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Abstract


We produce a method to predict the winner of the World Series.  Team statistics of the World Series finalists from the last 21 years were collected.  Such statistics include wins in the regular season, runs allowed, and batting average.  We used this data to create multiple regression and probabilistic models that will predict which team will win the World Series.  We also calculate that team’s probability of winning the series.


Every year millions of people place bets on sporting events, including the World Series.   Being able to mathematically predict which team will win the World Series is a skill desired by all gambling enthusiasts.  In addition, baseball is considered one of America’s most popular sports, so popular that it is coined “America’s favorite pastime.”  We share that interest in baseball, especially this year after seeing the Cubs make a World Series run.  Consequently, creating a model to predict the World Series winner seemed like a logical choice for our project.  We could enjoy working on our project as well as provide valuable information to sports enthusiasts everywhere.

A significant amount of work has been done on predicting the winner of the World Series as well as other sporting events including the Super Bowl.  Searching for “baseball predictions” on www.google.com resulted in over 100,000 websites.  Websites such as http://www.baseballlocks.com, http://m.njit.edu/~bukiet/baseball/baseball.html, and http://www.baseballpicksinfo.com/Baseball-Predictions.html are just a few of the many websites that claim to have inside information to help predict the winner of the World Series.  Two individuals with particular influence on our project were Sean Forman, assistant professor of Mathematics and Computer Science at Saint Joseph’s University and Bill James, renowned baseball statistician who has written many books on the topic.

There are numerous approaches to determining the winner of the World Series.  One variety of approaches includes predicting the winner based on team statistics at the beginning of the season, at the All-Star break, and at the end of the regular season.  It would be very difficult and tedious to research statistics from all 26 teams in baseball and determine from the field of 26 which team would win the World Series.  By creating a model that can predict the winner of a post season head-to-head match up based on team statistics at the end of the regular season, we were able to predict the winner of the World Series, given the two teams that advance to the World Series.  If given the eight teams that advance to the post-season, each head-to-head match up could be simulated using our model, and then it could be predicted which two teams would advance to the World Series.

Before any type of mathematical model could be computed, it was necessary to collect some data.  To do so, we researched baseball statistics on the internet, and came across a great internet site that provided all of our statistics.  We concluded that using 20 years of data would be sufficient (once the 2003 World Series was complete, we added this as well).  In baseball, there are three basic categories for statistics:  offense, defense, and pitching.  In our data, we included 8 offensive, 3 defensive, and 5 pitching statistics:

Offensive:  
runs, home runs, runs batted in, batting average, on-base 

percentage, slugging percentage, doubles, triples

Defensive:  
fielding percentage, errors, double plays turned

Pitching:  
earned-run average, walks, walks plus hits per inning, shutouts, 

runs allowed

We also included 4 miscellaneous statistics:  wins, wins in last month, number of all-stars, and which team had been in the World Series most recently.  These final four statistics all are important since they are an overall reflection of the quality of a team.

Our initial mathematical model uses regression to formulate a linear function that predicts the number of wins in a series for each team.  We used a mathematical program known as Limdep to perform the multiple regression.  Regression involves using data to analyze certain relationships between data, and multiple regression is a model that uses multiple independent variables like with our data [5].  Our data, as stated above, included 20 statistics as our independent variables, but then we had to create our dependent variable.  Since this data is from previous World Series, we used the number of games won by a team in the Series as our independent variable.

Using Limdep, we were able to create an equation that predicts the winner of the World Series.  This equation is:

The number of games won = -0.0209*(runs) +0.2029*(home runs) -0.0052*(runs batted in) +378.7576*(batting average) +17.2517*(on-base percentage) -376.4896*(slugging percentage) -30.44*(walks plus hits per inning) +19.8372*(earned run average) -751.2738*(fielding percentage) +0.0535*(total wins) +0.0140*(walks)-0.0885*(runs allowed) +0.0009*(shutouts) +0.0928*(doubles) +0.1683*(triples) -0.0517*(errors) +0.0148*(double plays) +0.3011*(wins in last month) -0.1947*(number of All-Stars) +1.2301*(been in World Series most recently) +753.7519

Limdep also gave us other statistics useful for evaluating our equation:




R2 Value = .610279
Adjusted R2 Value = .23912

The R2 Value is “equal to the proportion of the variation in the dependent variable explained by a sample regression model” [5].  Basically, this value is used to measure the goodness of fit of a given equation, where the closer to 1 that the value is, the better the fit is and the closer to 0, the worse the fit.  The Adjusted R2 Value is a way to compare the accuracy of the equation with other equations regardless of the number of variables.  We had attempted to use 15, 18, and 10 variables, but when using 20 variables, our Adjusted R2 Value more than doubled the second best.

	
	Trial 1

18 Variables
	Trial 2

10 Variables
	Trial 3

20 Variables

	R2 Value
	.507105
	.279008
	.610279

	Adjusted R2 Value
	.12136
	.04643
	.23912


Our equation, although long winded, is quite accurate for a baseball statistic.  Baseball is quite possibly the most unpredictable of all the major sports in America, but we have been able to create an equation that predicts the winner 80.9% of the time.  What our equation outputs is not the team who will win 4 games, but rather, the team who will win the most games.  Our table below looks at the results from the equation.  The winning team is in bold.

	Year
	Team
	Games won
	Predicted won
	Result

	2003
	Florida
	4
	4.592535497
	1

	
	New York Yanks
	2
	2.13022914
	

	2002
	Anaheim
	4
	4.23665095
	1

	
	San Francisco
	3
	3.190295193
	

	2001
	Arizona
	4
	3.462066929
	1

	
	New York Yanks
	3
	2.23413584
	

	2000
	New York Yanks
	4
	4.40333323
	1

	
	New York Mets
	1
	1.630726521
	

	1999
	New York Yanks
	4
	2.710119154
	1

	
	Atlanta
	0
	0.499710513
	

	1998
	New York Yanks
	4
	4.033686795
	1

	
	San Diego
	0
	0.501050307
	

	1997
	Florida
	4
	3.421575246
	0

	
	Cleveland
	3
	3.71196428
	

	1996
	New York Yanks
	4
	4.888665854
	1

	
	Atlanta
	2
	2.48736041
	

	1995
	Atlanta
	4
	3.390623646
	1

	
	Cleveland
	2
	2.862308032
	

	1993
	Toronto
	4
	3.697095168
	1

	
	Philadelphia
	2
	2.306886891
	

	1992
	Toronto
	4
	3.202048562
	1

	
	Atlanta
	2
	3.068778402
	

	1991
	Minnesota
	4
	3.105239328
	0

	
	Atlanta
	3
	3.179143692
	

	1990
	Cincinnati
	4
	2.687849114
	1

	
	Oakland
	0
	1.391067394
	

	1989
	Oakland
	4
	2.44393949
	1

	
	Giants
	0
	1.49473706
	

	1988
	Los Angeles
	4
	3.705367111
	1

	
	Oakland
	1
	0.956658045
	

	1987
	Minnesota
	4
	2.26593593
	0

	
	St. Louis
	3
	2.903973808
	

	1986
	New York Mets
	4
	2.949023733
	0

	
	Boston
	3
	4.612166636
	

	1985
	Kansas City
	4
	3.973947135
	1

	
	St. Louis
	3
	3.435075398
	

	1984
	Detroit
	4
	3.401676184
	1

	
	San Diego
	1
	2.341420958
	

	1983
	Baltimore
	4
	2.343058933
	1

	
	Philadelphia
	1
	1.245060207
	

	1982
	St. Louis
	4
	3.698812426
	1

	
	Milwaukee
	3
	3.203999338
	

	TOTALS
	
	
	
	17/21=.809524


As one can see, our equation was correct 17 out of the 21 attempts, yielding a percentage of 80.9524.  We even predicted 10 of the last 11, including this years upset of the New York Yankees by the Florida Marlins which was considered to be a long shot.

Although we are probably not the first to create such an equation, we are yet to see such a result anywhere on the internet.  One potential problem with this equation is the difficulty of using it.  Rarely would anybody want to sit down and crunch out all of these numbers to find the predicted winner of the World Series.  This leads us to the second method we were to create.

In our second method, we will construct an easy to use point system to predict the winner.  In researching potential point system methods, we looked at the only previous method that we could find, a method created back in 1984 that is still used to this day.  Bill James, considered the Godfather of baseball statistics, is the individual who created this method.  James first entered the public with his incredible works on his annual books, Baseball Abstracts.  These books are full of team statistics, players, and rankings.  These books have also been used for years by baseball commentators for in-game facts.  James has gone as far as to work in arbitration cases for certain players who he was able to prove deserve higher salaries [4].  A full list of the works of Bill James can be found on this website:  http://members.cox.net/sroneysabr/JamesIndex/.

What James created was a probability model that awards certain amounts of points by comparing two teams’ stats.  This model, which is to be used in head-to-head series competition, is:

1. Award 1 point to the leading team for each half-game difference in the standings 

2. Award 3 points to the team that scored more runs 

3. Award 14 points to the team with fewer doubles 

4. Award 12 points to the team with more triples 

5. Award 10 points to the team with more home runs 

6. Award 8 points to the team with the lower team batting average 

7. Award 8 points to the team that has committed fewer errors 

8. Award 7 points to the team that has turned more double plays 

9. Award 7 points to the team whose pitchers have walked more batters 

10. Award 19 points to the team whose pitchers have thrown more shutouts 

11. Award 15 points to the team whose ERA is lower 

12. Award 12 points to the team that has been in postseason more recently or went further 

13. Award 12 points to the team that led in head-to-head competition 

[1]



James says that this method works 70% of the time, and we will test this method on the previous 21 World Series.

First, however, we must create our own probability model.  Since the equation worked so well, we used the coefficients from it and the averages of the statistics.  Simply, we computed point values as follows.  We averaged out the number of runs per team and multiplied this average by the respective coefficient for runs from Limdep (-0.020900720778).  This resulted in the point value awarded to the team with the higher number of runs.  Then we averaged out the number of home runs per team and multiplied this average by the respective coefficient for home runs from Limdep (0.2029025138).  This resulted in the point value awarded to the team with the higher number of home runs.  We continued this process for the remainding 18 variables.  Since the reason for creating a probability model was for ease of use, we decided to round these numbers to the nearest whole number, resulting in the following model:

1. Award -16 points to the team with more runs.

2. Award 33 points to the team with more home runs

3. Award -4 points to the team with more rbi’s

4. Award 101 points to the team with the higher batting average

5. Award 6 points to the team with the higher on-base-percentage

6. Award -157 points to the team with the highest slugging percentage

7. Award -40 points to the team with the lower walks plus hits per inning

8. Award 74 points to the team with the lower earned run average

9. Award -738 points to the team with the higher fielding percentage

10. Award 5 points to the team with the most wins

11. Award 7 points to the team with fewer walks

12. Award -58 points to the team with fewer runs allowed

13. Award 1 point to the team with more shutouts

14. Award 25 points to the team with more doubles

15. Award 6 points to the team with more triples

16. Award -6 points to the team with fewer errors

17. Award 6 points to the team with more double plays

18. Award 5 points to the team with more wins in the last month

19. Award -1 points to the team with more All-Stars

20. Award 1 point to the team that has been in the World Series most recently

Looking at this probability model, one would realize that there are quite a few unnecessary variables.  Some of these are worth over 100 points, while others are worth less than 5 points.  In order to make this even easier, we took the highest 5 values, and ran the probability method as well.  We also noticed that whichever team won the 9th statistic would be the predicted winner since there are so many points awarded to the team with the higher fielding percentage.  We had experimented by taking out this variable, and we attained the same results as with it therefore leading us to leave it in the model.  Here are the results from James’ method, as well as ours using 20 variables and using 5 variables (the bolded numbers represent the predicted winner by the model):

	Year
	Team
	James Method
	20 Variables
	5 Variables

	2003
	Florida
	56
	-784
	-664

	
	New York Yanks
	64
	29
	-114

	2002
	Anaheim
	13
	-660
	-621

	
	San Francisco
	104
	-95
	-157

	2001
	Arizona
	88
	-880
	-895

	
	New York Yanks
	20.5
	29
	16

	2000
	New York Yanks
	59
	-738
	-778

	
	New York Mets
	40.5
	-13
	0

	1999
	New York Yanks
	74
	-57
	-40

	
	Atlanta
	35.5
	51
	0

	1998
	New York Yanks
	74
	-790
	-778

	
	San Diego
	37
	41
	0

	1997
	Florida
	85
	-12
	0

	
	Cleveland
	21
	-737
	-778

	1996
	New York Yanks
	25
	-772
	-778

	
	Atlanta
	80
	16
	0

	1995
	Atlanta
	76
	-9
	0

	
	Cleveland
	44
	-3
	-40

	1993
	Toronto
	37
	-718
	-778

	
	Philadelphia
	79
	-32
	0

	1992
	Toronto
	28
	-750
	-778

	
	Atlanta
	88
	-5
	0

	1991
	Minnesota
	68.5
	-765
	-778

	
	Atlanta
	47
	15
	0

	1990
	Cincinnati
	19
	-31
	-40

	
	Oakland
	90
	-718
	-738

	1989
	Oakland
	61.5
	113
	101

	
	Giants
	38
	-864
	-879

	1988
	Los Angeles
	68
	-15
	0

	
	Oakland
	52
	-735
	-778

	1987
	Minnesota
	33
	-837
	-879

	
	St. Louis
	87
	82
	101

	1986
	New York Mets
	103.5
	19
	0

	
	Boston
	18
	-769
	-778

	1985
	Kansas City
	25
	-105
	-141

	
	St. Louis
	95
	-645
	-637

	1984
	Detroit
	58
	-761
	-778

	
	San Diego
	44
	10
	0

	1983
	Baltimore
	63
	-732
	-778

	
	Philadelphia
	56
	-18
	0

	1982
	St. Louis
	76
	-747
	-738

	
	Milwaukee
	40.5
	-8
	-40

	TOTALS
	
	13/21 = 61.9048%
	15/21= 71.4286%
	14/21 = 66.6667%


Although James says that his method works 70% of the time, in our experiment he attained only 61.9% accuracy.  Additionally, both of our methods perform better than his, with 66.7% and 71.4% accuracy.  Using the 5-variable method would be much easier, but it is less accurate.  We feel that our larger method is much stronger and more reliable since it includes many more statistics.

Our methodology could have been improved in several ways.  We could have collected more years of data and added more variables and statistics to our project.  For instance, we tried to apply a team’s annual payroll to our data, but we could not find the 1982-1984 World Series teams’ payrolls.  Another variable that we did not include in our model was home-field advantage and average attendance.  This variable could have been significant considering a team’s fan support.  In addition, we realized that some of the variables tend to be redundant, so we could have accommodated for this by eliminating these variables.  Aside from these suggested improvements, we feel our model has shown how linear regression can be applied to the World Series.

Our project uses the mathematical method of linear regression in creating a probability model for predicting the winner of the World Series.  We chose several variables which we considered to be significant, and compiled statistics from the past twenty years to determine common trends in each year’s World Series winner.  There were difficulties and complications in attempting to derive a probability model because of the number of various statistics that had to be considered.  Our ultimate goal was to improve on Bill James’ method, which calculated the World Series winner 61% of the time.  However, we recommend using a linear regression model overall for its superior accuracy compared to all other methods presented here.  Our probability model, which proved to work 71% of the time throughout the past twenty years of World Series’, is similar to James’ method in the sense that a certain number of points are awarded to each team.  Overall, our project has been very interesting and rewarding.  We have learned a great deal about linear regression and the various statistics that accompany the method.  We are pleased with our results and look forward to see how accurate our method will be over the next twenty years.
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