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Objectives

O Create a large, complex, multi-purpose dataset of NBA shot logs

0 ldentify the best classification method for predicting shot success

0 Determine the indicators mostly influencing shooting effectiveness

o Investigate separately all field goals, two-pointers & three-pointers
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03 2014-15 NBA Season Insights

777704 Methodology

~ AGENDA

O5 Analysis Variants

06 Discussion and Conclusions
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NBA History

NBA founded
on 06-06-1946

1946

1891 1979

Basketball invented by Three-point line
James Naismith on 21-12-1891 adopted by NBA



NBA History

Second Spectrum
provider

2013

Stats Perform
provider

Today

3rd wealthiest sport league in
2023 with $10B annual revenue



“NBA is the strongest
professional sports
league in the world.”

— Michael Jordan
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Data Preparation

o
Data Data | Exploratory \ Feature Processed
o | . Data Analysis . . |
Acquisition  Preprocessing (EDA) | Engineering | Data

/‘//




Data Acquisition

NBAsavant.com

Player Tracking NBA Stats Team Rankings

(@,

(4

Basketball-Reference.com
Bball-index.com
NBA.com

Play-by-Play Player Bios NBAstuffer.com

Package hoopR Package nbastatR



Data Processing

. Time-related
Score Margin Z : :
iInformation
-
Defensive @y )i &
Pressure @ g Hot Hand

Shot Oﬁ? Physical
dﬁ‘go . Attributes

Segmentation




Restricted Area
I Paint (Non-RA)

("4 £¥) au1 yano

16 ft.

| o Shooting Side

Shot , :
Segmentation Ol‘O 0 Shooting Type




Defensive
Pressure

4

(I

No, if closest defender distance = 6 + ft.(1.8 +m)
Low, if closest defender distance =4 — 6 ft.(1.2 — 1.8 m)
Moderate, if closest defender distance =2 —4 ft.(0.6 — 1.2 m)
High, if closest defender distance =0 — 2 ft.(0 — 0.6 m)

Pressure =

Open, if closest defender distance = 5 ft. (1.5 m)
Intensity = < Guarded, if 3 < closest defender distance <5 ft. (1.5 m)
Contested, if closest defender distance < 3 ft. (0.9 m)




Close,if |quarter margin| < 8
Period status = { Balanced,if 9 < |quarter margin| < 17
Unbalanced,if |quarter margin| = 18

High Advantage,if quarter margin = 21
Moderate Advantage,if 11 < quarter margin < 21
Low Advantage,if 3 < quarter margin < 11
Balanced,if — 5 < quarter margin < 2
Low Disadvantage,if — 5 < quarter margin < —13
Moderate Disadvantage,if — 13 < quarter margin < —24
High Disadvantage, if quarter margin = —24

Shot tension
(quarterly) —




Z Time-related
iInformation

Late,if 0 < shot clock <5
Structured,if 5 < shot clock < 10
= Early,if 10 < shot clock < 15
Quick,if 15 < shot clock < 20
Hasty,if shot clock = 20

Possession

O Game Clock @
O Touch Time
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Shots made per shot type

100 -

75

FPercentage (%)
3

25

Bank Shot

Dunk

Fadeaway Hook Shot
shot Type

Jump Shot

Layup

Shot OQutcome

() Missed Shot
¢ Made Shot



EDA (Cont'd

Dunks made per shot type

Shot OQutcome
() Missed Dunk
O Made Dunk

Percentage (%)

5
0
Alley Oop Driving Driving Dunk Shot Putback Putback Reverse Reverse Running Running Slam Dunk
Dunk Shot Dunk Shot Slam Dunk Dunk Shot Slam Dunk Dunk Shot Slam Dunk Dunk Shot Slam Dunk Shot
Shot Shot Shot Shot

Dunks
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Field Goal
Types

Two-way
players

Team Best
Strategies Defenders
Shooting Best Rim
Performance Protectors






FG% per Distance

FG% per range of shooting distance

2014-15 NBA Season

60% 1

Field Goal Percentage (FG%)
e
#

20% 4

0%

T75%
55%
45%
42%
3% 3%

Contested Shot

B Fase
B True

<5 ft. 5-9 ft. 10-14 ft.
(£1.5m) (1.5-3 m) (3-4.5m)

15-19 ft.
(4.5-6 m)

Shooting Range

20-24 ft.
(6-7.5 m)

25-29 ft.
(7.5-9m)

29+ ft.
(9+m)




FG% vs. Distance

70%

(=31
L]
&

Field Goal Percentage (FG%)
F

40% 7

30%

Evaluation of players’ efficiency

per shooting distance
2014-15 NBA Season (Minimum: 200 shots attempted)
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Tyson Chandler
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Damjan Rudez
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Average Shot Distance (feet)

47.2%

Shots attempted
® 500
@ 1000
@ 1500

J-pointers attempted
0-25%

0 25580%

0 50-75%
T5-100%

Shot Chart of

DeAndre Jordan
2014-15 NBA Season




Average touch time prior shooting {secs)

Players’ shot attempts based

on touch time and shot clock
2014-15 NBA Season (Minimum: 200 shots attempted)
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Tyson Chandler
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Average shot clock time left (secs)
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Kyle Korver DeAndre Jordan

18

Shots attempted
® 500
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Shots attempted with
full shot clock

0-5%
B 510%
B 10-15%
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FG% vs. Shot Clock

FG% by time left on shot clock
2014-15 NBA Season

70% 1
50% 1
o
E Number of Shots
L
o NBA o 2500
50 e 2PTAVG] O s000
® O 7500
=2
i
E:m% Shot Type
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30% 1
20%
0 5 10 15 20 25

Seconds left on shot clock



FG% per 5-pt FG
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% Made catch-and-shoot 3s

45%

40%

35%

30%

Catch-And-Shoot 3-point FG
2014-15 NBA Season (Minimum: 150 attempts)
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% Made pull-up 3s

20%

10%

Pull-up 3-point FG
2014-15 NBA Season (Minimum: 150 attempts)
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Assisted 3s made

100 7

150 7

Assisted 3-pt FG

Three-point shooters
2014-15 NBA Season (Minimum: 100 made three-point FG)
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Big Threes

Top 3 players with most shot attempts per team

O Eastern Conference O Western Conference

Beal Gortat UTA- Hayward _ Fawvors

WAS - Wall
TOR - _ Williams SAS- Duncan Leonard Parker
PHI- _ SAC- Cousins Gay McLemore
ORL- Vucevic Oladipo Harris POR.- Aldridge Lillard Matthews
MYK - Anthony _ PHO - Bledsoe Marris Green
MIL - Middleton Antetokounmpo Knight Shot Attempts % OKC- Westbrook lbaka Morrow Shot Attempts %
g MA- Wade Deng Bosh 0.575 g NOP- Davis Andersen 0.60
E IND - Miles Stuckey _ gzzg E MIM - Wiggins _ Martin 0.55
DET- _ Monroe I 0.500 MEM - Gasol Randalph Conley 0.50
o ae R R o -
oo [ Weker T deflersan  Hendeson Lac- Gifin Paul Redick
CHI- Gasaol Butler _ HOU - Harden Avriza Motiejunas
BRK - Lopez Johnson Jack GSW- Curry Thompson Green
s e e oEN- Lawson Chandier Faied
ATL- Millsap Teague Horford DAL - _ MNowitzki Parsons
U‘;,fo 1 UI% ZUI% 3UI% 4[]I% SUI% []‘;fo 1 []I% EUI% SUI% 4[JI% SUI%

Proportion of Team Shot Attempts Proportion of Team Shot Attempts



" Best & Worst Shooters Per Zone

Most Effective Shooters per zone
2014-15 NBA Season (Minimum: 100 shots per zone

& 150 shots in the paint)
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Least Effective Shooters per zone
2014-15 NBA Season (Minimum: 100 shots per zone

& 150 shots in the paint)
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Evaluating Defense

Defensive Metrics
Calculated for the shooter’s nearest defender

Shots made against defender

0 t field l t =
BECEeRGElGiycaabaicEtge Shots attempted against defender

Points per shot against defender

Opponent points per possession =
PP P perp Shots attempted against defender

Defender distance

Average defenders’ distance =
g / Shots attempted against defender

Number of shots contested = Total shots attempted < 3.5 ft. (1m) away from defender

Shot distance
Shots attempted against defender

Average shooting distance =

Total number of shots closely guarded = Shots attempted against defender




Two-Way Players

Evaluation of Two-Way Players
2014-15 NBA Season (Minimum: 300 shots guarded)
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0.950

0.9254

0.900

Opponent Points per Possesion

0.875

Best Defenders

Top Defenders based on

Opponents’ FG%
2014-15 NBA Season (Minimum: 200 shots contested)
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Top Defenders based on

Opponents’ Points per Possession
2014-15 NBA Season (Minimum: 200 shots contested)
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Opponent Points per Possession

Top Defenders based on

average shooting distance
2014-15 NBA Season (Minimum: 200 shots contested)
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Top Defenders based on

nearest defender’s distance
2014-15 NBA Season (Minimum: 200 shots contested)
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Opponent FG% in restricted area

Best Rim Protectors

Top Rim Protectors
2014-15 NBA Season (Minimum: 150 shots contested)
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LeBron James’ FG% per team
2014-15 NBA Season

Field Goal Percentage (FG%)
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Shots attempted against defender

LeBron Stoppers

Top defenders against LeBron James
2014-15 NBA Season (Minimum: 5 shots attempted per defender)
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LeBron James FG% per shot type
2014-15 NBA Season (Minimum: 15 shots attempts)
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Methodology

O Data Splitting O Performance Metrics

Predicted
FALSE TRUE
FALSE True Negative (TN) False Positive (FP)

Actual
TRUE False Negative (FN) True Positive (TP)

L TP+TN B TP
ACCHTEEHE TPETN+FPTFN  Lrecision = TP + FP

o TP _ 9. precision - recall
.’ Recall = TP + FN F1 =2 precistion+recall
~

70% 15% 15%
E . aiictar 0 Accuracy

ralnin est alldation

J Benchmark




Model Building
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k-Nearest
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Logistic
Regression
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Model Evaluation

Logistic
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3-Pointer Proliferation

Ratio of 3PA taken by teams each season

5% -
# 0 Efficienc
§ 308 - Reduced 3pt line distance y
- (1994-1997)
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Regression

Analysis Variants

Three-pointers

Two-pointers
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come to an end.”

— Geoffrey Chaucer
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Results Overview

Classifier -
Logistic )
Regression 62.9%
Two- Logistic
Pointer Regression 62.7%
Logistic
Regression 65.3% ’




All Field Goals

shot_distance
avg_player_lg_difference per zone
player_avg_per_zone

avg_player Ig_difference per _general_shot_type
player_avg per_general shot type
angle_shooter_degrees
touch_time

D RAPTOR_defender
D.LEBRON_defender
LEBRON_defender

shot_clock

O RAPTOR_shooter

boxLEBRON _defender

Wins Added defender
0.BPM_shooter

Offensive Archetype shooter

LA RAPM_defender
boxDLEBRON_defender
shot_tension_quartely
RAPTOR_defender
O.LEBRON_shooter

LA DRAPM_defender
boxOLEBRON_shooter
BPM_shooter

LEBRON_shooter

RPM_defender

BPM_defender
boxLEBRON_shooter
position_avg_per_zone
closest_defender_distance

Feature Importance

20 30 40 50

MeanDecreaseAccuracy

(" In-game features
Seasonal FG% stats
Player Metrics



Three-Pointers
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Two-Pointers
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Applications

IN-game Roster
strategy construction
Training Player
Regimes Benchmark
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Future Work

Multiple Data-tracking Arm Foul
Seasons Enhancement Raised Trouble

Player Data More Analysis
Fatigue Splitting Classifiers Variants
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