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Background

● Dating back to Ancient Rome during gladiator battles and chariot races

● Before online:
○ In house betting

○ Bookies 

● Professional and Amatuer Sports Protection Act (PAPSA 1992)
○ Prevented legal sports betting in the USA

○ 2018 US allowed for states to decide for themselves

○ Today 30 states and in D.C. it is legal including Virginia

● Many types of bets
○ Moneyline

○ Parlays

○ Player/team props

■ Lebron Over 22.5 points

○ Spread

■ Wizards +3



Different Forms of Odds

● Fractional (UK)
○ 13/5

○ 3/1

○ 4/5

● Decimal (European)
○ 3.5

○ 2.53

○ 1.5

● Moneyline (US)
○ +230

○ -500

○ +2000



Converting Odds back and forth



Parlay

● Def: Two or more bets placed together 

● Much riskier but more rewarding 

● Every bet must hit in order to win

● Bet individually $1 per bet

○ Payout: 

○  0.87+1.64+0.93+0.82+1+6 = $11.26



Calculating Parlay Odds

1. Calculate to decimal odds

2. Multiply odds together

3. Multiple then by bet amount

4. Subtract bet amount 



Example

● -110, -110, -110
○ (-100/-110) + 1 = 1.91

○ 1.91*1.91*1.91 = 6.97

○ I bet $10 so 69.7

○ 69.7 - 10 = 59.7 = +597 (US)

● +200, -110, +150?



Implied Probability

Simple Formula: Stake/Total Payout

Ex.

● +150 = 100/(150 + 100) = 40%

● +230?
○ 100/(230 + 100) = 30.30%

● -110?
○ 110/(100 + 110) = 52.38%



Why the House Always Wins

● Complicated algorithms

○ Lots of variables and inputs

● Irregular bets
○ Bet boost as promotions

● Marketing

● The list goes on but the math can 

keep it simple



Why the House Always Wins

● Dallas Mavericks Implied Probability to Win
○ 178/(100+ 178) = 64%

● Los Angeles Lakers Implied Probability to Win
○ 100/(150 + 100) = 40%

● Total of 104%
○ Odds are not fair odds

○ 4/104 = 3.85%  expected profit to the house



Questions?



Sources 

● https://www.investopedia.com/articles/dictionary/042215/understand-math-behind-be

tting-odds-gambling.asp 

● https://www.investopedia.com/parlay-bet-5217711 

● https://www.investopedia.com/articles/investing/042115/betting-basics-fractional-deci

mal-american-moneyline-odds.asp 

● https://www.americangaming.org/research/state-gaming-map/ 

● https://www.actionnetwork.com/education/how-do-betting-lines-work-vegas 

● https://www.legalsportsreport.com/sports-betting/timeline/ 
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