477 QRS 1375
Left Edge | Left Edge lavg x BB | Called BB
Right Fage | [FWPRE] %.l" ight rdge [JER IJHBB =

:0)
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1273 ER 677 Y
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127 = 2
1656 [ER 300 EX
1525 757 &
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1317 591 R
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Combining Subjective and Analytic: Misplays

‘DEFENSIVE MISPLAYS: LOG

Result Inning Batter Fielding

Pos
Failing to reach a pop foul 4/1/2016 6 Cruz, Nelson 3B
Failing to make the tag 4/5/2016 4 Braun, Ryan 3B
Ground ball through infielder 4/11/2016 S Kershaw, Clayton E 3B
Ball stuck in glove 4/12/2016 2 Loney, James 3B
Bad throw 4/13/2016 4 Jay, Jon 3B
Losing the Double Play (Lead man) 4/27/2016 4 Utley, Chase 3B
Ground ball through infielder 4/27/2016 7 Alvarez, Pedro 3B
Failing to catch a line drive 6/19/2016 8 Weeks, Jemile 3B
Mishandling ball after safe hit 6/21/2016 1 Ruiz, Carlos 3B
Failing to catch the throw 71312016 I4 Turner, Justin 1B
Slow to recover 714/2016 8 Maybin, Cameron K 3B
Ground ball through infielder 71412016 3 Maybin, Cameron K 3B
Losing the Double Play (Lead man) 7122/2016 2 McGehee, Casey M 3B

NEXT
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Movement to Mainstream

Ballbesitz Schuss-Statistik

e W Sporting Leaders Study
/ on Legacy
i SportAccord Convention World Sport &

/ Business Summit 2015
Ertolgrecne Passe Gesat Il [nterim Results April 2015

Ballhandling Laufleistung

,A-,\-

Bartvesrs

/V—'

Bloombe g

The Rounders

"% LATEST NEWS.
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The future of sports analysis
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Create the ULTIMATE Game Plan
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Example of Success: Adam Jones

Adam Jones move back 15 feet in the outfield
2018

ADAM JONES STARTING POINTS o
50% - « 2017: Jones was positioned 303 feet away from home

o plate. Richie Shaffer crushed the ball 393 feet. Jones was
35% unable to track it down losing the game.
o ... 2018: Kevin Pillar hit a similarly-angled ball a projected
: m2016 398 feet away, Jones was positioned 330 feet deep. Only
m o 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.

10%
5% -
0%

250 260 270 280 290 300 310 320 330 340 350

"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. | will do what they ask and
sacrifice in other areas. That's what they see In the data.”

NEXT
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Technology: Augmented Reality
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Thank you for attending this session!

Your bonus code is:

MLB

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

Reserve/Disabled List By Team

TEAM PLAYERS DAYS 2016 PAYROLL  REASON PLAYERS ~ DAYS 2016 PAYROLL Reserve/Disabled List Bv Position

Shoulder 89 7,787 $147,179,794
Los Angeles Dodgers 26 2,551 $82,862,281 POSITION PLAYERS DAYS 20716 PAYROLL
Back 38 2.435 $75.698,930 Starting Pitcher 106 9,801 $264,114,970
Los Angeles Angels of
Anaheim 19 1,988 $48,851,243 Hamstring 44 2 585 $73,157,013 Relief Pitcher 168 15,101 $122,327,845
Texas Rangers 19 1,693 $46,128,077  Knee 38 3187  $53,000,638 SrdBase e e
Left Field 34 2,740 $42,508,634
New York Yankees 18 1,888 $42321434  Elbow = S
Center Field 29 2,030 $40,588,411
Elbow Tommy John 21 3,222 $49,757,019
New York Mets 17 1,401 $41,765,396
Designated Hitter 7 572 $40,587,720
Reserve/Disabled List By Player
PLAYER POS TEAM REASONS DAYS 2016 PAYROLL
C.J. Wilson SP LAA Shoulder 232 $25,355,280
Alex Rodriguez DH NYY Hamstring 200 $21,858,000
Pablo Sandoval 3B BOS Shoulder 222 $21,350,850
David Wright 3B NYM Neck 179 $19,125,750
Matt Harrison SP PHI Back 232 $16,480,816

INDIAN GAMING ANALYTICS AND MARKETING CONFERENCE

Andre Ethier CF LAD Leg 160 $15,737,760


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

Statistical Analysis: Predicting Injuries

Average of LHP?

Avg Arm Slot
STDDEV

Arm/Shoulder?
Previous T)S?

Hard Pitches

COEFFICIENTS STANDARD ERROR P-VALUE

1.6319
-0.1847

1.6667

0.0110
0.2981
0.0001
-0.0020
-0.0524

0.27
0.07

0.54

0.00
0.07
0.00
0.00
0.01

0.00
0.01

0.00

0.00
0.00
0.15
0.04
0.00
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StatCast: Baserunning Sprint Speed

Baserunning Sprint Speed, By Position
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Create the ULTIMATE game-plan

FieldFX: Tracking every fielder StatCast: Measuring the Shift

N |
a CHARTS VISUALIZER ABOUT

Davis, C off Buchholz, C
09/21/2016; Inning: 2




Find the “signal from the noise”

Example: is a player’s hurt Rnee affecting their swing?

Before injury: white circles After injury
are hits, green are misses
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Use intelligence to better “defend” yourself
Be “positioned” to win
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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

Cutter Changeup
® Curveball Slider
Unknown

3

74%
08/22/18
14 Changeups
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Advanced Scouting: data collection for
predictive analysis
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Statistical Analysis: Histogram

Fastball Cutter Changeup B Curveball
Slider B Sinker Splitter Unknown
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The future of fielding analysis
The inOt: 6-4-3 Double plays

Play# Time fromSS to2B* Pivot time**




Competition: put yourself in their shoes




Sample Data Feed

v<atbat num="67" b="2" s="2" 0="2" start_tfs="031021" start_tfs_zulu="2016-11-03T03:10:21Z" batter="434658" stand="R" b_height="5-10" pitcher="547973" p_throws="L" des="Rajai Davis homers (1) on a line drive
to left field. Brandon Guyer scores. " des_es="Rajai Davis batea jonrodn (1) con linea por el jardin izquierdo. Brandon Guyer anota . " event_num="561" event="Home Run" event_es="Jonron" play guid="013f9eac-
3005-4a7c-af8b-29c5f6678c63" score="T" home_team runs="6" away team runs="6">
<pitch des="Ball" des_es="Bola mala" id="550" type="B" tfs="031032" tfs_zulu="2016-11-03T03:10:32Z" x="84.26" y="152.06" event_num="550" on_2b="446386" sv_id="161102_231341" play guid="9becfc37-b779-4d95-
b9d0-boOb81895d000" start speed="98.4" end speed="90.5" sz_top="3.37" sz_bot="1.47" pfx x="5.35" pfx _z="12.04" px="0.859" pz="3.212" x0="1.145" y0="50.0" z0="6.136" vx0="-2.792" vy0="-144.158" vz0="-7.131"
ax="11.264" ay="33.637" az="-6.766" break_y="23.8" break_angle="-51.6" break_length="2.6" pitch_type="FF" type_confidence=".896" zone="12" nasty="79" spin_dir="156.093" spin_rate="2797.029" cc="" mt=""/>
<pitch des="Foul" des_es="Foul" id="551" type="S" tfs="031050" tfs zulu="2016-11-03T03:10:50Z" x="123.48" y="186.99" event num="551" on_2b="446386" sv_id="161102 231359" play guid="1275d@al-5868-4c56-
8aal-c463fbf51738" start_speed="97.8" end_speed="90.0" sz_top="3.3" sz_bot="1.48" pfx_x="6.07" pfx_z="12.06" px="-0.17" pz="1.918" x0="0.974" y0="50.0" z0="6.12" vx0="-5.458" vy0="-142.934" vz0="-10.603"
ax="12.574" ay="32.58" az="-7.121" break y="23.8" break angle="-50.1" break length="2.9" pitch_type="FF" type confidence=".881" zone="8" nasty="34" spin_dir="153.349" spin_rate="2845.189" cc="" mt=""/>
<pitch des="Foul" des_es="Foul" id="552" type="S" tfs="031118" tfs_zulu="2016-11-03T03:11:18Z" x="147.23" y="175.9" event_num="552" on_2b="446386" sv_id="161102_231428" play guid="fba777ca-7b3c-4e2c-89df-
e5c7a5045fe5" start _speed="97.1" end speed="89.9" sz _top="3.3" sz _bot="1.48" pfx x="4.23" pfx z="10.47" px="-0.793" pz="2.329" x0="0.838" y0="50.0" z0="6.148" vx0="-6.132" vy0="-141.94" vzO="-8.853"
ax="8.693" ay="30.225" az="-10.577" break y="23.8" break _angle="-30.8" break_length="2.9" pitch_type="FF" type_confidence=".850" zone="13" nasty="47" spin_dir="158.076" spin_rate="2379.559" cc="" mt=""/>
<pitch des="Ball" des_es="Bola mala" id="553" type="B" tfs="031150" tfs_zulu="2016-11-03T03:11:50Z" x="58.53" y="158.73" event_num="553" on_2b="446386" sv_id="161102_231500" play guid="abc1fd59-6ba4-4f75-
aPea-2f7e8596e501" start_speed="99.8" end_speed="92.4" sz_top="3.3" sz_bot="1.48" pfx x="5.04" pfx_z="11.69" px="1.534" pz="2.965" x0="1.045" y0="50.0" z0="6.183" vx0="-0.484" vy0="-146.192" vzO="-8.173"
ax="10.988" ay="32.177" az="-6.611" break y="23.8" break angle="-52.3" break length="2.6" pitch_type="FF" type confidence=".902" zone="12" nasty="30" spin dir="156.741" spin_rate="2761.252" cc="" mt=""/>
<pitch des="Foul" des_es="Foul" id="554" type="S" tfs="031210" tfs_ zulu="2016-11-03T03:12:10Z" x="147.3" y="195.66" event _num="554" on_ 2b="446386" sv_id="161102_231520" play guid="4282228a-48a4-4f9%e-8095-
58017d003f56" start_speed="98.1" end_speed="91.0" sz_top="3.3" sz_bot="1.48" pfx_x="3.1" pfx_z="10.98" px="-0.795" pz="1.597" x0="0.914" y0="50.0" z0="6.031" vx0="-5.998" vy0="-143.389" vzo="-11.003"
ax="6.504" ay="30.614" az="-9.053" break y="23.8" break angle="-24.8" break length="2.4" pitch_type="FF" type confidence=".875" zone="13" nasty="61" spin_dir="164.290" spin_rate="2430.133" cc="" mt=""/>
<pitch des="Foul" des_es="Foul" id="555" type="S" tfs="031238" tfs_zulu="2016-11-03T03:12:38Z" x="73.55" y="169.15" event_num="555" on_2b="446386" sv_id="161102_231547" play_guid="0ad971b5-f3e6-48a7-864e-
5d4105645882" start speed="99.6" end speed="92.6" sz_top="3.3" sz_bot="1.48" pfx x="5.48" pfx z="10.04" px="1.14" pz="2.579" x0="1.08" y0="50.0" z0="6.123" vx0="-1.891" vy0="-145.881" vz0="-8.484"
ax="11.947" ay="30.852" az="-10.224" break_y="23.8" break_angle="-43.9" break_length="3.1" pitch_type="FF" type confidence=".896" zone="12" nasty="51" spin_dir="151.443" spin_rate="2485.314" cc="" mt=""/>
<pitch des="In play, run(s)" des _es="En juego, carrera(s)" id="556" type="X" tfs="031324" tfs zulu="2016-11-03T03:13:247" x="128.93" y="195.18" event _num="556" on_2b="446386" sv_id="161102 231628"
play guid="013f9eac-3005-4a7c-af8b-29c5f6678c63" start_speed="97.1" end_speed="90.7" sz_top="3.3" sz_bot="1.48" pfx x="4.99" pfx_z="9.51" px="-0.313" pz="1.615" x0="0.909" y0="50.0" z0="6.023"
vx0="-5.281" vy0="-142.002" vz0="-10.245" ax="10.341" ay="27.709" az="-12.383" break y="23.9" break _angle="-33.1" break length="3.3" pitch_type="FF" type confidence=".826" zone="7" nasty="44"
spin_dir="152.414" spin_rate="2281.354" cc="" mt=""/>
<runner id="446386" start="2B" end="" event="Home Run" event num="561" score="T" rbi="T
<runner 1id="434658" start="" end="" event="Home Run" event_num="561" score="T" rbi="T"
</atbat>
v<atbat num="68" b="1" s="0" 0="2" start_tfs="031418" start_tfs zulu="2016-11-03T03:14:18Z" batter="424825" stand="R" b_height="5-10" pitcher="547973" p_throws="L" des="Coco Crisp singles on a ground ball to
left fielder Ben Zobrist. " des_es="Coco Crisp pega sencillo con rodado a jardinero izquierdo Ben Zobrist. " event_num="566" event="Single" event_es="Sencillo" play guid="b3f55581-6f58-4b12-b9fd-
3a1b6d597773" home_team runs="6" away_team_runs="6">

earned="T"/>
earned="T"/>
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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.

Viax 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.

NEXT
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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.

Viax 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).
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Hitting Metrics

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

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

contact by a fielder.

e 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.

e Projected HR distance: Calculates the distance of projected landing point at ground level on

over-the-fence home runs.
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Pitching Metrics

o Release: Measures the time from pitcher's first movement out of the stretch to the

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

of the pitching rubber.

o \Velocity: Measures the peak velocity of a pitch at any point from its release to the front
edge of home plate.

e 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.
e Spin rate: Measures the spin rate of the ball at the point of the release from the

pitcher's hand.
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