
   Domain Knowledge in Sports Analytics 

 

Previous blogs have discussed the importance and significance of domain knowledge 

within analytics. This domain knowledge and experience yields unique insights that  can 

be applied  to specific businesses when working with the data. Examples were given in a 

previous blog that demonstrated how knowledge of a specific business directed our 

analytics efforts towards the real challenges of the business. In order to amplify this 

point, I had indicated that I would look at other industry examples in subsequent blogs. 

 

One specific industry example is the area of sports where the discipline of sports 

analytics has become a hot topic due in large part to the extremely popular movie 

“Moneyball”.  The premise of the movie is that one general manager, Billy Beane played 

by Brad Pitt, decides that he needs another competitive advantage if his team the Oakland 

Athletics(A’s) are going to compete against big market teams such as the New York 

Yankees and the Boston Red Sox. He ultimately decides that analytics is the key towards 

obtaining that competitive edge advantage with the end result being the  hiring of a  

“quants person or data miner ”. As you would expect, the movie ends up justifying the 

use of analytics in helping the A’s win.  But how?           

 

The “how” essentially represents the ability to combine both knowledge of baseball along 

with data mining to yield solutions that allowed the A’s to win more games. Of course,  

data miners with any knowledge of baseball will easily understand why  baseball is a data 

miner’s delight. Its biggest advantage relative to other sports is that the data points are 

very numerous as compared to other sports. In baseball, 162 games are played, whereby 

each  game represents one event with multiple activities going on. For instance, each 

player bats approximately 4-5 times a game which represents approximately over 500 at 

bats presuming he plays every day.  If we remember the knowledge discovery objectives 

of data mining as being able to uncover trends and patterns, certainly 500 data points 

allows us to look at trends for each player regarding their batting performance. The same 

methodology can be adopted for starting pitchers, who pitch between 30  and 40 games a 

year, and may throw between 70-100 pitches a game. Once again, we have many data 

points and the  pieces of information in order to identify particular trends or patterns. 

 

But for the Oakland A’s, it was about trying to uncover new insights or trends that would 

result in more wins. Oakland wanted to uncover other insights or findings beyond the 

historical thinking of low ERA(earned run average) for pitchers and high batting averages 

for players as being the key drivers of wins.  These new insights or findings could then be 

used to select the right players onto their team. As well, the information could also be 

used to determine how to best utilize their players in certain game situations. 

 

But how did the domain knowledge help. Initially, the data miner needs to understand 

what information is being captured. Then, knowledge of the sport by both the data miner 

and the general manager aids in the construction of other factors which are not being 

currently considered as key factors. At a very basic level of knowledge, we need to 

consider these factors in terms of the  two underlying principles of maximization of runs 

for and minimization of runs against as the keys in generating wins.  



  

But what are the key drivers that maximize runs as well as those drivers that minimize 

run. Let’s focus first on the maximization of runs or the offensive capability of the team.   

 

Historically, batting average which represents the likelihood of someone obtaining a hit 

has been the key traditional factor in generating this offensive capability. But domain 

knowedge of the game also allowed the A’s to look at factors such as on base average 

which represents the ability of a player to get on base.  On base average not only looks at 

hits but also walks or errors as other options for a player to get on base. Refinement of 

other existing factors such as batting average with runners in scoring position was 

another factor that was considered. Both these factors along with a host of other factors 

were then statistically analyzed to determine key drivers in the selection of players based 

on their offensive prowess. For the Oakland A’s, the analysis emphasized that on-base 

average should be considered as a more important factor than batting average when 

selecting players if maximization of runs is the goal.  

 

This domain knowledge of the sport also led to looking at whether or not stealing bases 

was a key driver of runs. The analysis indicated that it was better for the Oakland A’s not 

to steal bases with runners on base and nobody out. This led to a change in strategy where 

the A’s actually simply stopped stealing bases if there was nobody out. 

 

But what about the other side of the equation or minimization of runs. Obviously, domain 

knowledge would indicate that we focus on pitching. With this focus, we then needed to 

determine the key pitching factors that would minimize runs. Once again, ERA(earned 

run average) has always been the primary way of evaluating pitchers. The analysis done 

by the A’s revealed that this metric may be misleading in the sense that there are 

situations contributing to this metric which are beyond the control of the pitcher. The 

defense which consists of the other eight players situated on the field also contribute by 

catching fly balls or fielding groundballs for outs.  But domain knowledge along with the 

analysis indicated that the placement of players on the field, which had nothing to do with 

the pitcher, contributed to these outs. For example, a third baseman catches a line drive 

for an out. But if he was either three feet to the left or right of where he was originally 

positioned on the field, the ball goes for a hit.  As a result, these uncontrollable situations 

or events were being captured as part of the pitcher’s ERA. Ultimately, the A’s wanted to  

try and identify factors that were controllable by the pitcher. Analysis combined with 

domain knowledge focused on the following factors as being controllable by the pitcher: 

 

 Homeruns 

 Walks 

 Strikeouts 

 

 

 

These factors then became important criteria when evaluating pitchers with ERA(earned 

run average) becoming  much less important in the entire evaluation scheme. 

 



As the movie unfolds, the A’s did use this information and went on to make the playoffs 

but lost in the first round of the playoffs. One might conclude that the ending  is 

disappointing as it leaves the viewer with the impression that the A’s failed since they did 

not win in the playoffs. But perhaps a data mining perspective might have conveyed a 

different tone on the movie’s ending. For instance, the analysis and number crunching is 

done over a longer period of time where the objective is to optimize performance over a 

162 game season. Data mining analysis is not meant to determine performance in a short 

3 out of 5 playoff series . There are simply not enough data points and the chance of 

random performance both negative and positive is greatly increased under this kind of 

scenario. 

 

Ultimately the A’s were hugely successful in their foray into analytics which best 

exemplifies the complementation of domain knowledge and data mining expertise.  As a 

matter of fact, their success has now been mimicked by most teams including the big 

market teams such as the New York Yankees and the Boston Red Sox. However, this 

once significant competitive advantage of analytics has now been eroded which 

unfortunately has resulted in the A’s being less competitive in recent years. 

 


