Smart Gambler’s Calculator (SGC) User’s Guide


SGC allows one to calculate the main parameters for fixed-size and fixed-fraction betting.

The main input parameters are grouped into several groups. The first group contains data about the properties of a single bet: probability of winning the bet, and the payoff (prize-to-bet ratio). The second group contains parameters of the gambler’s “comfort zone”: bankroll, number of games to play (or number of bets to place), and desired profit or prize-to-win in these games/bets.

The calculator shows the expected value (profit/lose in the long run) and standard deviation (variability) of this gambling or investment opportunity.

For the fixed bet, the probabilities of reaching the goal and of losing the bankroll are calculated.

For the fixed-fraction betting strategy, the optimal fraction (percentage) of bankroll is determined.

In contrast to Kelly’s system, in which it is assumed that a player is a risk-averse person (so not a gambler) and which is applicable only to games with positive expected values, this system has none of these restrictions. The optimality is determined in the following way. First of all, the optimal fixed-fraction bet should minimize the probability of ruin. In theory, if money were “infinitely divisible,” the probability of ruin in fixed-fraction betting is zero. The second objective/criterion is to maximize the probability of reaching the established goal, and the third objective/criterion is to maximize the expected value of the player’s bankroll, subject to restrictions set by the previous criteria.

Example 1: Sport Betting

John has $5,000 for gambling. His goal is to make a 20% profit in 50 games. He has ability to find bets with odds of 51:49.

The parameters of the bet are:


Winning sum = $2000


Losing sum = $2200


Probability of winning = 0.51

The parameters of John’s “comfort zone” are:

Starting sum (bankroll) = $5,000

Target sum (to win) = $1,000

Number of games (or bets to place) = 50
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Calculated data:

EV - expected value in the long run

EV/Bet - expected value per bet

SD - standard deviation from the expected value

Prob target - probability of reaching the goal (of winning the targeted sum)

Prob of ruin - probability of losing the whole bankroll

Optimal bet - optimal fixed fraction of bankroll for a single bet

EVB - expected value of the bankroll after the specified number of games/bets

As we may see from the results of the calculations, this is a losing game in the long run (i.e., negative expected value). Probability of reaching the goal with a fixed-bet strategy is 0.39, and the probability of ruin (i.e., losing the bankroll) is 0.499.

By using an optimal fixed-fraction betting strategy, John may reduce his chances of losing the bankroll, but at the same time not lose his chances of reaching his goal. The optimal strategy, in this case, is to bet 5% of the current bankroll.

A comparison of the optimal strategy with other fixed-fraction betting strategies is shown in the table below.

	Fixed fraction (%)
	Prob target
	EVB

	4
	0.129
	4,743

	5
	0.198
	4,680

	6
	0.198
	4,619


Example 2: Speculative Trading

Linda is a day trader. She buys undervalued financial instruments (e.g., stocks, currencies, derivatives, etc.) in the morning and sells them at a profit of 10% in the second half of the day. To minimize losses, she uses stop orders, which limit losses to 10%. According to her historical performance, she has the ability to pick “winners” with a probability equal to 0.505. She has $30,000 for trading in the next 20 weeks. What is the optimal sum of money at risk per trade?

The parameters of the bet in this case are:

Winning sum = $7,000


Losing sum = $7,000


Probability of winning = 0.505

The parameters of Linda’s “comfort zone” are:

Starting sum (bankroll) = $100,000

Target sum (to win) = $10,000

Number of games (or bets to place) = 100
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The optimal sum of money at risk is $10,000 (i.e., 10% of $100,000).

Example 3: Card Games: Poker

Julia is playing poker. The current pot is $100, and Julia had contributed $20 to the pot. Now she has been requested to place a bet of $20, or raise and place $40. Her chances of win the pot are 21:79. She expects that if she places a bet the pot will be $200, but if she raises, the pot will be $310 at the final stage. Julia plays poker about 100 times per year. Her current bankroll is $3,000 and she wants make a 10% profit from this activity. Should she place a bet or raise in such situations?

Let us consider two cases (bet and raise) separately.

	
	Place a bet
	Raise 

	Winning sum
	$160 (200-40)
	$230 (310-60)

	Losing sum  
	$40 (20+20)
	$60 (20+40)

	Probability to win
	0.21
	0.21


The parameters of Julia’s “comfort zone” are:

Starting Sum (Bankroll) =$3,000

Target Sum (to win) =$300

Number of games =100 
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The probabilities of reaching the goal are equal, but the expected value is higher in the first case (a single bet), and the probability of ruin is higher in the second case; that is why Julia should not raise in such situations.

Even if the time horizon is infinite, the optimal strategy will not change.

In this case, the maximum rate of return on money at risk may be a decision criterion. The maximum rate of return on money at risk will be in the first case.

The table below shows the calculations, where EV/SD is the measure of rate of return on money at risk.

	
	Place a bet
	Raise 

	Expected Value (EV)
	2
	0.9

	Standard Deviation (SD) 
	81.46
	118.11

	EV/SD
	0.025
	0.0076


We receive the same results using other risk measures – for example, VaR or cVar (see the Simple Risk Calculator).
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To determine probabilities in poker, the Poker Odds Calculator is useful.
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Note!!!

The calculated results for the optimal fixed-fraction bet strategy are theoretical, and based on the assumption that a player can ALWAYS place a fixed-fraction bet. In real life, there are minimums and maximums on the size of bets you can place, and so assumptions do not always hold. In the next versions, we will address this problem.
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