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The Game of Roulette

1. Imagine a gambler in a casino playing a roulette, where:

• 18 segments are black.

• 18 segments are red.

• 2 segments are green and marked with 0.

2. If she bets on the right colour, she doubles her bet.

• For example, she bets $10 on black. If the wheel lands black, she

wins $20.

3. If she bets on the wrong colour, she loses her bet.

4. The gambler always loses (the house – casino – wins) when the

wheel stops at 0.
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Gambler’s Reasoning

1. The gambler believes that the roulette is fair. The establishment is

not shady with rigged games.

2. Suppose that there has been a long run (e.g. 20 spins) in which the

result was always black.

3. After seeing the long run of blacks, the gambler decides on red.

4. She reasons that since the roulette is fair and there was a long run

of blacks, it must be red any time soon.
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Gambler’s Reasoning

1. The way the gambler reasons about her bet on red is fallacious.

• Fallacy is another name for faulty reasoning.

2. The question is what went wrong with gambler’s reasoning

3. The short answer is that she contradicts herself in a way.

• She believes that the roulette is fair but, at the same time, reasons

that the game is not fair and acts accordingly.

4. The contradictory ideas are the following two:

• The roulette is fair.

• Since there has been a long row of black outcomes, the red must

come up soon – the roulette is not fair.
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Fairness

1. The whole unclarity/puzzlement about why she contradicts herself

will become obvious when we unpack what it means to be fair.

2. We say that a set up (e.g. a game of roulette) is fair if and only if:

1.) The set up is unbiased,

2.) outcomes are independent of each other.

3. Both conditions have to be met for a set up to be fair. In other

words, if at least one is violated, then the set up is not fair.
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Bias

1. Bias means that the set up is prone to produce some class of results

more often than another class.

1.1 For example, a coin biased towards heads will land heads more often

than tails.

1.2 A completely biased coin towards heads is the one that always lands

heads.

1.3 Or imagine that the roulette wheel is biased towards green, so the

casino wins more money.

2. Importantly, the biased set up gives biased results more often on

average.
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Independence

1. It means that the probability of the outcome of a trial is not

influenced by the outcomes of the previous trials.

1.1 The probability of landing heads in the next toss is independent of

whether the previous toss was heads or tails.

1.2 Or imagine that the roulette wheel is constructed such that after ten

blacks in a row, it stops on a red and is fair in any other case. If

there were 10 black stops in a row, the probability of red being next

is 1. If there were not 10 stops in a row on black, then the

probability of red is lower than 1.

1.3 Imagine drawing cards from a deck with replacement and without

replacement. Suppose that the deck has 52 cards and is

well-shuffled. The probability of drawing the king of hearts is 1/52. If

you put the card back into the deck, the probability of drawing the

king of hearts remains the same. We have independence. If you

do not replace the card, the probability of drawing the king of hearts

is 0. We do not have independence.
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Back to Gambler’s Fallacy

1. Gambler’s Fallacy is about independence.

2. We suppose that the gambler believes that the roulette is fair, that

is, the roulette is unbiased and the outcomes are independent of

each other.

3. But she wants to bet on a red because she sees a long row of black

results and reasons that, because of that long row, the wheel must

come up red soon.

4. For her, a long streak of black results is a reason to believe (and

possibly act upon that believe) that the red outcome must come up

soon.

5. If she believes in a red outcome because a long row of black results,

then she must think that at least some outcomes of the roulette

depend on what the previous results were.

6. In other words, she believes that the outcomes are not independent

of each other, and therefore the roulette is not fair.

7. It contradicts her initial belief that the roulette si fair.

8. So there is something fallacious about her reasoning.
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