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Chapter One 
 

An Introduction to Sports Analytics 
 
 
 

 
 
 

“A Year Ago I thought every team would 
have their own Sports Analytics guy within 

the next 4 to 5 years. 
 

Now I think that in the next couple of 
years every team will have one person in 
charge of running the Analytics program 

and 4 to 5 people mining the data.” 
 

Dallas Eakins, NHL Head Coach 
Sloan Sports Analytics Conference 

February 2015 
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What Are Sports Analytics? 
 

The last 10 to 15 years has produced a revolution in the way that sports are 
viewed and sports franchises are run.  Simply put:  There’s too much money at stake 
for franchises to risk approaching decisions incorrectly.  Athletes make too much 
money.  Television contracts are worth too much money.  Fans can switch team 
allegiances faster than ever before and take their money with them (it’s easier to 
follow teams that aren’t close to your hometown than at any time in history – see the 
rise in popularity of English Premier League Football in the United States as an 
example). 

Sports franchises and leagues are hiring analysts at unprecedented rates.  
These analysts can often come from such diverse fields as management, business 
administration, computer science, or mathematics and statistics.  It’s the job of these 
analysts to ensure that any strategy put in place by management and the coaching 
staff is a sound decision when approached from a data analysis standpoint.  In other 
words:  Do the numbers back up what we’re trying to do here? Are we wasting our 
money?  Is our in-game approach likely to yield positive results? 
 
What Am I Doing Here? 
 
 Who wouldn’t like to work in the world of professional sports?  Unfortunately 
most of us aren’t blessed with a 7-foot wingspan or a 95-mph fastball.  But within the 
next 10 years or so (at just about the time today’s current middle- and high-school 
students enter the workforce), a wealth of new jobs will be created as the use of 
Analytics by professional sports teams becomes more and more the standard practice.  
If you show a competency with numbers (math) and an interest in sports, there could 
be a place for you.   

Or, perhaps you’re a teacher who stumbled across this PDF and hope to share 
some of this content with your own students.  Awesome; I think this study can get a 
lot of students fired up about math classes for the first time in their lives. 

Finally the age-old question “When am I gonna have to use this math stuff?” 
has an appealing answer for many of today’s students. 
 
What Are You Doing Here? 
 
 I’m a math teacher and sports fan.  When I noticed the recent trend towards 
the crossover between the two topics I decided to try and learn as much as I could 
about Sports Analytics.  I’ve done as much research as I can, engaged with the Sports 
Analytics community on social media (Twitter, etc.) and attended M.I.T.’s Sloan Sports 
Analytics Conference in 2015.   
 
A Note About These Activities 
 
 I’ve designed these activities to be as open-ended as possible.  If you’re a 
Middle Schooler with still-developing analytics/math skills or a High Schooler in an AP 
math class, you should be able to adapt these activities to meet your mathematical 
understanding.  Teachers:  This was designed to be a 5-day summer camp (3-4 hours of 
work per day).  But you can cherry pick activities or work the program over a longer 
stretch of time as well.  Good luck, have fun, and away we go! 
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Activity #1 – Introduction to Advanced Statistics 
 
 For decades, statistics in sports generally fell into two categories:  
Counting Numbers or Simple Ratios.  Think of some of the iconic statistics from 
sports history: 
 
Counting Numbers:  Hank Aaron’s 755 home runs, Eric Dickerson’s 2105 rushing 
yards, Joe Dimaggio’s 56 game hit streak, Wilt Chamberlain’s 100 point game. 
 
Simple Ratios:  Ted Williams’ 0.406 batting average, Chicago Bulls’ 0.878 
winning percentage, Jim Brown’s 104.3 rushing yards per game 
 
 The “new” generation of Sports Analytics goes far beyond counting 
numbers and simple ratios.  The end goal is to predict wins:  How does a player 
increase or decrease the likelihood of his team winning the game?  After all, 
counting home runs is fun, but teams need to win games; if a player isn’t 
significantly adding to a team’s ability to win a game, they’re not worth 
spending a lot of money on in a contract situation. 
 

Below is a list of some of the “new” advanced analytical statistics that 
are starting to become prevalent in sports.  You will be assigned one at random 
to research.  Circle or highlight the one you were assigned from the list below: 
 

Baseball 
(Hitting) 

Baseball 
(Pitching) 

Baseball 
(Fielding) 

Hockey Basketball 

OPS WHIP UZR CORSI PER 
wOBA FIP DRS FenCLOSE Win Shares 
BABIP 

(Hitting) 
BABIP 

(Pitching) 
Baseball 
(General) 

PDO PPP 

wRC+ HR/FB WAR Football 
(NFL) 

TS% 

UBR 
(baserunning) 

SD/MD 
(shutdowns/ 
meltdowns, 

for 
relief 

pitchers) 

WPA DVOA 
 

DYAR 
 

PIE 

 
Research your assigned statistic online.  See the appendix at the back of this packet 
for trusted web resources for each sport.  Answer each question below (where 
applicable – not all questions apply for each statistic).  When all of these are 
submitted, the teacher will scan in each student’s responses and make a copy for 
everyone’s booklet – that way everyone will have a glossary/guide for all of the 
advanced statistics we have studied.  Depending on the size of the class, each student 
may be assigned two or more statistics to study.  Questions begin on the next page… 
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Your Statistic:  _______________________  Your Sport:  __________________________ 
 
Who created your statistic?   
 
_______________________________________________________________ 
 
When was your statistic developed and when did it come into common use in sports 
analytics circles? 
________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
Why was it created?  Was it meant to replace or enhance an older more commonly 
used statistic?  If so, which one – and why is this statistic considered an improvement? 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
How is this statistic created?  Either state the mathematical formula used (if provided) 
or give a verbal description of how statisticians formulate the value of each player. 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
 
How is this statistic measured (percentage, ranking, etc.)?   
 
_________________________________________________________________________ 
 
What is the range of this statistic (maximum and minimum scores)?   
 
__________________________________________________________________________ 
 
What is considered an “average” player score for this statistic? ____________________ 
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What range of scores would be considered “poor”?  ______________________________ 
 
What range of scores would be considered “good”? ______________________________ 
 
 
Go to sports-reference.com and pick a random player from a random full season. 
 
Player Name:  __________________________________   
 
Team:  ___________________________  Season:  __________________ 
 
Complete one of the two following questions: 
 

1. If you have the formula for creating your statistic (above), use the data from 
the website to find your chosen player’s evaluation.  The website probably 
contains the answer, so check your work. 

 
2. If you don’t have the formula for your statistic, find the evaluation for that 

statistic on the website (note: You may need to look at another website from 
the appendix in the back of this booklet depending on your assigned statistic).  
Compare the player’s evaluation to the statistic that yours was meant to 
replace or enhance.  Does this advanced statistic provide any insights that the 
other statistic overlooks? 

 
__________________________________________________________________________ 

 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
If there’s anything interesting that you discovered about this statistic that you haven’t 
shared yet, please include it below: 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
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Activity #2:  Important People in Sports Analytics 
 
 Now that we’ve completed a basic collection of research on some of the 
types of analytics being used, it’s important that we get a sense of the history 
of sports analytics and who some of the big players are in the field.  Again, you 
will be assigned one (or perhaps more) of the following individuals to research.  
You may use the appendix at the back of this booklet, or you may find some 
good information doing a simple Google search.  Once again, when all of these 
mini-biographies are submitted, the teacher will scan each student’s responses 
and make a copy for everyone’s booklet – that way everyone will have a 
glossary/guide for all of the individuals we have studied. 
 

Baseball Basketball Hockey Other Sports Writers 
Bill James Daryl Morey Jim Corsi Brian Burke* Michael Lewis 
Billy Beane John Hollinger Tyler Dellow Michael 

Niemeyer** 
Jonah Keri 

Andrew 
Friedman 

Ken Pomeroy Rob Vollman Ravi Ramineni Nate Silver 

David 
Appelman 

Sam Hinkie Eric Tulsky Jeff Sagarin Ben Lindbergh 

Mike 
Fitzgerald 

Vivek 
Ranadive 

Kyle Dubas Shahid and 
Tony Khan 

Chris 
Anderson 

*football not hockey 
**futbol not football 
 

Your Person:  ______________________  Your Sport:  _________________ 
 
Explain briefly what your person’s role has been in advancing Sports Analytics 
in his sport, or in sports in general: 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
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On this page, print and cut out material from the internet to create a collage 
of work your Sports Analytics person has accomplished.  These could be 
pictures, graphs, article headlines, logos, infographics, and more. 
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Activity #3:  The Espn 122 (2015) 
 
 In the Spring of 2015, ESPN The Magazine ranked all 122 professional 
sports teams according to their “buy-in” towards Advanced Analytics.  They 
created a Top 10 overall, a Bottom 10 overall, then ranked teams within each 
sport within one of five levels:  All In, Believers, One Foot In, Skeptics, or Non-
Believers. 
 
Access the list here:  
http://espn.go.com/espn/feature/story/_/id/12331388/the-great-analytics-
rankings 
 
Find your favorite teams in each sport’s subcategories and answer the following 
questions.   
 
Sport: MLB 
Team:  

 
Ranking  
(Circle One): 

 
All In / Believers / One Foot In / Skeptics / Non-Believers 
 

Summary/ 
Explanation 
Of Ranking: 

 
 
 
 
 
 
 

 
 
Sport: NBA 
Team:  

 
Ranking  
(Circle One): 

 
All In / Believers / One Foot In / Skeptics / Non-Believers 
 

Summary/ 
Explanation 
Of Ranking: 
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Sport: NHL 
Team:  

 
Ranking  
(Circle One): 

 
All In / Believers / One Foot In / Skeptics / Non-Believers 
 

Summary/ 
Explanation 
Of Ranking: 

 
 
 
 
 
 
 

 
Sport: NFL 
Team:  

 
Ranking  
(Circle One): 

 
All In / Believers / One Foot In / Skeptics / Non-Believers 
 

Summary/ 
Explanation 
Of Ranking: 

 
 
 
 
 
 
 

 
Does the information for your favorite teams match up with your experience as a fan?  
Do you feel the teams who are “all in” or “believers” are headed in the right 
direction?  Are you unhappy with your teams’ progress if they are “skeptics” or “non-
believers”?  Explain your thoughts as a fan below: 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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Now, compare and contrast the Top 10 from ESPN’s Great Analytics Rankings.  
Is there something that a majority of the teams (at least 5) have in common?  
Are their any common themes among those Top 10 teams?  Explain below: 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
 
 
Do these rankings match with your understanding and expectations of these 
teams as a sports fan?  In other words, are there any teams that are performing 
surprisingly worse/better than expected based on their belief in Sports 
Analytics?  Explain below: 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
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Now, compare and contrast the Bottom 10 from ESPN’s Great Analytics 
Rankings.  Is there something that a majority of the teams (at least 5) have in 
common?  Are their any common themes among those Bottom 10 teams?  
Explain below: 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
 
Do these rankings match with your understanding and expectations of these 
teams as a sports fan?  In other words, are there any teams that are performing 
surprisingly worse/better than expected based on their belief in Sports 
Analytics?  Explain below: 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
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Chapter One Wrap-up and Reflection 
 
 This introductory chapter was a chance to get our feet wet in the people 
and processes behind the new Sports Analytics revolution. 
 
Write three big takeaways that you learned from the discussion and activity in 
this first chapter: 
 
 
1.  _________________________________________________________________ 
!
2.!!_____________________________________________________________________________________________!
!
3.!!_____________________________________________________________________________________________!
!
Can you think of three things that were not covered in this introductory 
chapter that you think belong under the heading of “Sports Analytics”?  What 
else do you expect us to learn about over the course of the next four chapters? 
!
!
1.  _________________________________________________________________ 
!
2.!!_____________________________________________________________________________________________!
!
3.!!_____________________________________________________________________________________________!
!
!
Write three things that you saw in this chapter that you hope to be able to 
explore further over the next four chapters.  Where would you like to focus 
your efforts in order to really become an expert? 
!
!
1.  _________________________________________________________________ 
!
2.!!_____________________________________________________________________________________________!
!
3.!!_____________________________________________________________________________________________!
!
! These activities are designed to adapt to your needs and interests as a 
student – keep the above questions and goals in mind as you approach the next 
four chapters and they’ll help you get everything you possibly can from this 
course! 
!
!
!
!
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!
Chapter Two 

 
 

 
A Variety of Sports Analytics Activities 

 
 
 

“That baseball field is a field of 
ignorance.  What we know is so much less 

than what we will know one day." 
 
 

-  Bill James, speaking to Michael Lewis 
(author, Moneyball) 

 
 
 
 
 
In this second chapter, we’ll use some of the basic information we discovered 

in the first chapter to dive into some advanced stats (in a variety of sports) and 
see how they can be used to make important decisions at a team- and league-

wide level. 
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Activity #4:  MLB Hall of Fame Activity 
 

One of the great debates about any sport is which players deserve to be 
inducted into the Hall of Fame.  It makes for great conversation, interesting 
analysis and (often) some intense discussions.  Inevitably, there are some 
players in consideration for the Hall of Fame that don’t make it.  Usually the 
most intense debate is reserved for these individuals – fans of the player and 
the team he played for are often adamant that the player belongs in the Hall, 
and will often use advanced stats (analytics) support their case. 
 Below (and on the next page) are 7 players who are not (as of 2015) 
enshrined in the Baseball Hall of Fame in Cooperstown, NY.  Each player has 
supporters who claim that his omission from the Hall is an egregious one, and 
that he belongs there.  In the column next to them are both players who are in 
the Hall of Fame who played a similar position/style of game as the player in 
question, as well as players who are in the Hall of Fame who played at the 
same time as the player in question (there’s often an overlap in these two 
categories).  Additionally, some advanced stats have been provided that might 
give insight into this players’ value to a team.  Remember, these advanced 
stats were not invented at the time these players played, so they were not part 
of the discussion of these players’ value during their actual playing career. 
 
 

Tim Raines  
Outfield, 
Montreal 

Expos 

 
Similar Players 

in Hall:  Lou 
Brock, Rickey 

Henderson, Joe 
Morgan 

 

 
Contemporaries in 
Hall:  Barry Larkin, 
Tony Gwynn, Kirby 

Puckett 

 
Relevant 
Advanced 

Stats: 
WAR 
OPS 
UBR 

 
 
 

Alan 
Trammell 
Shortstop, 

Detroit Tigers 
 

 
Similar Players and 
Contemporaries in 

Hall: Ryne 
Sandberg, Barry 

Larkin, Ozzie 
Smith, Cal Ripken 
Jr., Robin Yount 

 

 
 

Relevant Advanced Stats: 
WAR 
OPS 
UZR 

 
Dale Murphy 

Outfield, 
Atlanta 
Braves 

 
 

 
Similar Players and 
Contemporaries in 

Hall:  Jim Rice, 
Kirby Puckett, 
Willie Stargell, 
Dave Winfield, 
Reggie Jackson 

 
Relevant Advanced Stats: 

WAR 
OPS 

wOPA 
WPA 
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Jack Morris   

Pitcher, 
Detroit 
Tigers 

 
 

 
Similar Players in 

Hall:  Catfish 
Hunter, Don Sutton, 

Ferguson Jenkins 

 
Contemporaries 

in Hall:  Phil 
Niekro, Jim 
Palmer, Bert 

Blyleven 

 
Relevant 
Advanced 

Stats: 
WAR 
WHIP 
FIP 

 
 

Jim Kaat 
Pitcher, 

Minnesota 
Twins 

 
 

 
Similar Players 

in Hall:  Phil 
Niekro, Bert 

Blyleven, Don 
Sutton 

 
Contemporaries in 
Hall:  Don Sutton, 
Ferguson Jenkins,  

Catfish Hunter 

 
Relevant 
Advanced 

Stats: 
WAR 
WHIP 
FIP 

 
 

Gil 
Hodges 

First 
Base, 

Brooklyn Dodgers 
 
 

 
Similar Players in 
Hall:  Tony Perez, 
Orlando Cepeda, 

Joe Dimaggio 

 
Contemporaries in 

Hall:  Joe 
Dimaggio, Lloyd 

Waner, Ralph Kiner 

 
Relevant 
Advanced  

Stats: 
WAR 
OPS 

wOPA 

 
Dwight 
Evans  

Outfield, 
Boston Red 

Sox 
 

 
Similar Players and 
Contemporaries in 

Hall:  Jim Rice, 
Kirby Puckett, 
Willie Stargell, 
Dave Winfield, 
Reggie Jackson 

 

 
Relevant Advanced Stats: 

WAR 
OPS 

wOPA 
UZR 
UBR 

 
Note 1:  These players often played for multiple teams.  Included under the 
player’s name and position is the team for whom this player accomplished the 
most. 
Note 2:  There are many baseball players with more valid statistical cases for 
the Hall of Fame than the 7 included above.  Players such as Pete Rose, Joe 
Jackson, Mark McGwire, Roger Clemens, etc.  In each of those cases, there is 
an association with a significant controversy (such as performance enhancing 
drugs or gambling) that is preventing the player from being inducted into the 
Hall.  Whether or not those things should be taken into account is a debate for 
another time.  For this assignment, the seven players selected are relatively 
free from scandal/controversy. 
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Pick a player from the group of 7 listed on the previous page.  Research that 
player on baseball-reference.com.  These athletes’ careers predated advanced 
statistics and analytics, but the website has been kind enough to compile those 
more modern analytics for us in most cases. 

 
Compare the player to the other players listed that are already in the Hall 

of Fame.  Do not go to any other websites for now – only baseball-
reference.com.  Construct a presentation (Powerpoint, Prezi, Glogster, 
Easel.ly, etc.) that argues analytically whether or not the player in question 
should or should not be in the Hall of Fame.  Assume that all current members 
of the Hall of Fame are legitimate entries (in other words, don’t spend time 
making a case as to why an already enshrined member of the Hall of Fame 
shouldn’t be there).  Simply use analytics and mathematics to convince the 
reader that the player you chose either should or should not be in the Hall of 
Fame.  We will compile a list of links/printouts of all of these presentations to 
add your booklet. 

 
Based on all of our class’ responses, presentations, and discussions fill out 

the following chart.  Check one of the last two columns based on our 
conclusions: 

 
Player Belongs in Hall YES Belongs in Hall NO 

Tim Raines   
Alan Trammell   
Jack Morris   
Dwight Evans   
Gil Hodges   
Jim Kaat   
Dale Murphy   

 
Only after we have seen/read everyone’s presentation, review the 
following websites/articles affiliated with your chosen player. (Each name 
is a link). 
 
Tim Raines:  raines30.com 
Dale Murphy: billjamesonline.com/article1238/ 
Jim Kaat:  what-the-hall.info/?kaat 
Dwight Evans:  grantland.com/features/an-open-letter-mlb-hall-fame-
dwight-evans-rightful-place-cooperstown/ 
Alan Trammell:  sbnation.com/mlb/2014/1/1/5248656/2014-hall-of-fame-
profile-alan-trammell 
Jack Morris:  cbssports.com/mlb/eye-on-baseball/24384322/last-year-on-
the-ballot-breaking-down-jack-morris-hall-of-fame-case 
Gil Hodges:  http://mets360.com/?p=8354 
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Compare those authors’ arguments with your argument.  Were you in 
agreement?  Were you in agreement for the same reason(s)?  Whose argument 
is more based in statistics and analytics?  Was there something included in 
those articles that wasn’t included on the player’s baseball-reference.com 
page that would have influenced your decision?  Write a paragraph to answer 
these questions and compare your analysis with the analysis from the websites. 

 
Player Our conclusion (Y/N) Article Conclusion 

(Y/N) 
Tim Raines   
Alan Trammell   
Jack Morris   
Dwight Evans   
Gil Hodges   
Jim Kaat   
Dale Murphy   

 
Find another (different) website with an article debating your player’s 

Hall of Fame candidacy (there are many – Google Search will lead you to a 
bunch of options).  Does this article agree with our conclusion?  Does it agree 
with the conclusion of the above website? 
 

Player Belongs in Hall 
Class Decision 

(Y/N) 

Belongs in 
Hall FIRST 

Article 
(Above) (Y/N) 

Belongs in Hall 
Second Article  

(Y/N) 

Tim Raines    
Alan Trammell    
Jack Morris    
Dwight Evans    
Gil Hodges    
Jim Kaat    
Dale Murphy    

 
Briefly describe some of the difficulties and roadblocks in coming to a 
unanimous agreement regarding a player’s Hall of Fame credentials: 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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Activity #5:  NFL Passer Rating Activity 
 
!

!
!
 In American football, it has long been debated how best to rate quarterbacks.  
Counting numbers like yards, completions, touchdowns, etc. have been used, but do 
they really give the full picture?  Below are three methods used to evaluate 
quarterbacks; there are other methods, but we’ll focus on these three major formulas. 
 
METHOD 1:  The NFL Method 
 
The NFL method uses four different variables.  We’ll call them !, !, !,!.   
 

! = !"#$%&'(")*
!""#$%"& − 0.3 ×!5 

 

! = !"##$%&!!"#$%
!""#$%"& − 3 ×!0.25 

 

! = !"##$%&!!"#$ℎ!"#$%
!""#$%"& !×!20 

 

! = 2.375 − (!"#$%&$'#()"*!""#$%"& !×!25) 
 
Those four variables are examined as follows: 
If any value is less than zero, zero is used instead. 
If any value is greater than 2.375, 2.375 is used instead. 
If any value is between zero and 2.375, the value of the variable is used in the 
following equation: 
 

!"##$%!!"#$%&! !"# = ! + ! + ! + !
6 ×!100 

 
When this statistic was created, an average quarterback was rated 66.7, over 100 was 
considered an excellent performance, and a perfect score was 158.3 (that’s still the 
highest score achievable by that formula – though the benchmarks for “average” and 
“excellent” have changed over time). 
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Method 2:  The NCAA Method 
 
American colleges use a different method to evaluate quarterbacks. 
 

!"##$%!!"#$%&! !"##  
 

= ! 8.4!×!!"##$%&!!"!"# + 330!×!!"##$%&!!"#$ℎ!"#$% + 100!×!!"#$%&'(")* − (200!×!!"#$%&$'#()"*)
!"##$%&!!""#$%"&  

 
In this system, the range of values goes from -731.6 (worst possible performance) to 
1261.6 (best possible performance). 
 
Method 3:  QBR (or Total Quarterback Rating) 
 
QBR is a proprietary statistic; that means it was created by ESPN, it is copyrighted by 
ESPN, and ESPN hasn’t released exactly how to evaluate QBR.  BOO ESPN!  However, 
considering that QBR requires 10000 lines of computer code to generate the value, 
perhaps it’s for the best.   
 
QBR takes into account “clutch” plays, and evaluates how much the quarterback 
helped his team to a) score points and b) win the game.  As such, it requires an 
evaluation of each play involving the quarterback.  QBR ranges from zero to 100, with 
50 being an average score. 
 
You can see QBR scores since 2006 here:  http://espn.go.com/nfl/qbr 
 
The Activity: 
 
According to QBR, the all-time best seasons (since 2006) were: 

 
Player/Year QBR 

Peyton Manning, Indianapolis Colts (2006) 87.2 
Tom Brady, New England Patriots (2007) 87.1 
Aaron Rodgers, Green Bay Packers (2011) 87.1 
Drew Brees, New Orleans Saints (2011) 83.0 

 
Look up the statistics for each quarterback during that season, and calculate their NFL 
Passer Rating, and their NCAA Passer Rating.  Use:  http://www.nfl.com/stats/player 
 

Player/Year QBR NFL Passer Rating NCAA Passer Rating 
Peyton Manning, Indianapolis 

Colts (2006) 
87.2   

Tom Brady, New England Patriots 
(2007) 

87.1   

Aaron Rodgers, Green Bay 
Packers (2011) 

87.1   

Drew Brees, New Orleans Saints 
(2011) 

83.0   
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Do the other Passer Ratings give the same ranking as QBR?  Or do the other systems 
show a different ranking 1 through 4? 
  
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
Pick a different quarterback who played a full season (or close to it) since 2006.   Look 
up their QBR for that season.  Evaluate the other two passer ratings for this player for 
that season after looking up their statistics. 
 
Quarterback 

Name 
Team Year QBR NFL Passer 

Rating 
NCAA 
Passer 
Rating 

  
 
 
 
 

 
 
 

   

 
Do the three rating systems all indicate the same type of performance?  Are they all 
above or below average?  
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
 
List some things that both the NFL and NCAA rating system don’t include in their 
formulas that could be valuable in helping to evaluate a quarterback’s performance: 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
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Create a new formula or system for evaluating quarterbacks.  Take into 
account some of the statistics from the previous question.  You may use any of the 
existing formulas as a jumping off point, but they must be modified significantly to 
become something new.   
 
Name your new rating system:   
 
 
_____________________________________________________________________ 
 
Explain your new formula or system in the space below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(If applicable…) 
Lowest possible score:  _______  Highest possible score:  _______  Average:  ________ 
 
 
Use your new formula/system to evaluate the rating for the 5 quarterbacks you’ve 
evaluated the other ratings for: 
 

Quarterback/Team/Year QBR NFL Rating NCAA Rating Your Rating 
Peyton Manning, Indianapolis 

Colts (2006) 
87.2    

Tom Brady, New England 
Patriots (2007) 

87.1    

Aaron Rodgers, Green Bay 
Packers (2011) 

87.1    

Drew Brees, New Orleans Saints 
(2011) 

83    
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Does your new rating system give approximately the same rankings as the other three 
systems?  How is yours similar?  How is it different? 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
 
Try to think of a quarterback who has played a full season (or close to it) since 
2006 that would benefit from your new ranking system.  In other words, since 
your new ranking system includes statistics that the other systems didn’t take 
into account, is there a quarterback who might have a significantly higher 
ranking with your system than with the other three? 
Look up that quarterback’s QBR, then evaluate his NFL Passer Rating, NCAA 
Passer Rating, and your new rating (for that quarterback’s most successful 
season since 2006).   
 

QB/Team/Year QBR NFL Rating NCAA Rating Your Rating 
       
 

    

   
How and how much was this quarterback helped by your new rating system?   
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
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Activity #6:  You Are The NHL General Manager 
 
The chart below contains both the 2013-2014 salaries and statistics for players 
on the Nashville Predators National Hockey League (NHL) club.   
 

 
 

With the season ending, the General Manager of the Nashville Predators 
needs to decide how effective each player was in his respective role on the 
team.  The players who were paid more were expected to be more productive 
than the players who were paid less.  But is that necessarily the case? 
 

Use the information in the chart to answer the following three questions 
(next page). It may become necessary to create some new statistics based on 
the ones on that page – especially if that new statistic compares a player’s 
performance to his salary.  It may help to create a graph based on these new 
statistics.  Or, perhaps you will create some sort of ranking system.  
Regardless, you should use mathematics to analyze the performance of each 
player compared to his salary.  This is not just about finding good and bad 
players – that should be pretty obvious from looking at the statistics.  This is 
about determining whether or not someone played above or below his 
expectations based on his salary. 
 
!
 

Name Position Salary ($) GP G A  TOI/G PDO FenCLOSE Corsi 
Shea Weber D 14 000 000 79 7 18 20.1 100.1 -11 -85 

Patric Hornqvist F 4 250 000 76 15 20 13.6 99.1 55 26 
Mike Fisher F 4 200 000 75 15 21 14.8 99.7 -1 -60 

Paul Gaustad F 4 000 000  75 6 10 10.7 98.4 -46 -70 
David Legwand F  3 500 000 62 5 15 13.4 97.1 16 2 

Matt Cullen F 3 000 000 77 9 21 12.4 100.2 20 25 
Ryan Ellis D 3 000 000 80 6 13 13.7 101.4 28 28 

Viktor Stalberg F 2 500 000 70 8 11 12 97.1 8 -7 
Roman Josi D 2 500 000 72 10 13 19.7 99.3 1 -68 
Colin Wilson F 2 000 000 81 9 16 13.2 99.2 25 -3 
Craig Smith F 2 000 000 79 15 25 13.6 102.4 46 39 

Eric Nystrom F 2 000 000 79 13 6 12.7 96.2 -24 -14 
Nick Spaling F 1 500 000 71 9 14 12.7 101.6 -73 -100 
Kevin Klein D  1 350 000 47 1 2 16.1 97.3 -32 -59 
Seth Jones D 925 000 77 3 10 15.3 95.3 66 50 

Mattias Ekholm D 900 000 62 1 7 14.7 97.3 28 28 
Calle Jarnkrok F 740 000 12 2 6 12.3 109.5 16 7 

Gabriel Bourque F 725 000 74 8 15 12.4 97.9 102 80 
Victor Bartley D 600 000 50 1 5 13.6 101.5 -18 -26 

Rich Clune F 525 000 58 3 4 8.4 97.6 -4 -8 
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Decide which 3 Predators’ players were the biggest “bargains” last season.  In 
other words, which three players performed the most above their expectations based 
on their salary?  Justify your answer. 
 
1.  _______________________________________________________________________ 
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
!
!
!
2.!!_______________________________________________________________________ 
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
!
!
3.!!_______________________________________________________________________ 
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
!
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!
 
Decide which 3 Predators’ players were the biggest “busts” last season.  In other 

words, which three players performed the most below their expectations based on 
their salary?  Justify your answer. 
 
1.  _______________________________________________________________________ 
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
!
!
2.!!_______________________________________________________________________ 
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
!
!
3.!!_______________________________________________________________________ 
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
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At the end of the season, the Predators signed a new player, Mike Ribeiro, who 
used to play for the Arizona Coyotes.  His statistics for the Arizona NHL team looked 
like this in 2013-2014: 
 
Name Position Salary ($) GP G A TOI/G PDO FenCLOSE Corsi 

 
Mike 

Ribeiro 
 

 
    F 

 
4 500 000 

 
80 

 
11 

 
17 

 
13.7 

 
100.1 

 
18 

 
121 

 
The Predators signed Mike Ribeiro to a contract that would pay him $1 050 000 

per year.   Is this a fair price to pay him based on his statistics with the Coyotes?  Who 
got a “better deal” with that contract, Mike Ribeiro or the Nashville Predators?  Justify 
your answer. 
 
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
 

At the end of the season, the Predators traded forwards Patric Hornqvist and 
Nick Spaling to the Pittsburgh Penguins in exchange for forward James Neal.  Compare 
the two players statistics and salary below.  Which team got the better deal?  What 
other factors might you need to consider before determining which team won the 
trade? 

 
Name Position Salary ($) GP G A TOI/G PDO FenCLOSE Corsi 

Hornqvist, P. F 4 250 000 76 15 20 13.6 99.1 55 26 
Spaling, N. F 1 500 000 71 9 14 12.7 101.6 -73 -100 

Neal, J. (Pitt.) F 5 000 000 59 15 17 13.7 100.6 53 168 
 

!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!
!
________________________________________________________________________________________________!



Sports'Analytics'for'Students''''''''''Free'for'non4derivative'use'with'attribution'
Created'by'Joel'Bezaire'for'University'School'of'Nashville''''usn.org''''pre4algebra.info'
.'

29!

Activity #7:  PER vs. PPP vs. PIE in the NBA!
!

With the new emphasis on advanced stats, one of the current challenges 
within the analytics community is determining which new statistics accurately 
measure a player’s effectiveness.   

Throughout the history of basketball, the most popular stats have been 
Points Per Game, Rebounds Per Game, Triple-Doubles, etc.; all basic counting 
numbers or simple ratios.  Currently in the NBA there are at least three slightly 
different advanced statistics that try to measure the same thing – how 
effective is a player at contributing to a team’s win total?  
 
PPP (Points Per Possession):   
 

!!! = !"#$%&
!"#$%!!"#$!!""#$%"& + 0.44 !"##!!ℎ!"#!!""#$%"& + !"#$%&'#( 

 
(Note that the NBA does not have an official statistic for “Possessions”, so the 
analytics community has come to a general consensus for a formula that 
estimates “Team Possessions” while a player is on the floor) 
 
PER (Player Efficiency Rating): 
 
 According to creator John Hollinger, formerly of ESPN and now of the 
Memphis Grizzlies, “The PER sums up all a player's positive accomplishments, 
subtracts the negative accomplishments, and returns a per-minute rating of a 
player's performance.”  Since the formula for PER looks like this… 

 

 
 

 
 
….let’s take advantage of the good work done by the analytics community and 
be thankful that basketball-reference.com has calculated PER for every NBA 
player beginning with the 1951-52 season. 
 For PER, a league typical season is a score of 15, an historic year would 
rate in the 30s, an All-Star performance in the low 20s, and a score below 10 
would be a borderline NBA player. 
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PIE (Player Impact Estimate): 
 
 The NBA itself came up with this formula to try and improve upon 
Hollinger’s PER.  According to the league, “PIE measures a player's overall 
statistical contribution against the total statistics in games they play in.” 
 
!"#

=
(!"#$%& + !"!!"#$ + !"!!"#$ − !"!!""#$%"& − !"!!""#$%"& + !"#$"% +

0.5 !""#$% + !""#"$" + !"#$%& + 0.5 !"#$%& − !"#$%&'!"#$!% − !"#$%&'#()
(!"#$!!"#$%& + !"#$!!"# + !"#$!!"# − !"#$!!"# − !"#$!!"# + !"#$!!"#$"% +

0.5 !"#$!!""#$% + !"#$!!""#"$" + !"#$!!"#$%& + 0.5 !"#$!!"#$%& − !"#!!!" − !"#$!!")!
 

 
 
 Not quite as intimidating as PER, but close.  Notice the symmetry in the 
numerator and denominator of the PIE formula.  They’re essentially all the 
same categories with the numerator being an individual’s contributions while 
the denominator contains the contributions of the team.  In the end, this turns 
into a relatively simple ratio explaining for what percentage of game events an 
individual player can claim responsibility. 
 

For each statistic above, compare and contrast what types and 
categories of statistics are included in the formula. 
 

 PPP PER PIE 
Includes Points 

(Y/N) 
   

Includes Team 
Results (Y/N) 

   

Includes League 
Results (Y/N) 

   

 
 

Includes Which 
Defensive Stats 

(List) 
 
 

 
 

  

 
 

Includes Which 
“Negative” Stats 

(List) 
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Using the results of the chart from the previous page, do any of the 
three advanced stats seem to be biased for or against a certain position or type 
of player?  For example, might a point guard rate higher in one category or 
lower in another?  What about a center, a 3-point specialist, or a defensive 
specialist? 

 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 

Use stats.nba.com and basketball-reference.com to find all the 
statistics you need for the following activities. You may be able to look up one 
of the three stats directly, or you may need to evaluate them yourself. 

 
Pick your favorite NBA player and evaluate/find his PPP, PER and PIE for 

3 different NBA seasons.  List them below.  Do the results of these statistics 
match “conventional wisdom” about which season was the player’s most 
successful?  In other words, were the results what you expected? 

 
Player Team Season PPP PER PIE 

 
 
 

     

 
 
 

     

 
 
 

     

 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
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 Below are the top 5 finishers in the 2013-2014 NBA Most Valuable Player 
voting (as well as their voting totals).  Look up or evaluate the PPP, PER, and 
PIE for each player during the 13/14 season.  Do the advanced stats match up 
with the MVP voting or are there discrepancies?  Are these discrepancies 
expected or a surprise?  Do these results confirm in your mind the MVP choice 
or make you rethink who should have been MVP in 13/14?  What about the 
distance between places – even if it confirms the MVP choice, should it perhaps 
have been a closer vote or even more of a runaway?  Or, do these results 
perhaps make you wonder about the effectiveness of these advanced NBA 
stats?  Explain below… 
 

Name Team Voting Pts. PPP PER PIE 
 

Durant, K. 
 

 
OKC 

 
1232 

   

 
James, L. 

 

 
MIA 

 
891 

   

 
Griffin, B. 

 

 
LAC 

 
434 

   

 
Noah, J. 

 

 
CHI 

 
322 

   

 
Harden, J. 

 

 
HOU 

 
85 

   

 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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 We’ve experimented with creating our own statistics out of thin air and 
modifying existing statistics to better suit our needs.  Let’s try a different 
approach with these NBA stats. 

You’ve likely determined a preference or a “pecking order” for the three 
advanced statistics.  Spend a moment thinking about how important each of 
the three stats is compared to the other.  Then, let’s create a new statistic 
that is an aggregate of the three.   A simple (but not likely useful) version is if 
you think each statistic is twice as important as the previous one, you could use 
this as a template: 

 
!"#"$%"$&!"# = !"# + 2 !!! + 4(!"#) 

 
Again, that’s too simplistic but it gives an example of how to weigh each 

statistic in order of a perceived importance.   
Fill in the blanks below to create your new aggregate NBA statistic: 
 
 

_______________ = (_________) PER + (__________) PPP + (_________) PIE 
  Name of New Statistic       Multiplier                             Multiplier                               Multiplier 

  
Remember that if you think a statistic is useless you can use zero as the 

multiplier to completely eliminate it from consideration. 
Let’s re-examine our MVP table for the 2013-2014 season.  Copy the 

results from the previous page, but now evaluate and include your new statistic 
from above.  You may use a bit of trial and error on your multipliers to get your 
new statistic to match either personal/general expectations or voting records. 
 

Name Team Voting 
Pts. 

PPP PER PIE  

 
Durant, K. 

 

 
OKC 

 
1232 

    

 
James, L. 

 

 
MIA 

 
891 

    

 
Griffin, B. 

 

 
LAC 

 
434 

    

 
Noah, J. 

 

 
CHI 

 
322 

    

 
Harden, J. 

 

 
HOU 

 
85 
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Chapter 3 
 

Infographics and Data Visualization 
 
 
 

 

“It can’t just be heart, desire, effort and grit 
— all that “Kumbaya” stuff.   

There’s an intelligence level that you must 
possess to play the game at the highest 

level.”  
 

- Shane Battier, NBA & ESPN 
SSAC Conference 2015 

 
 
 
 

Many athletes and coaches don’t have time to process table after 
table of data between games.  The field of data analytics has 

emerged as a way for people to communicate their discoveries in 
interesting, engaging, and effective ways. 
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Activity #8:  An Introduction to Data Viz 
 
 Below and on subsequent pages, you will see four infographics – study 
them, and see if you can determine what they are trying to tell you.  Answer 
every question about each infographic: 
 

1. What is something that can be concluded from this infographic? 
2. What is an inference or hypothesis I can draw from this infographic? 
3. If not careful, might I jump to a false conclusion based on this 

infographic? 
 
After you’ve answered each question about each infographic, talk to one or 

two people seated around you to see if they discovered the same information. 
!
Infographic!#1:!!Derek!Jeter!(SS,!NYY)’s!Batting!Average!vs.!LHP,!2008G2013!
'
(image'courtesy'of'Gammon’s'Daily)'
'

!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
 
1.  _______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
2.!!_______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
3.!!_______________________________________________________________ 
!
_____________________________________________________________________________________________!
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Infographic #2:  Chris Bosh, F, Miami Heat, 2012-2013 NBA Season 
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
 
 
1.  _______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
2.!!_______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
3.!!_______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
!
!
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Infographic #3: Carey Price, G, Montreal Canadiens, 2014-2015 Season 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
1.  _______________________________________________________________ 
 
____________________________________________________________________ 
 
 
2.  _______________________________________________________________ 
 
____________________________________________________________________ 
 
 
3.  _______________________________________________________________ 
 
____________________________________________________________________ 
 
 
 
 
 



Sports'Analytics'for'Students''''''''''Free'for'non4derivative'use'with'attribution'
Created'by'Joel'Bezaire'for'University'School'of'Nashville''''usn.org''''pre4algebra.info'
.'

38!

Infographic #4:  NFL Passing Frequency, 2012 Regular Season 
!

!
!
!
1.  _______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
2.!!_______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
3.!!_______________________________________________________________ 
!
_____________________________________________________________________________________________!
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Activity #9:  Creating Our Own Infographic for…Volleyball? 
 
 We are going to watch a brief sporting event now, and each student will 
record data on the following pages and then create an infographic (or other 
Data Viz tool) to explain what happened in the game. 
 One issue we can encounter when recording and reporting data is bias.  
We may be predisposed to like certain players over others.  We may be 
predisposed to think that certain players are better than other players despite 
what the analytics say.  To address this problem, we are going to watch a game 
where you have no bias or predetermined ideas about the teams or the players. 
 The 2012 NCAA Men’s Volleyball Championship featured the #1 ranked 
UC Irvine vs. #2 Southern Cal.  To win a Volleyball match, teams must be the 
first to win 3 games out of 5.  For the purposes of this activity we will only 
watch the first game.  (https://youtu.be/y2B9LVwn4h8) 
 Volleyball is a great sport for our purposes – most people have a basic 
understanding of the rules, but very few people (especially here in Tennessee) 
follow competitive volleyball.  If you need a primer on the rules, here you go 
(from volleyballadvisors.com): 
 

Players in the Team: 
Team has 6 players on the court.  3 players are front row players and 3 of 

them are back row players.  Team is allowed to use a libero player (back row 
player, defensive specialist) who wears different color shirt. 

 
Contacts: 

Each team is allowed to have maximum of three touches before hitting the 
ball over the net. (EXCEPTION: block does not count as a touch).  Same player 
cannot hit the ball twice in a row (EXCEPTION I: block doesn’t count a touch.) 

 
Back Row Attack: 

Back row players can not attack the ball front row. If they attack, they have 
to perform the jump behind the attack line (10 feet line, 3 meter line).  

IMPORTANT! The ball has to be completely above the net for it to be an illegal 
attack 

 
Contacting the Ball: 

Players are NOT allowed to catch, hold or throw the ball.  Players are NOT 
allowed to hit or block the opponent’s serve.  Attacking a ball that is coming 

over the net is ILLEGAL if it has NOT broken the plane of the net.  In other 
words the player is ALLOWED to swing at the ball when it breaks the plane of 

the net. 
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On the following two pages are tools to help you record data on the 
volleyball game.  On this page you’ll see a volleyball court where you can 
record the location of significant events that occurred during the game and a 
section to make notes.  On the next page are the two teams’ rosters with 
columns to record data of your choice.  Keep good records – we may watch the 
game twice so you can take it all in.  You will be expected to use this 
information to create a simple, striking, easy-to-read infographic that allows 
the reader to glimpse how the game played out.  If you put ALL of our 
infographics together, it should give an accurate, detailed description of the 
game. 

Other notes:  ________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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USC 
PLAYER’S 

NAME 
 

 
NUMBER 

       
 

 

JANSEN 1         
LISCHKE 2         
GREEN 3         

CARLSON 4         
CHRISTENSEN 5         

CASSIDAY 6         
MCKIBBIN 7         

MOCHALSKI 8         
RIVERA 10         

HORNACEK 11         
MCKNIGHT 12         

LAM 13         
CIARELLI 14         
YODER 15         

FEATHERS 16         
RYSYK 17         

SHANDRICK 18         
BOOTH 19         

CUNDIFF 20         
TREFZGER 21         

 
UC IRVINE 
PLAYER’S 

NAME 
 

 
NUMBER 

       
 

 

CARROLL 1         
HUGHES 2         
AUSTIN 3         

WOLOSON 4         
MCDONNELL 5         

STORK 6         
TILLIE 7         

BRINKLEY 8         
CLARK 9         

THOMAS 10         
KEVORKEN 11         
D’AMORE 12         
MEHRING 13         
DEJNO 14         

RUSSELL 15         
CASTELLENA 16         
LACAVERA 17         

MONTGOMERY 18         
AGOPIAN 19         

REIS 20         
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 One website useful for the creation of infographics is easel.ly. Feel free to look 
up team logos or player headshots to enhance the look of your infographic (like the 
four that started this chapter).  Create an infographic that gives a clear, concise, and 
striking picture of one aspect of the game we just watched. 
 Once everyone has finished their infographic, copies will be made and 
distributed so that everyone will have a copy of everyone else’s infographic.  Review 
and discuss all of the infographics with the class.  Answer the three questions at the 
beginning of this chapter: 
 

1. What is something that can be concluded from these infographics? 
2. What is an inference or hypothesis I can draw from these infographics? 
3. If not careful, might I jump to a false conclusion based on these infographics? 
 
…first about the USC Trojans, and then about the UC Irvine Anteaters. 

 
USC  
 
1.  _______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
2.!!_______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
3.!!_______________________________________________________________ 
!
_____________________________________________________________________________________________!
 
UC IRVINE 
 
1.  _______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
2.!!_______________________________________________________________ 
!
_____________________________________________________________________________________________!
!
3.!!_______________________________________________________________ 
!
_____________________________________________________________________________________________!
 
 Do the results of this infographic study lead you to have a hypothesis about the 
outcome of the match?  Was USC able to come back and win 3 of the next 4 games?  
Did UC Irvine sweep the match?  Do a Google search and see if the results match your 
hypothesis! 
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Activity #10:  The Beautiful Game: Corner Kicks 
 
 What better sport to look at beautiful infographics than the sport known 
as The Beautiful Game?  Let’s see if we can use an infographic to increase our 
understanding of a sport from a coaching perspective; can coaches use sports 
analytics to make a game plan or to make in-game adjustments? 
 Soccer goals generally come from either the run of play (flow of the 
game) or from set pieces (free kicks, penalties, corner kicks, etc.)  Corner kicks 
are a type of set piece that occurs when the defending team plays the ball out 
of bounds over their own end line.  It’s a free kick taken by the attacking team 
from one of the corners in the attacking end. 
 The following picture (compiled by soccerperfected.com) shows the 
location of long corner kicks (played into the box – no short corners) from 
approximately 8000 top-flight European games.  The effectiveness of the 
corner kick is determined by the number of goals scored within 15 seconds of 
that corner kick divided by the number of kicks to that location.  (Note: For the 
purposes of this Infographic, all corner kicks were taken from the top right 
corner spot when compared to the location of the goal). 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
Briefly summarize what this Infographic tells you 
about corner kicks: 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________  
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Why do you think the red/pink areas aren’t closer to the net?  Hypothesize as 
to what happens in a game to make the area directly in front of the net less 
effective for corner kicks than the area closer to the middle of the box. 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________  
 
____________________________________________________________________ 
 
 
What must occur in order for a typical corner kick to land in the pink or red 
areas?  Given the number of defenders trying to prevent the corner kick from 
arriving in those areas, what type of corner kick is likely necessary to allow the 
kick to arrive there? 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________  
 
____________________________________________________________________ 
 
 
Take the role of offensive coach for a soccer team; what type of attacking 
players would you like to employ in the pink/red areas of the Infographic?  Why 
would those players likely be most effective in that location?  Describe physical 
characteristics as well as playing strengths, etc.  
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________  
 
____________________________________________________________________ 
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Now, take the role of a defensive coach. Each team has 10 field players and a goalie. 
Place all 11 defensive players on the map and give them a circle of responsibility; use 
a compass to draw a circle that shows what part of the field each defensive player is 
responsible for.  If you’re comfortable with soccer positions, you may use shorthand 
such as “DM” (Defensive Midfielder) for each of the 11 positions.  If you’re relatively 
inexperienced at soccer, imagine a 4-4-2 formation with 2 attackers (A), 4 midfielders 
(M), and 4 defenders (D), plus the goalie (G).  Can you arrange your 11 defenders so 
that… 
 

1) The most vulnerable areas of the field have sufficient coverage? 
2) Every part of the field has some coverage? 
3) If your team gains possession, the attackers can break out and create an 

offensive threat on the opposite end?  
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Chapter 4 
 
 
 

Technology and Player  
Performance Analytics 

 
 
 

“Some players are incentivized to not help 
their team because they aren’t being measured 
properly.  It takes a player of a certain type of 
character to ignore those faulty stats and take 

steps to help the team.”  
- Michael Lewis 

 
 
 
 

As Sports Analytics continue to develop, the technology for accessing, 
measuring, and analyzing data will improve.  In this chapter, we’ll look at some 

of the new, cutting edge technological innovations that will take Sports 
Analytics to new heights in the next few years. 
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Activity #11:  Major League Baseball Advanced Media - StatCast 
 
 Major League Baseball Advanced Media (MLBAM.com) is Major League 
Baseball’s multimedia platform, and it is involved in much more than just 
baseball.  Though baseball is where it got its start, focuses its efforts, and 
exercises its creative freedom, MLBAM has extended its services into other 
multimedia outlets.   
 The next “big thing” from MLBAM is StatCast, which debuted at select 
games during the 2014 season (All Star Game, Playoffs, World Series, etc.)  and 
is available for MLBTV Premium subscribers for every game in the 2015 season.  
StatCast will change the way baseball is viewed and understood.   
 StatCast is a player-tracking technology that will be installed in every 
MLB ballpark for the 2015 season.  It can be used to track things in baseball 
that were heretofore impossible to measure or record – baserunning and 
defensive efficiency, elevation of the ball off the bat, players’ speeds while 
running, and more. 
 
 Let’s start by looking at a few examples of StatCast videos and what its 
possibilities are (you may be able to type the number after the “v” that starts 
with a 3 in the search box on mlb.com’s video page rather than typing in the 
entire URL). 
 
Infield Defense:  http://m.mlb.com/video/topic/73955164/v36853323 
 
Baserunning:  http://m.mlb.com/video/topic/73955164/v36876973 
 
Hitting:  http://m.mlb.com/video/topic/73955164/v36840259 
 
Outfield Defense:  http://m.mlb.com/video/topic/73955164/v36821207 
 
 As you can see, there are a LOT of possibilities involved – StatCast can 
also measure the RPM of a pitch coming out of the pitcher’s hand, the exit 
velocity of the ball off a player’s bat, and more.  But what can all of this data 
actually do to help us understand how the game is played?  
 

On the next few pages, let’s look at two similar outfield plays and see if 
we can determine which one is a “better play” using this new StatCast 
technology. Make no mistake: these are both amazing defensive efforts – but 
can we use actual data to mathematically demonstrate which catch was more 
skillful?  Let’s try. 
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First, some notes about these categories: 
 
First Step measures how many seconds after contact (bat to ball) the player 
took his first movement. 
Acceleration measures how many seconds it took for the outfielder to reach 
his top running speed. 
MPH is the runner’s top speed in miles/hour during his route to the ball. 
Distance Traveled is the total distance traveled in feet. 
Route Efficiency measures the perfect route to get to the ball and compares, 
as a percent, how closely the outfielder’s route matches it. 
 
Catch #1:  Andrew McCutchen, Pittsburgh Pirates, CF 
 
http://m.mlb.com/video/topic/73955164/v33676415 
 

Name Team Position First 
Step 

Acceleration MPH Distance 
Traveled 

Route 
Efficiency 

Andrew 
McCutchen 

PIT CF 0.17 3.54 19.4 83 99.7 

 
 
Catch #2:  Yasiel Puig, Los Angeles Dodgers, RF 
 
http://m.mlb.com/video/topic/73955164/v33676413 
 

Name Team Position First 
Step 

Acceleration MPH Distance 
Traveled 

Route 
Efficiency 

Yasiel 
Puig 

LAD RF 0.45 4.27 21.1 95 97.9 

 
 
 Use the final two columns to determine what the Distance Traveled for 
most efficient route for each fielder would have been.  In other words, if 95 
feet is “only” 97.9% efficient, what would the distance be for a 100% efficient 
route? 
 
 

Player Distance Efficiency 100% Efficiency 
Distance 

McCutchen 83 99.7  
Puig 95 97.9  
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Assume McCutchen’s First Step was the same as Puig’s First Step (0.45 
seconds).  Estimate how that would affect McCutchen’s MPH and Acceleration 
if he hoped to achieve the same Route Efficiency as he did before (99.7%).  In 
other words, how important was McCutchen’s 0.17 First Step in allowing him to 
achieve a superior Route Efficiency percentage?  
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
 Now, let’s imagine that Yasiel Puig could achieve the same First Step 
reaction time as McCutchen.  If Puig had a First Step of 0.17 seconds, estimate 
how that might have improved his Route Efficiency.   
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
  
Based on your evaluation on the previous pages, can you determine which 
catch was the “best” of the two?  Or, can you use your evaluations to state 
specific strengths of each catch? (ie, what one player did better than the 
other?) 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________  
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How would having a season’s worth of data on each player (rather than just a 
single catch) help us evaluate each player’s defensive abilities (strengths and 
weaknesses)? 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
 
Let’s introduce a third tremendous outfield catch into our comparison.  
 
Catch #3:  Lorenzo Cain, Kansas City Royals, CF 
 
http://m.mlb.com/video/topic/73955164/v36798027 
 

Name Team Position First 
Step 

Acceleration MPH Distance 
Traveled 

Route 
Efficiency 

Andrew 
McCutchen 

PIT CF 0.17 3.54 19.4 83 99.7 

Yasiel Puig LAD RF 0.45 4.27 21.1 95 97.9 
Lorenzo 

Cain 
KCR CF 0.24 3.74 21.2 82 99.7 

 
Manipulate the data in the above chart in any way you deem beneficial – 
compare Cain’s catch to the catches by McCutchen and Puig in order to  
determine which one you would classify as the “best” catch. 
 
 ___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
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Activity #12:  SportsVU and the Future of Performance Analytics 
 
 While MLBAM is busy developing their own Player Tracking system 
(StatCast), other leagues are keeping pace by outsourcing much of the work to 
specialty companies.  Stats.com, for example, is making inroads into NBA, NHL, 
NFL and European Soccer markets (as well as some NCAA venues) with their 
SportVU technology. 
 SportVU (like StatCast) relies on an array of cameras spread throughout 
the venue.  Using basketball as an example, the SportVU cameras track the 
movement of every player on the court and record the position of the ball 25 
times per second.  It creates accurate and engaging animations that 
demonstrate spacing, player movement, and ball movement. 
 

 
 
 See SportVU information at http://stats.nba.com/tracking 
 
 There’s no reason to re-invent the wheel on this activity; the NBA does 
most of the heavy lifting with this excellent activity to introduce SportVU 
analytics to the casual audience: 
 
 http://stats.nba.com/featured/movement_animations_2014_10_27.html 
 

Read through the steps and the play-by-play of this article and then 
watch the video at the end.  When you’re finished, answer the questions on the 
following page. 
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What significance did the Spurs’ ball movement have on the square 
footage of the frontcourt that was covered by the Heat defense?  Why would 
dribbling have less impact on that measurement than passing the ball quickly as 
the Spurs did? 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
  

Were there any open shots that the Spurs passed up on the way to 
scoring, or did they take the first available shot?  If so, what did the Spurs’ 
player do instead of taking the open shot?  Explain how this relates to the 
Spurs’ offensive motto from the third paragraph of the article. 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
 

Look at each player on the Spurs team in the animation, and briefly 
describe that player’s movement during the play.  Does anything surprise you?  
Is there anything you could learn from this? 
 
#2 (Leonard):  _______________________________________________________ 
 
#9 (Parker):   ________________________________________________________ 
 
#20 (Ginobili):  ______________________________________________________ 
 
#21 (Duncan):  ______________________________________________________ 
 
#33 (Diaw):  _________________________________________________________ 
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 Pick any NBA basketball game from the 2014-2015 NBA season where a 
single player made 10 or more field goals.  Go to http://stats.nba.com/scores 
and find the box score of that game.  Click on FGM (Field Goals Made) to view 
the Player Tracking and the video for each made field goal. 
 In the blank space below, jot down (informally) any similarities you see 
in the made field goals.  This could be in shot location, player personnel 
(teammates or opponents), type of ball movement, type of assist, etc.  Look 
for trends and note them in the space. 
 
Player’s Name:   _______________________ Team:  __________________ 
 
Opponent:  __________________________  Date:  ___________________ 
 
Field Goals Made:  _______ 
 
Observations/Similarities: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Copies will be made of everyone’s observations in the class so you may 
include them here.  Discuss with your classmates any trends you see across 
observations:  Are there any conclusions or inferences you can make? 
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Activity #13: Preventing UCL Injuries with Analytics 
 
 One of the main goals of Sports Analytics is to ensure that teams are 
maximizing their investments.  They want to ensure they’re spending the right 
amount of money on the right kind of players.  They want to ensure the 
coaches are using the right strategies to get the most wins out of those players, 
and they want those players to have any information they might need to 
maximize their chances at success.  There’s often such a fine line between 
success and failure in professional sports, and Sports Analytics can help tip the 
balance in one direction or the other. 
 Still, there remain a number of wild cards when it comes to team 
construction and strategies; the biggest wild card being injuries.  General 
Managers with thoughtful team construction within a constrained budget often 
have no answer when a star player (or even a role player) goes down with a 
serious injury – there’s just no planning for that! 
 It is no surprise, then, that one of the next major hurdles for Sports 
Analytics is helping to predict and diagnose injuries before they happen (or at 
least before they become too serious).  Let’s examine how this could be 
possible. 
 
The Tommy John “Epidemic” 
 
 Named after New York Yankees pitcher Tommy John, the first to receive 
this treatment in the 1970s, “Tommy John Surgery” is when an athlete (usually 
a pitcher) has a procedure done to strengthen the Ulnar Collateral Ligament in 
his elbow.  Recent years have seen a significant increase in Tommy John 
surgeries. 
 Watch this brief video on the recent (2014) surge in Tommy John 
procedures in Major League Baseball: 
 
 https://youtu.be/EjFL4zhQpC8 
 
From the video, list some of the possible causes of the rapid rise in the number 
of Tommy John surgeries: 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________   
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 Examine the following graphs related to Tommy John injuries (all 
provided by ASMI).  On the next page, in the space provided, make any 
observations, hypotheses, or inferences that you notice from the graphs. 
 

 
 
(Note:  2012 is the last year represented in this graph.   Recall from the video that in 2014 at least 80 
Tommy John procedures occurred). 

 

 
 

(Note:  The percentages in these graphs are the percentage increase in TJ surgeries over the previous 
year for youth players) 
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Observations, Hypotheses, and Inferences:  
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________   
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
 
Brainstorm some possible solutions to this “epidemic” in the space below.  
Remember this is a class on Sports Analytics, so think outside the box in 
developing a way to reduce potential Tommy John Surgeries. 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________   
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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Three Initiatives To Slow The Epidemic 
 
 Here are three initiatives put in place by three different companies to 
try and stem the tide of Tommy John injuries. Read through each page, watch 
any videos included, and then compare the initiatives to your ideas from the 
previous page.   
 
 

1. ASCI Pitching Biomechanics Evaluation 
 
http://www.asmi.org/bioEval.php?page=bio_eval 

 
 

2. PitchSmart by MLB and USA Baseball 
 
http://m.mlb.com/pitchsmart 

 
 

3. Mthrow by Motus Global 
 
http://motusglobal.com/ 

 
 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________   
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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PitchSmart Recommendations: 
 

Analyze the following chart containing pitch recommendations from 
PitchSmart.  Is there a mathematical pattern or formula being followed in 
those recommendations?  In other words, if guidelines continued for 19-20 or 
21-22 age ranges, what would they be?  

 
 

 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________   
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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Activity #14:  The Neuro Scout and the Strike Zone 
 
 “Baseball is 90% mental and the other half is physical.” – Yogi Berra 
 
 Anyone who has been a competitive athlete knows how often times 
mental barriers are more difficult to overcome than the physical ones.  What if 
analytics could be used to give athletes a mental edge over the competition? Or 
what if analytics could predict whether certain athletes already have a built-in 
mental advantage over their competition? 
 Researchers at Columbia University in New York have developed a 
company called Neuroscout, which uses two different brain scan techniques to 
determine how quickly an athlete’s brain can react and what part of the brain 
is doing the most reacting to an athletic event.   
 Their research is starting with baseball hitters.  Hitters have 
approximately 600 milliseconds from the time a ball leaves a pitcher’s hand to 
the time it crosses the plate.  In that time, the hitter has to determine the 
speed of the ball, the type of pitch (curve, slider, etc.), the location of the 
pitch, and whether or not they are going to swing.  And then they actually have 
to swing in that time.  Knowing whether or not certain athletes’ brains are 
even capable of making those decisions in that short amount of time might be 
useful to sports franchises, scouts, coaches, general managers, and the 
athletes themselves. 
 Check out the article for yourself at Scientific American: 
 

http://www.scientificamerican.com/article/neuro-scout-gets-into-batters-
heads-to-rate-hitters/ 
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Take a look at this Infographic from phoenixbats.com: 
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Let’s do some analytics regarding the Strike Zone.  According to the MLB 
rulebook, here is a standard strike zone. 
 

   
 
Given that the width of home plate is 17 inches, evaluate the area of your own 
strike zone.  Show your work below. 
 
 
 
 
 
 
 
Assume a bat has a diameter of about 3.9 inches.  Find its area.  To do this, 
assume the bat is a cylinder of about 17” in length (the width of the strike 
zone) and has a diameter of 3.9”.  Show your work below. 
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What percent of the strike zone can the bat cover?  Show your work: 
 
 
 
 
 
 
 
 
 
 
Refer back to the infographic about the timing of a baseball swing.  Find the 
advantage and disadvantage involved if a player could determine the pitch 5% 
faster or 5% slower than the average baseball player.  How would that alter 
other aspects of the decision-making process involved in making a swing?  How 
would that affect the batter’s ability to hit a baseball? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Given this information, reflect below on how Neuroscout’s discoveries about 
reaction time could help predict success (or lack thereof) involving baseball 
players and hitting. 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
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Chapter Five 
 
 

The Business of Sports 
 

& 
 

Concluding Activities 
 
 
 

“The best thing about the book (“Moneyball”) was that it 
blasted the door open for people who were really bright.  

Baseball is no longer sort of a closed-insiders’ club where you 
had come up through the business or be a player to be part of it.  

Because of that, it became a lot smarter. And that’s great.” 
 

-  Billy Beane, GM, Oakland Athletics 
 
 
 
 
 

Teams aren’t just using analytics to pick their players and set their rosters and 
coaching strategies.  They’re using it to make business decisions as well.   We’ll 

look at a couple of examples, and do some cumulative concluding activities. 
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Activity #15:  The Draft, Tanking, and the Wheel Solution 
 
 Each of the 4 major American sports leagues hold an entry draft for 
young players entering the league for the first time.  In baseball and hockey, 
players are drafted the summer after they turn 18; NHL teams hold those 
players’ rights through their first pro contract (or longer), even though players 
often return to play Junior hockey for a few years after they’ve been drafted.  
MLB teams have until college starts to sign their draftees to contracts; if the 
players choose to attend college, they re-enter the draft after 2 to 3 years.  
Basketball and football players must “declare” for their respective drafts; the 
NBA requires players to wait until after their freshman year of college, and the 
NFL requires players to wait until after their junior year of college. 
 Every league has a different system to determine which teams get to 
draft first, but they have one thing in common; teams with poor records get to 
pick before teams with better records.  Some leagues have a true “reverse 
order” where the worst team in the league picks first in the draft and the best 
team picks last.  Some leagues hold a lottery for the bottom 10 or 12 teams, 
with the odds weighted slightly in the favor of the worst teams.  Still one thing 
holds true in all leagues:  Sometimes it pays off to be a bad team. 
 This has led to less than ideal situations in some years with certain 
teams.  Especially in sports where one player can reverse the fortunes of a 
franchise (basketball and hockey), teams have purposefully “tanked” a season; 
on years with a single dominant player waiting to be drafted, or on years with 
an especially deep draft, teams have gutted rosters, hired incompetent 
coaches, and possibly even worse in an attempt to land the first overall pick. 
 Here are some historical examples of teams tanking to improve draft 
standing: 
 
 

Year League Team What Happened? 
1984 NHL Pittsburgh 

Penguins 
The 83/84 Penguins won only 16 games, 
and were awarded the first draft pick, 
choosing Mario Lemieux.  He captained 
the team to two Stanley Cups in the 90s 

and is in the Hall of Fame. 
1984 NBA Houston 

Rockets 
The 83/84 Rockets started with 20 wins 
in 49 games then won only 7 games the 

rest of the season as they wanted to “try 
out new people”.  Their reward for 

finishing last was the first overall pick, 
and they picked Hakeem Olajuwon who 
led them to two titles in the mid-90s (of 
course, they could have picked Michael 

Jordan, who went third overall…) 
1989-1991 NHL Quebec 

Nordiques 
A long-term rescue plan for a struggling 
franchise, the Nordiques landed three 
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consecutive 1st overall picks (this was 
before the NHL instituted a lottery).  

They were used to select Mats Sundin, 
Owen Nolan, and Eric Lindros.  Those 

players (or players they were 
subsequently traded for) led the 

franchise to a Stanley Cup in 1996…after 
the team had relocated to Colorado due 

to financial issues. 
1997 NBA San 

Antonio 
Spurs 

After winning 59 games in the 95/96 
season, almost every Spurs player spent 

the 96/97 season “injured” (some 
believe not as seriously as was reported) 
and the team only won 20 games.  This 
allowed them to select Tim Duncan first 
overall.  They won 56 games the next 

year, and 5 subsequent NBA titles. 
2003 NBA Cleveland 

Cavaliers 
The whole world knew the 2003 NBA 
draft class was loaded:  James, Bosh, 

Wade, Anthony.  The fact that the most 
enticing prospect was a hometown 

Cleveland boy prompted the Cavaliers to 
assemble a truly terrible NBA roster.  

They won 17 games and drafted Lebron 
James that summer.  They made the NBA 

finals within 5 years. 
enticing2015 NHL Buffalo 

Sabres, 
Arizona 
Coyotes, 
Carolina 

Hurricanes 

With two world-class talents available in 
the 2015 NHL draft (Connor McDavid and 

Jack Eichel), a number of NHL teams 
either assembled terrible rosters 

(Buffalo), hired historically unsuccessful 
coaches (Buffalo), or gutted their team 

of any effective players at the trade 
deadline (Buffalo, Arizona, Carolina).  

The Edmonton Oilers ended up winning 
the lottery (McDavid) with the Sabres 

placing second (Eichel). 
 

As you can see, history supports draft tanking as a viable strategy.  Every 
team ended up at least making the finals in subsequent years, and most won a 
title.   
  However, this is not a solution that the respective leagues appreciate.  
The competitive balance of the leagues depends on a set of teams all 
endeavoring to be as competitive as possible.  Is there a solution to combat 
prevent teams from intentionally tanking? 
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The Wheel Solution: 
 
 Boston Celtics (NBA) assistant General Manager Mike Zarren has proposed 
a unique solution dubbed “The Wheel”.  See the picture below for his most 
recent (as of February 2015) iteration of the idea: 
 

 
 
 
What appears to be the purpose of the wheel system?  _____________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
How might this draft system curb NBA teams’ desire to “tank” for the draft? 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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There are 30 teams in both the NHL and NBA.  The NHL is rumored to be much 
closer to expansion than the NBA.  Look at the Wheel Draft idea from the 
previous page and construct an idea that would make sense for a 34-team 
league (rumored new NHL markets: Las Vegas, Seattle, Kansas City, Quebec 
City, Toronto…so 34 seems like a safe estimate).  What’s the best/fairest way 
to divide the wheel and the picks to maximize fairness in a league that size?  
Draw a thumbnail sketch of the new wheel below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is your opinion on the wheel solution?  Is it a good idea or should we keep 
the NBA and NHL drafts as they are currently structured?  Why? 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
  
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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Activity #16:  Ticketing and Revenue in the Age of Analytics  
 
 Sports teams (despite their official tax designations) are intended to 
make their owners money.  The main two ways they do that are as a long-term 
investment (purchase the team, resell it later for more money) and by turning 
a profit year-by-year (earn more money than they spend).  It takes a lot of 
money to pay players, coaches, maintain the fields and stadiums, etc.  So it’s 
up to the owners to maximize revenue streams, and many franchises are 
turning to analytics to increase their bottom line. 
 The main sources of income for an NFL franchise are:  Ticket Sales, 
Merchandise Sales, Television Rights, and In-Stadium Advertising.  The NFL 
doesn’t release financial figures, so it’s unknown how much exactly each 
category contributes to the overall bottom line.  The Green Bay Packers, 
however, are a publicly traded company (like a corporation) so they are 
required to release their financial records.   In 2013, the Packers made a total 
of $324 million in revenue with $188 million coming from national sources 
(television deals, league-wide merchandise sales, etc.)  The rest came from 
local sources (ticket sales, local merchandise, in-stadium advertising, etc.) 
  
 Let’s do a little bit of math to determine money made from local ticket 
sales.  NFL teams host 8 regular season home games every year.  Look up 
average ticket prices (not second hand ticket prices, but prices from the team) 
for your favorite NFL team and determine the capacity of the stadium the 
franchise uses for its home games.  Estimate how much income a normal NFL 
team might expect from selling tickets to its 8 regular season home games.  
Show your work below: 
 
 
 
 
 
 
 
 
 
 
Presume the Green Bay Packers’ numbers represent the income of a typical 
NFL team.  How much money must be provided by local merchandise sales and 
in-stadium advertisements? 
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 Switching sports for a second, MLB’s Houston Astros, San Diego Padres, 
Cleveland Indians, and Arizona Diamondbacks are leading the charge in using 
Sports Analytics to sell tickets.  In particular, teams are using Analytics to 
change marketing techniques, reach customers with targeted promotions, 
change concessions and merchandise offerings, and “segment” customers into 
different groupings to determine how to increase repeat purchases and season 
ticket renewals. 
 Examine the table below.  It contains the top 10 and bottom 10 attended 
games for the non-traditional NHL market Carolina Hurricanes during the 2015 
season, as well as any special events or promotions that might have occurred 
during those games.  Because Carolina is not a “traditional” hockey city (like a 
northern US or Canadian city), they may need to employ more analytics to 
increase ticket sales (though, full disclosure, during their Stanley Cup season of 
2006, selling tickets wasn’t a problem).  Capacity of the Hurricanes’ home 
arena is 19772. 
 
Top 10 Games, Attendance, Carolina Hurricanes, 2014/15 Season 
 

Date Opponent Promotions, etc. Attendance 
Fri. 10/10/14 New York 

Islanders 
Opening Night 
“Family Night” 
“College Night” 
Scarf Giveaway 

18680 

Sun. 01/04/15 Boston “Family Night” 
Snap Shot Sunday 

17212 

Mon. 12/29/14 Montreal “Family Night” 17123 
Sat. 11/29/14 Pittsburgh  16225 
Wed. 10/04/14 Buffalo Second Home Game 

Sticker Schedule Giveaway 
14930 

Mon. 03/23/15 Chicago  13786 
Thurs. 03/26/15 Pittsburgh “College Night” 13738 
Sun. 12/07/14 Detroit Snap Shot Sunday 13489 
Tues. 03/17/14 Ottawa  13469 
Fri. 02/27/15 Washington  13415 

 
Bottom 10 Games, Attendance, Carolina Hurricanes, 2014/15 Season 
 

Date Opponent Promotions, etc. Attendance 
Tues. 12/02/14 Nashville  9161 
Thurs. 01/08/15 Buffalo “College Night” 9781 
Mon. 12/08/14 New Jersey  9815 

Thurs. 11/13/14 Winnipeg  10005 
Thurs. 03/12/15 Dallas “College Night” 10025 
Tues. 03/10/15 Columbus  10418 
Sun. 11/02/14 Los Angeles “Family Night” 10519 

Thurs. 12/04/14 Washington “College Night” 10783 
Fri. 03/06/15 Minnesota  10857 
Sat. 11/01/14 Arizona  10870 
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Compare the 10 most attended games.  See if you can determine any common 
themes that a majority of the games possess.  Look at date, day of the week, 
promotions, opponent, and more.  Note anything you observe below: 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
Compare the 10 least attended games.  See if you can determine any common 
themes that a majority of the games possess.  Look at date, day of the week, 
promotions, opponent, and more.  Note anything you observe below: 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
What recommendations would you make to the Carolina Hurricanes to 
maximize their ticket revenue? 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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Activity #17:  Is There Such Thing As A Clutch Player? 
 
 Managers and team executives want players’ performances to be 
predictable; that’s one of the points of Analytics.  If it can be predicted 
beforehand how well a player will perform, then that player can be 
compensated fairly and matched with complimentary players.  Surprises like 
injuries or other unpredictable occurrences hamper analytics and can be 
frustrating for executives trying to build a team within a budget. 
 Are there any analytical surprises that might be viewed as positives?  Any 
sports fan has heard about players who have been on a “hot streak”; a run of 
impressive performance that is a marked improvement over how a player 
typically performs.  Usually analytics takes hot and cold streaks into account 
when determining overall player performance over an extended period of time.  
Still, there’s a type of player who tends to have his or her hot streaks at 
exactly the right time, whether that be in the playoffs, in the fourth quarter, 
or when there is a title on the line.  Those players have earned an adjective 
over the years:  “clutch”. 
 Is “clutch” performance measureable by analytics standards?  Some 
would say that it is.  First, let’s look at some historically significant “clutch” 
players (setting aside some of the more obvious examples like Michael Jordan 
or Joe Montana). 
 

Player Team(s) League Years Description 
 
 

Robert Horry 

 
 

Rockets, 
Lakers, Spurs 

 
 

NBA 

 
 

92-08 

 
Nicknamed “Big Shot Bob”, Horry 

always seemed to make clutch shots 
(particularly in the playoffs).  Never 
averaged more than 12 PPG in the 
regular season but has seven (!) 

championship rings. 
 

 
 

Kirk Gibson 

 
 

Tigers, Dodgers 

 
 

MLB 

 
 

79-95 

 
Won 2 World Series titles and held a 

0.368 batting average in 2 World 
Series appearances.  Famously limped 

to the plate in ’88 against Dennis 
Eckersly in Game 1 and hit one of 

MLB’s most improbable home runs. 
 

 
 

Isaiah Thomas 

 
 

Pistons 

 
 

NBA 

 
 

81-94 

 
An all-time great point guard, “Zeke” 

also has some unbelievable 
performances in playoff games 

including scoring 16 points in a 90-
second stretch in the fourth quarter of 
a playoff game, and 25 points in the 

fourth quarter of a Finals game with a 
severely sprained ankle. 
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Patrick Roy 

 
 
 
 

Canadiens, 
Avalanche 

 
 
 
 

NHL 

 
 
 
 

85-03 

 
One of the all-time great 

goaltenders in NHL history, Roy’s 
playoff numbers are more 

impressive than his regular season 
numbers.  He backstopped a 

Stanley Cup champion 4 times, and 
won the Conn Smythe trophy 

(Playoffs MVP) on three of those 
occasions (a record for any player). 

 
 
 

Reggie 
Jackson 

 

 
 

Yankees, 
Athletics 

 
 

MLB 

 
 

67-87 

 
Legendarily named “Mr. October” 
because of his prowess in playoff 

baseball, Reggie Jackson appeared 
in 5 World Series and his teams 

won 4.  He won MVP of the World 
Series twice with a career 0.357 

average.  His three home runs in a 
single World Series game remains a 

record. 
 

 
 
 

Sam Jones 

 
 
 

Celtics 

 
 
 

NBA 

 
 
 

57-69 

 
Sam “Shooter” Jones played 12 
NBA seasons – and won 10 titles.  

Bill Russell was the dominant 
player on many of those Celtics 

teams of the 50s and 60s, but Sam 
Jones won a host of games with his 

clutch shooting. 
 

 
 
 

Adam 
Vinatieri 

 
 
 

Patriots, Colts 

 
 
 

NFL 

 
 
 

96-
Present 

 
6 time AFC champion and 4 time 

Super Bowl Champion, Vinatieri has 
a reputation for game-winning 
kicks, including a last second 

playoff-winner in the snow for the 
Patriots and 2 last-second Super 

Bowl winners. 
 

 
 What if there was a way to evaluate clutch-ness?  Stephen Pettigrew of 
Harvard University and rinkstats.com believes that there is in the NHL.  Let’s 
look at his formula and rationale and see if we can construct something similar 
for the NBA. 
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Added Goal Value (AGV): 
 
 Pettigrew developed AGV as a way to determine what NHL players score 
the most meaningful goals.  It has been determined that the average NHL goal 
affects the Win Probability of a game by 17%.  However, some goals are more 
meaningful than others.  If a player scores the sixth goal in a 6-1 game, then he 
didn’t affect the outcome of the game very much; that was a game that his 
team was likely to win anyhow.  But a player who scores the third goal in a 3-2 
win affected the outcome much more.  The average is a 17% increase in Win 
Probability; but what if we measured meaningful goals and saw which players 
scored the most meaningful goals? 
 Here’s a snapshot of Pettigrew’s formula, straight from his research 
paper presented at the 2015 Sloan Conference.  The formula requires a bit of 
heavy lifting, necessitating at least a Pre-Calculus background (likely more).  
Still, his explanation can give us an idea of what he’s going for here: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

From Pettigrew:  “The formula for calculating Added Goal Value is 
presented above. The first term on the right hand side calculates the total 
change in win probability that occurred from each of player i's goals. The 
second term calculates the average change in win probability from goals by 
every other player in the NHL and then multiplies it by the total number of 
goals scored by player i. 6 Since the 2004/2005 lockout, the average increase 
in probability from a goal is 17%; a team's probability of winning the game 
when they score a goal increases by 17% on average. Multiplying this by K 
yields the expected total probability increase for a player whose goals make 
average contributions to their team's odds of winning. The difference between 
these two numbers tells us how much total value a player's goals added to 
their team's probability of winning their games, compared to the rest of the 
league.” 
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Pettigrew then tweaked AGV to calculate AGVG (Average Goal Value Per 
Game) to determine how certain players affected their team’s Win Probability 
in every game in which they played.  Here are the league leaders for the 13/14 
NHL season: 

 

 
 

 Pettigrew again:  “Instead of ranking players based on the total number 
of goals they scored in a season, Table 2 ranks them based on the average 
boost in win probability their goals provided their team each game. Alex 
Ovechkin, for example, increased Washington's chance of winning by about 14% 
based on the composite effect of the number of goals he scored and the 
average contribution his goals had on their win probability. Steven Stamkos, 
despite missing half the season with a broken leg, comes in second because of 
his 25 goals had a very large impact on the Lightning's chances of winning 
games.” 
 Pettigrew claims both his AGV and AGVG might help analyze the 
performance of non-elite players more than the elite ones as it can provide 
more separation between NHL-average performances. 
  
 Spend a moment reviewing the statistics that Pettigrew uses to analyze 
“clutch” NHL performances.  Don’t get bogged down in the difficult 
mathematics used, especially if you haven’t seen some of the symbols before.  
Just look at the data he gathers and how he applies it to determine which NHL 
players score at the most meaningful times. 
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Creating Your Own “Clutch” Statistic For the NBA 
 
 Now, think about what statistics you would want to gather to determine 
how “clutch” an NBA player is rather than an NHL player.  What statistics might 
you include besides just points?  How much weight might you give to each 
statistic?  How close does the score need to be in order for statistics to be 
considered “clutch”?  What time(s) of the game is “crunch time” where the 
statistics are more important?  Use the empty space below to brainstorm.   As 
you feel comfortable, develop this statistic/approach as much as possible: 
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Activity #18:  Shane Battier:  The No-Stats All Star 
  
 One of the big questions in Sports Analytics is how athletes themselves 
will use the data.  Sue Bird, WNBA All-Star, recently noted at the 2015 Sloan 
Conference how a lot of times the use of Analytics contradicts what coaches 
have been telling them for years.  Coaches from youth leagues all the way 
through college often tell players to “stop thinking so much out there” and 
simply react to the play and play instinctively.  Analytics sends a slightly 
different message. 
 One of the first players to adopt analytics to enhance his game was the 
NBA’s Shane Battier (now working for ESPN).  Michael Lewis, noted author of 
Moneyball, the book that brought Sports Analytics to a wider audience, found 
out about Battier’s interest and application of analytics and wrote a well-
received and popular article about it in 2009.  Spend a few minutes reading the 
article here:  http://nyti.ms/qXtzoV 
 
 Battier said at the 2015 Sloan conference, “Defensively I think 
[analytics] helped my career, and my life, immensely. Offensively, I lost all my 
creativity. I really did. I became a player that just shot threes. And my last two 
years in the NBA I think I made one non-paint two point jumper.” 
 
 Below, list some pros and cons that basketball players face when 
considering using analytics to help their game.  Use the quotes from Bird and 
Battier, as well as the New York Times article as reference points. 
 

Pros Cons 
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Next, pick your favorite sport aside from basketball.  Apply the same thought 
process – what pros and cons might they face when trying to apply analytics 
while playing the game? 
 
  

Pros Cons 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
What do you think would be the easiest sport for an athlete to apply analytical 
thinking?  Why? 
       ______________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
What do you think would be the most difficult sport for an athlete to apply 
analytical thinking?  Why? 
                             ____________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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Appendix A – Web Resources 
 
 

 American Football 
  
General Sports advancedfootballanalytics.com 
Bsports.com footballoutsiders.com 
Sloansportsconference.com footballstudyhall.com 
Fivethirtyeight.com nflsavant.com 
Grantland.com pro-football-reference.com 
sportsanalyticsblog.com sports-reference.com/cfb/ 
statsbylopez.com  
journalofsportsanalytics.com Soccer 
 soccerperfected.com 

 soccermetrics.net 
Baseball mlssoccer.com/news/analytics 

Baseball-reference.com soccerstatistically.com 
Fangraphs.com bbc.co.uk/skillswise/0/31837903 

Sabr.org  
baseballanalytics.com Fantasy Sports/Real Time Analytics 

Baseballprospectus.com playpivit.com 
brooksbaseball.net numberfire.com 

 fantasyfootballanalytics.net 
 spreadsheet-sports.com 

Hockey  
stats.hockeyanalysis.com  
puckalytics.com Basketball 
behindthenet.ca 82games.com 
war-on-ice.com Basketball-reference.com 
Hockey-reference.com stats.nba.com 
nhlnumbers.com nyloncalculus.com 
 boxscoregeeks.com 
 wagesofwins.com 
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Appendix B – Twitter 
 
 Twitter has become the go-to social media network for those interested 
in discussing Sports Analytics.  If you’re interested in getting involved, here are 
some good follows. 
 These aren’t arranged by sport or any order.  My best advice is to create 
a Sports Analytics list, start interacting, and filter the list once you familiarize 
yourself with the community. 
 
@SloanSportsConf @StatsBomb 
@SAnalyticsBlog @AlokPattaniESPN 
@mc79hockey @analyseFooty 
@pmaymin @soccerquant 
@ngreenberg @JeffFogle 
@Bbl_Astrophyscs @travisyost 
@numberFire @BaumerBen 
@baseball_ref @robvollmanNHL 
@hockey_ref @HickoryHigh 
@bball_ref @NylonCalculus 
@octonion @IneffectiveMath 
@war_on_ice @flowingdata 
@dmorey @MasseyPeabody 
@shanebattier @SethPartnow 
@jonahkeri @mike_scott88 
@kirkgoldsberry @behindthenet 
@benlindbergh @RoyceWebb 
@baseballpro @TSNAnalytics 
@bsports @brooksbaseball 
@pivit @timoseppa 
@wagesofwins @vorped 
@statsbylopez @JeremyAbramson 
@FiveThirtyEight @RWhittall 
@doubleblue360 @MC_of_A 
@ESPNStatsInfo @mixedknuts 
@Harvard_Sports @mlbam 
@BenAlamar  
@Neil_Paine  
@DeanO_Lytics  
@DataLab538 @joelbezaire   ☺  
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Appendix C – Books 
 
After you’ve found your favorite web resources and began interacting with the 
Analytics community on Twitter, here are some popular and informative books.  
Some are about a specific sport, though some don’t have anything to do with 
sports at all and are simply business/analytics books.   
 
Sports Analytics:  A Guide for Coaches, Managers, and other Decision Makers by 
Alamar 
 
The Numbers Game: Why Everything You Know About Soccer is Wrong by Anderson 
 
The Functional Art:  An Introduction to Information Graphics and Visualization by 
Cairo 
 
Keeping Up With the Quants:  Your Guide to Understanding and Using Analytics by 
Davenport 
 
The New Bill James Historical Baseball Abstract by James 
 
Baseball Between The Numbers; Why Everything You Know About The Game Is Wrong 
by Keri 
 
The Extra 2% by Keri 
 
Moneyball by Lewis 
 
Scorecasting by Moskowitz & Wertheim 
 
Basketball on Paper: Rules and Tools for Performance Analysis by Oliver 
 
The Sports Strategist: Developing Leaders for a High-Performance Industry by Rein et 
al. 
 
Basketball Analytics by Shea 
 
Talk Nerdy To Me by Simmons, et al. 
 
ESPN The Magazine’s Annual Analytics  
Issue (February, Yearly) 
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Appendix D:  What’s Next – How Do I Get Started? 
 
 Let’s assume for a second that you enjoyed this course and that you like the 
thought of one day being paid to work in the field of Sports Analytics. One of my most 
valuable experiences at SSAC ’15 was asking the Analytics community how to get 
Middle School and High School students started down the path towards a career in 
Sports Analytics.  It should be noted that the response was overwhelmingly positive 
from the Analytics community; there are very few initiatives (none?) attempting to 
introduce these concepts to MS and HS students.  If you’ve completed this booklet, 
you have a head start over your peers.  It will be up to you to continue that 
momentum towards a career.  Below is a timeline of suggestions aggregated from the 
Analytics community: 
 
MIDDLE SCHOOL/HIGH SCHOOL: 
- Engage the Analytics community in a professional & appropriate manner via 
websites, Twitter, & books (see Appendices A through C) 
-  Excel in your math courses.  Both Statistics and Calculus are viable paths in late high 
school and beyond.  Try to do both if possible so as to not limit your options. 
-  Get involved in Analytics with a High School team.  Volunteer as a manager to 
record and analyze data.  If you’re on the team, review tape of games and gather the 
data that way.  Engage your coaches, administrators, and math teachers with your 
findings.  Write for the school newspaper. 
 
COLLEGE: 
-  Courses in mathematics, business, computer science, and economics are all useful.  
No need to specialize too much: Sports Analysts with strong written communication, 
verbal communication, graphic design skills, etc. are all needed. 
-  Volunteer for the athletic department – you may be able to work in analytics for 
multiple sports teams over the course of a school year.  Approach an AD or SID before 
approaching individual coaching staffs. 
-  Come up with unique interpretations, publish them widely (a personal blog or 
newspaper), and be willing to defend your discoveries.  It’s important, though, to be 
willing to take advice on improvements and adjustments that might need to be made.  
If you have good ideas and can present them well, then the Analytics community will 
discover your work.  Promote yourself and your work.  Be humble and gracious, but 
don’t be shy. 
-  Apply at ESPN as a statistics intern over the summer.  Go to 
http://disneyinterns.com/ for more information.  Many college graduates who are 
hired at ESPN after college started as interns during their college years.  If not ESPN, 
look to local professional sports teams or regional media outlets. 
-  Attend the Sloan Sports Analytics Conference (SSAC) every year – you will make 
important connections within the industry and receive invaluable career advice and 
direction.  South by Southwest (SXSW) has an increasing Sports Analytics presence as 
well. 
 
POST-COLLEGE: 
-  Your first job post-college may not be in sports analytics.  Don’t worry about it - 
keep publishing your findings in your spare time and keep engaging the Analytics 
community.  Demand for Sports Analysts will increase exponentially over the next 
decade; keep your name/ideas “out there” for people to notice. 
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