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Introduc:on 

•  From Miami, TX 

•  Educa:on 
–  THE Ohio State 
University 

–  Race Track Industry 
Program Graduate 

–  Research on Takeout 



Employment 

•  Rillito Park 

•  Harness Tracks of 
America 

•  Tioga Downs 

•  RCI 



DISCLAIMER 



DISCLAIMER 



Graduate Research Project 

A Simula:on Model to Observe Poten:al Effects 
of Altering Pari‐Mutuel Takeout 



Takeout – A Current and Common Argument 

•  Our Goals: ADW Signal Availability ‐ All track signals available to all licensed ADWs all the 
:me. No excep:ons and no blackouts. Ever. 

•  Takeout ‐ Takeout needs to be lowered significantly and lowered NOW. We believe 9 or 10 
percent takeout every pool ‐ every track ‐ every race ‐ every day ‐ marketed in the right way 
as the greatest gambling game on the planet will create an upward explosion in handle and 
generate new massive interest about the game among the millions of gambling customers 
racing has failed to reach for almost a genera:on and has absolutely no chance of reaching 
under the status quo.  



Reduc:ons and Increases Tried Many 
Times in Many Ways 



Literature Review 



An Inquiry Into the Economics of  
Race‐Track Gambling 

•  Arthur Gruen, TuZs University, 1976 
•  Journal of Poli:cal Economy 

•  One of the original papers on the topic 



An Inquiry Into the Economics of  
Race‐Track Gambling (Cont) 

•  Expected Monetary 
Value 

•  Probability of Winning 
mul:plied by Payoff 

EVM Schedule of Beaor 1 

Op:on  Bet  Probability of Winning   Payoff   EMV 

1  No Bet  0%   $               ‐     0.00 

2  A  30%   $          3.40   ‐0.38 

3  B  5%   $        25.00   ‐0.65 

4  C  15%   $        11.40   0.01 

5  D  25%   $          7.00   0.25 

6  E  25%   $          4.60   ‐0.35 

EVM Schedule of Beaor 2 

Op:on  Bet  Probability of Winning   Payoff   EMV 

1  No Bet  0%   $               ‐     0.00 

2  A  40%   $          3.40   0.16 

3  B  5%   $        25.00   ‐0.65 

4  C  10%   $        11.40   ‐0.66 

5  D  20%   $          7.00   ‐0.20 

6  E  25%   $          4.60   ‐0.35 



An Inquiry Into the Economics of  
Race‐Track Gambling (Cont) 

Effects on EMV with 17% Takeout Rate 

New EMV Schedules 

Bet  Payoff with 17% Takeout  EMV for Beaor 1   EMV for Beaor 2  

No Bet  $0.00  0.00  0.00 

A  $2.80  ‐0.56  ‐0.08 

B  $22.80  ‐0.76  ‐0.76 

C  $10.40  ‐0.14  ‐0.76 

D  $6.40  0.10  ‐0.32 

E  $4.20  ‐0.45  ‐0.45 



An Inquiry Into the Economics of  
Race‐Track Gambling (Cont) 

•  Studied races from Aqueduct and Belmont 
Park between 1940‐1969 

•  Found that with changes in takeout rates that 
wagering changed in an elas:c manner 

•  Determined that op:mum price was around 
14.88% 



An Inquiry Into the Economics of  
Race‐Track Gambling (Cont) 

•  “Off track be8ng (OTB), on the other hand, 
would have a significant effect on on‐track 
gambling.  It is for this reason that our sample 
period stops before OTB was insEtuted.  Gimic 
wagering has the allure of huge payoffs and is 
designed to promote be8ng.  Again our 
sample period stops before such bets were 
insEtuted.” –Arthur Gruen 



The Elas:city of Demand for Gambling 

•  Daniel Suits, Michigan State University, 1979 
•  The Quarterly Journal of Economics 

•  Began to take into account off‐track wagering 
•  Maximum revenue to state is derived from 
low takeout but low track fees 



The Inelas:c Demand for Wagering 

•  Donn R. Pescatrice, Tulane University, 1980 
•  Applied Economics 

•  Stated that demand was inelas:c in rela:on to 
takeout rates, cited that New York lost 
revenue when lowering takeout rates 



Economic Principle Involved 

•  Paper: Taxes, revenues, 
and the “Laffer curve” 

•  Jude Wanniski, 1978 

•  Na:onal Affairs 

•  Does this apply to pari‐
mutuel wagering? 



Possible Agreement in Literature 

•  Jeremy Bentham (1748‐1832) and John Stuart 
Mills (1806‐1973) 
– Philosophers 

– U:litarianism 

– Greatest Good for the Greatest Number 



More Possible Agreement 

Where You Stand on Takeout Depends on 
Where You Sit 



Even More Agreement 



My Project Plan 



Goal 

•  Develop a computer simula:on model to 
observe the wagering possibili:es in 2011 of 
racetrack beaors 

•  Relies heavily on possibility of wagering on 
mul:ple races at mul:ple racetracks 

•  Develop a Gambler’s Ruin for pari‐mutuel 
wagering 



Research Basis 

•  Government Sanc:oned “Tight” and “Loose” 
Slot Machines: How Having Mul:ple Versions 
of the Same Slot Machine Game May Impact 
Problem Gambling  
– Kevin A. Harrigan and Mike Dixon 
– University of Waterloo 
– 2010 



Harrigan and Dixon (Cont) 

•  Noted that Canadian law exempts slot 
machines from requirements that takeout 
rates be posted 

•  Side‐by‐side games can have different takeout 
rates 

•  Games that are more “fair” can increase 
revenues to state by contribute to Problem 
Gaming 



Gambler’s Ruin 

•  Determines how many :mes a player can 
place wagers un:l the player dissolves en:re 
bankroll. 

•  Used to control an environment while making 
slight changes 



Gambler’s Ruin Example 
Times Played 

Takeout Rate: 75% 
Beginning Bankroll for 

Player A 
Player B Keeps 

Ending Bankroll for 
Player A 

0  $500.00  $375.00  $125.00 
1  $125.00  $93.75  $31.25 
2  $31.25  $23.44  $7.81 
3  $7.81  $5.86  $1.95 
4  $1.95  $1.46  $0.49 

5  $0.49  No Play  No Play 

Times Played 
Takeout Rate: 50% 

Beginning Bankroll for 
Player A 

Player B Keeps 
Ending Bankroll for 

Player A 

1  $500.00  $250.00  $250.00 
2  $250.00  $125.00  $125.00 
3  $125.00  $62.50  $62.50 
4  $62.50  $31.25  $31.25 
5  $31.25  $15.63  $15.63 
6  $15.63  $7.81  $7.81 
7  $7.81  $3.91  $3.91 
8  $3.91  $1.95  $1.95 
9  $1.95  $0.98  $0.98 

10  $0.98  No Play  No Play 



Gambler’s Ruin 

•  Very easy to develop for games of chance 
using a simple Random Number Generator 

•  Determine number of winning possibili:es for 
mega‐jackpots, jackpots, small wins, etc. 

•  All other possibili:es result in a decline in 
player bankroll 



Gambler’s Ruin Simula:on Different in 
Games of Skill 

•  Games of skill mean that player’s ability 
“should” contribute to the likelihood of 
winning in next play 

•  Games of chance are totally that – chance 



Trying to Build a Model 



Research Limita:ons 

•  Wanted to use actual pool data to calculate 
pari‐mutuel payouts correctly at different 
takeout rates 

•  Wanted to use actual player data 



Limita:ons 

•  Unable to obtain actual pool data 
– Could only obtain WPS pool data 

– Es:mated Win Pool 

– Es:mated Amount Bet on Winning Horse 



Player Profiles (2) 



Simula:on Model 



Player Profiles 

•  A single racetrack has helped me by providing 
Player Rewards data 

•  Tracked Win wagers on Thoroughbred Races 
for the short period of :me 

•  Grouped Players into Bepng Groups, along 
with their Winning Percentages 



Basics of Model 

•  Used a “Weighted Random” to Determine 
Race 

•  Used a “Weighted Random” to Determine 
Player Type to Use 

•  Used a Random Number to Determine Wager 
Outcome 



Basics of Model (2) 

•  Next Race is Randomly Selected over the next 
6‐Minute Period to Reflect Simulcast 
Environment of 2011 

•  A New Random Number is Used to Determine 
the Outcome of the Wager 



Example of Simula:on Model 



Example of Simula:on Model (2) 



Example of Simula:on Model (3) 



Why Are Player Profiles 
Important? 



Gambler’s Ruin for Games of Skill 

•  Reliable Player Data is ESSENTIAL 

•  Different Skill Levels are Impacted Differently 



Research Conclusions 





Flaws in Research 

•  Player Data, Player Data, Player Data 
– Without Reliable Data Gambler’s Ruin is 
Impossible to Reliably Predict 

•  Access to Other Pool Data 
– Es:mated Pools, Especially Amount Bet on 
Winning Horse 



Flaws in Research (2) 

•  Player Biases 
– Regional 
– “Walk Away or Reload” Phenomena 
– “Outlier” Wagering Events 
– Other wager types 
– Etc, etc, etc… 



Conclusion –  
Much Work to Be Done 



Sugges:ons 

•  Research and Understand Causa:on verses 
Correla:on 

•  Look Into Sources for Player Data 
– Rewards Programs, Even Though Not Perfect 

•  Investment into Other Research 


