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Probability The probability of winning with each bet

Here are a bunch of charts and tables for different probabilities in both European and American
roulette.

There's also some handy (but not necessarily easy) information at the bottom about working out
roulette probabilities, plus a little bit on the gambler's fallacy.

1. European roulette

Probability of each bet type winning on a European roulette wheel.

Bet Type Fraction Ratio Percentage Even (e.g. Red/Black) 1/2.06 1.06 to 1 48.6% Column 1/3.08
2.08 t0 1 32.4% Dozen 1/3.08 2.08 to 1 32.4% Six Line 1/6.17 5.17 to 1 16.2% Corner 1/9.25
8.25t01 10.8% Street 1/12.33 11.33 to 1 8.1% Split 1/19.50 18.50 to 1 5.4% Straight 1/37.00
36.00t0 12.7%

A simple bar chart to highlight the percentage probabilities of the different bet types in roulette
coming in.

The same color in a row

How unlikely is it to see the same color 2 or more times in a row? What's the probability of the
results of 5 spins of the roulette wheel being red? The following chart highlights the probabilities
of the same color appearing over a certain number of spins of the roulette wheel.

A graph to show the probability of seeing the same color of red/black (or any evens bet result for
that matter) over multiple spins.

Number of Spins Ratio Percentage 1 1.06to 1 48.6% 2 3.23t01 23.7% 37.69t0 1 11.5% 4 16.9
t0 15.60% 535.7t012.73% 6 74.41t011.33% 7 154 to 1 0.65% 8 318 t0 1 0.31% 9 654 to 1
0.15% 101,346 to 1 0.074% 15 49,423 to 1 0.0020% 20 1,813,778 to 1 0.000055%

Example: The probability of the same color showing up 4 times in a row is 5.60% .

As the graph shows, the probability of seeing the same color on consecutive spins of the roulette
wheel more than halves (well, the ratio probability doubles) from one spin to the next.

| stopped the graph at 6 trials/spins, as that was enough to highlight the trend and produce a
prettier probability graph.

Other probabilities

Event Ratio Percentage The same number (e.g. 32 ) over 2 spins. 1,368 to 1 0.073% The result
being 0. 36 to 1 2.7% The 0 appearing at least once over 10 spins. 2.7 to 1 27.0% The same
color over 2 spins. 3.23 to 1 23.7% Guessing color and even/odd correctly. 3.11 to 1 24.3%
Guessing color and dozen correctly. 5.16 to 1 16.2% Guessing dozen and column correctly. 8.25
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to 1 10.8%
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2. American roulette

Here are a few useful probabilities for American roulette.

Alongside the charts, I've included graphs that compare the American roulette probabilities to
those of the European roulette probabilities. The difference in odds and probability for these two
variants is explained in the American vs. European probability section below.

Probability of each bet type winning on an American roulette wheel.

Bet Type Fraction Ratio Percentage Even (e.g. Red/Black) 1/2.11 1.11 to 1 47.4% Column 1/3.16
2.16to 1 31.6% Dozen 1/3.16 2.16 to 1 31.6% Six Line 1/6.33 5.33 to 1 15.8% Corner 1/9.50 8.50
to 1 10.5% Street 1/12.67 11.67 to 1 7.9% Split 1/19.00 18.00 to 1 5.3% Straight 1/38.00 37.00 to
1 2.6%

A simple bar chart to highlight the percentage probabilities of winning with the different bet types in
American and European roulette.

The same color in a row

When playing on an American roulette wheel, what's the probability of seeing the same color
appear X times in a row? The table below lists both the ratio and percentage probability over
successive numbers of spins.

A graph to show the probability of seeing the same color of red/black on an American roulette
table (compared to the odds on a European table).

Number of Spins Ratio Percentage 1 1.11t0 1 47.4% 2 3.45t01 22.4% 38.41to 1 10.6% 4 18.9
t015.04% 540.9t012.39% 6 87.5t01 1.13% 7 186to 1 0.54% 8 394t010.25% 9832101
0.12% 10 1,757 to 1 0.057% 15 73,732 to 1 0.0014% 20 3,091,873 to 1 0.000032%

Example: The probability of the same color showing up 6 times in a row on an American roulette
wheel is 1.13% .

The probability of seeing the same color appear on successive spins just over halves from one
spin to the next.

You'll also notice that it's less likely to see the same color appear on multiple spins in a row on an
American roulette wheel than it is on a European wheel. This is not because the American wheel
is "fairer" and dishes out red/black colors more evenly — it's because there is an additional green
number (the double zero - 00) that increases the likelihood of disrupting the flow of successive
same-color spins.

Other probabilities

Event Ratio Percentage The same number (e.g. 32 ) over 2 spins. 1,444 to 1 0.069% The result
being 0 or 00 . 18 to 1 5.26% The 0 or 00 appearing at least once over 10 spins. 0.9 to 1 52.6%
The same color over 2 spins. 3.45 to 1 22.4% Guessing color and even/odd correctly. 3.22 to 1
23.7% Guessing color and dozen correctly. 5.33 to 1 15.8% Guessing dozen and column
correctly. 8.5to 1 10.5%

3. Why is there a difference between European and American roulette?

The probabilities in American and European roulette are different because American roulette has
an extra green number (the double zero - 00), whereas European roulette does not.

Therefore, the presence of this additional green number ever so slightly decreases the probability
of hitting other specific numbers or sets of numbers, whether it be over one spin or over multiple
spins.

To give a simplified example, lets say | have a bag with 1 red, 1 black and 1 green ball in it. If |
ask you to pick out one ball at random, the probability of choosing a red ball would be 1 in 3.
Now, if | added another green ball so that there are now 2 green balls in the bag, the probability of
picking out a red ball has dropped to 1 in 4.

This exact same idea applies to all the probabilities in American roulette (thanks to that extra 00
number), just on a slightly bigger scale.

Fact: This difference in the probabilities also has a knock-on effect for the house edge too. So
essentially, in American roulette you have a slightly worse chance of winning, but the payouts
remain the same.



Note: You can find out more about the differences between these two games in my article
American vs European roulette.

4. Mathematics

a. Formats

There are a number of ways to display probabilities. On the roulette charts above | have used,;
ratio odds, percentage odds and sometimes fractional odds. But what do they mean?
Percentage odds (%) This is easy. This tells you the percentage of the time an event occurs.
Ratio odds (X to 1) For every time X happens, the event will occur 1 time.

Example: The ratio odds of a specific number appearing are 36 to 1, which means that for every
36 times the number doesn't appear, it will appear 1 time. Fractional odds (1/X) The event occurs
1 time out of X amount of trials.

Example: The fractional odds of a specific number appearing are 1/37, which means that it will
happen 1 time out of 37 spins.

As you can see, fractional odds and ratio odds are pretty similar. The main difference is that
fractional odds uses the total number of spins, whereas the ratio just splits it up in to two parts.
The majority of people are most comfortable using percentage odds, as they're the most widely
understood. Feel free to use whatever makes the most sense to you though of course. They all
point to the same thing at the end of the day.

b. Calculating

From my experience, the easiest way to work out probabilities in roulette is to look at the fraction
of numbers for your desired probability, then convert to a percentage or ratio from there.

For example, lets say you want to know the probability of the result being red on a European
wheel. Well, there are 18 red numbers and 37 numbers in total, so the fractional probability is
18/37. Simple.

With this easy-to-get fractional probability, you can then convert it to a ratio or percentage.
Single spin

Calculation: Count the amount of numbers that give you the result you want to find the probability
for, then put that number over 37 (the total number of possible results).

For example, the probability of:

Red = 18/37 (there are 18 red numbers)

Even = 18/37 (there are 18 even numbers)

Dozen = 12/37 (there are 12 numbers in a dozen bet)

8 Black = 1/37 (there is only one number 8)

) Red and Odd = 9/37 (there are 9 numbers that are both red and odd)

Dozen and Column = 4/37 (there are only 4 numbers in the same dozen and column)

As well as working out the probability of winning on each spin, you can also find the likelihood of
losing on each spin. All you have to do is count the numbers that will result in a loss. For example,
the probability of losing if you bet on red is 19/37 (18 black numbers + 1 green number).

Note: To reduce a fraction down to 1/X, just divide each side by the number on the left. e.g. a bet
on red has the probability of 18/37, divide each side by 18 and you've got 1/2.05.

Multiple spins

Calculation: Work out the fractional probability for each individual spin (as above), then multiply
those fractions together.

For example, let's say you want to find the probability of making correct guesses on specific bet
types over multiple spins:

Spin 1: Red = 18/37

Spin 2: Dozen bet = 12/37

Probability = (18/37) x (12/37) = 1/6.34

Spin 1: Straight Bet (e.g. 32 ) = 1/37

) =1/37 Spin 2: Straight Bet (e.g. 15) = 1/37

) = 1/37 Probability = (1/37) x (1/37) = 1/1369

Spin 1: Black and Even = 9/37

Spin 2: Odd = 18/37



Spin 3: Column = 12/37

Probability = (9/37) x (18/37) x (12/37) = 1/26.06

To keep it simple, | reduced the all fractions for the results above down to the 1/X format.

c. Converting

Having probabilities in a fraction format like 18/37 or 1/2.05 is okay, but sometimes it's more
useful to see the probability as a percentage or a ratio. Luckily, it's pretty easy to convert to either
of these from a fraction.

Fraction to ratio

Conversion: Reduce the fraction to the 1/X format, then take 1 away from X. This will give you the
Xto 1l ratio.

For example, what is a dozen bet (12/37) as a ratio?

Reduce the fraction to 1/X. 12/37 = 1/3.08 (you divide both sides by the left-hand side number,
which in this example is 12 ) Take 1 away from X. 3.08 - 1 =2.08 Ratio =2.08to 1

Fraction to percentage

Conversion: Divide the left side by the right side, then multiply by 100.

For example, what is a corner bet (4/37) as a percentage?

Divide the left side by the right side. 4 + 37 = 0.1081 Multiply by 100. 0.1081 x 100 = 10.81%
Percentage = 10.81%

5. Important fact about probability

The result of the next spin is never influenced by the result of previous spins.

A quick example

The probability of the result being red on one spin of the wheel is 48.6%. That's easy enough.
Now, what if | told you that over the last 10 spins, the result had been black each time. What do
you think the probability of the result being red on the next spin would be? Higher than 48.6%?
Wrong. The probability would be exactly 48.6% again.

Why?

The roulette wheel doesn't think "I've only delivered black results over the last 10 spins, | better
increase the probability of the next result being red to even things up". Unfortunately, roulette
wheels are not that thoughtful.

If you had just sat down at the roulette table and didn't know that the last 10 spins were black, you
wouldn't have a hard time agreeing that the probability of seeing a red on the next spin is 48.6%.
Yet if you are aware of recent results, you're tempted to let it affect your judgment.

Each and every result is independent of the last, so don't expect the results of future spins to be
affected by the results you've seen over previous spins. If you can learn to appreciate this fact,
you will save yourself from some disappointment (and frustration) in the future.

Believing that a certain result is "due" because of past results is known as the gambler's fallacy.
What about those graphs above?

In the graph of the probability of seeing the same color over multiple spins of the wheel, it shows
that the probability of the result being the same color halves from one spin to the next.

However, this is only if you're looking at the entire set of trials/spins from the start.

If the last spin was red, the chances of the next spin being red are still 48.6% — they do not drop
to 23.7%. On the other hand, if you hadn't spun the wheel to see the first red result and wanted to
know the probability of seeing red over the next 2 spins (and not just on the next 1 spin), the
probability would be 23.7%.

Further reading
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Lider do Hamas Ismail Haniyeh morto no Ir&, diz grupo

lider Hamas

Ismail Haniyeh

O grupo militante palestino Hamas foi morto deutsches roulette Teerd, disse o lider do governo.
Em um comunicado, a facc¢ao islamica lamentou pela morte de Haniyeh que disse ter sido morto
deutsches roulette "um traicoeiro ataque Sionista a deutsches roulette residéncia no Teera".
Mais cedo, a Guarda Revolucionaria do Ira disse que ele havia sido alvo deutsches roulette
deutsches roulette residéncia junto com um guarda-costas iraniano. Ele afirmou ter estado no Irdo
para participar da inauguracdo de Masoud Pezeshkian Presidente ; e também estava
investigando as circunstancias dos "incidentes".

Haniyeh foi o chefe politico exilado do grupo militante e passou grande parte de seu tempo nos
ultimos anos no Catar. Durante a guerra Israel-Gaza, ele atuou como negociador nas
negociacdes sobre cessar fogo com um aliado principal da Hamas: Ird ndia

Israel ainda ndo comentou sobre deutsches roulette morte.

Partilhar

Atualizado em:

04.23 BST
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Ismail Haniyeh

"O assassinato no Ird € um ato covarde que nao ficara impune”, disse a TV Al-Agsa, do Hamas.
Moussa Abu Marzouk

como se diz.

Os arranjos de lideranca do Hamas podem ser opacos para 0s estrangeiros.

Ismail Haniyeh

foi oficialmente o presidente do departamento politico e viveu no exilio, enquanto que a

Yahyya Sinwar

E o lider do Hamas deutsches roulette Gaza e foi supostamente a mentora dos ataques de 7
outubro contra Israel.

Khaled Mashal

E também um lider politico proeminente do Hamas que vive no exilio.

Meu colega Jason Burke escreveu um explicador sobre a forca do Hamas e da possibilidade de
cessar-fogo deutsches roulette Gaza no final deste ano passado, que ele mergulhou na estrutura
lideranca.

Em teoria, o Hamas é dirigido por um conselho de lideranca ou "shura™ elaborado a partir dos
conselhos regionais eleitos pelos membros do Hamas deutsches roulette Gaza e na Cisjordania.
Na realidade dividido pelas disputas faccionais entre faccdes da organizacao que se confrontam
com deutsches roulette personalidade

Um divide os militares das alas politicas. Outro coloca deutsches roulette risco lideres de Gaza,
gue viveram por décadas na mira dos 6rgaos israelenses ou passaram anos nas prisdes
israelitas contra figuras importantes no exterior do Qatar Turquia e Libano — o pais vive com
relativa seguranca



Yahya Sinwar, lider do Hamas deutsches roulette Gaza é dito estar mal falando com Khaled
Mashal. que esta mais conhecido dos lideres politicos da organizagédo e baseado no Qatar

N&o esté claro se Sinwar informou a lideranca politica no Catar e Libano sobre os ataques
planejados de 7 outubro, mas isso € improvavel por especialistas - aumentando o ressentimento.
O relativamente pragmatico Ismail Haniyeh, presidente do gabinete politico Hamas tenta mediar
entre as facgbes com pouco sucesso.

Haniyeh também tem seu proprio trabalho a fazer. "Haniyeh esté liderando uma batalha politica
pelo Hamas com governos arabes", disse Adeeb Ziade, especialista deutsches roulette assuntos
palestinos na Universidade do Catar."Ele é o front politico e diplomatico de Hamas".

Nas ultimas semanas, Haniyeh se mudou entre a Turquia e capital do Catar Doha escapando
das restricbes de viagem da Faixa bloqueado Gaza (que lhe permitiu atuar como um negociador
no acordo anterior cessar-fogo ou falar com o principal aliado Hamas: Ira).

Mas o sim ou nao final vem de Sinwar. Quando durante as conversas recentes, a empresa
decidiu interromper comunicagdes e negociacdes pararam "Isso efetivamente sublinhou quem
esta dando os tiros", disse uma fonte diplomética europeia informada das conversacgées .
Partilhar

Atualizado em:

04.48 BST

Aqui esta a declaragdo completa da Guarda Revolucionaria do Ira:

Com condoléncias a nacao heroica da Palestina e a Nacao Islamica, aos combatentes do front
de resisténcia (na frente) ao nobre Ird nesta manha [quarta-feira] foi atingida deutsches roulette
Teerd uma residéncia para o Sr. Ismail Haniyeh chefe politico dos servicos islamicos resistentes
no Hamas que apos este incidente ele com um guarda foram martirizados”.

A causa e as dimens0fes deste incidente estdo sendo investigadas, os resultados serao
anunciado mais tarde.

Israel ainda ndo fez nenhum comentéario sobre o assassinato de Ismail Haniyeh, mas deutsches
roulette deutsches roulette declaragdo Hamas acusou-o da responsabilidade. Associated Press
relata que analistas na televisdo estatal iraniana também comecaram a culpar israelense pelo
ataque

Israel ndo comentou imediatamente, mas muitas vezes isso acontece quando se trata de
assassinatos realizados por deutsches roulette agéncia Mossad.

Israel é suspeito de realizar uma campanha assassina que tem como alvo cientistas nucleares
iranianos e outros associados ao seu programa atémico.

Em 2024, um cientista nuclear militar iraniano de alto escaldo, Mohsen Fakhrizadeah foi morto
por uma metralhadora controlada remotamente enquanto viajava deutsches roulette carro fora do
Teera.

Aqui estao algumas das ultimas imagens de...

Ismail Haniyeh

— foi {img}grafado deutsches roulette Teera na terca-feira, encontrando o Lider Supremo do Ira.
Ali Khamenei

(R) e secretéario-geral do Movimento Jihad Islamica Palestina.

Ziyad al-Nakhalah

(L).

Movimento Jihad Islamica Palestina Ziyad al-Nakhalah (L), lider do Hamas Ismail HaniyeH e o
Lider Supremo iraniano Ali Khamenei.

{img}: Anadolu/Getty {img}

O secretario-geral do Movimento Jihad Islamica Palestina Ziyad al Nakhalah (L) e o chefe da
agéncia politica palestina Hamas grupo Ismail HaniyeH deutsches roulette Teera.

{img}: Anadolu/Getty {img}
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Lider do Hamas Ismail Haniyeh morto no Ird, diz grupo



lider Hamas

Ismail Haniyeh

O grupo militante palestino Hamas foi morto deutsches roulette Teerd, disse o lider do governo.
Em um comunicado, a fac¢do islamica lamentou pela morte de Haniyeh que disse ter sido morto
deutsches roulette "um traigoeiro ataque Sionista a deutsches roulette residéncia no Teerad".
Mais cedo, a Guarda Revolucionaria do Ira disse que ele havia sido alvo deutsches roulette
deutsches roulette residéncia junto com um guarda-costas iraniano. Ele afirmou ter estado no
Irdo para participar da inauguracdo de Masoud Pezeshkian Presidente ; e também estava
investigando as circunstancias dos "incidentes".

Haniyeh foi o chefe politico exilado do grupo militante e passou grande parte de seu tempo nos
ultimos anos no Catar. Durante a guerra Israel-Gaza, ele atuou como negociador nas
negociagdes sobre cessar fogo com um aliado principal da Hamas: Ird ndia

Israel ainda ndo comentou sobre deutsches roulette morte.
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Bem-vindo & nossa cobertura ao vivo de eventos no Oriente Médio.

lider Hamas

Ismail Haniyeh

O grupo militante foi morto no Ir&, confirmou deutsches roulette comunicado.

Mais cedo, a Guarda Revolucionaria do Ira disse que ele havia sido alvo deutsches roulette
deutsches roulette residéncia junto com um guarda-costas iraniano. Ele afirmou ter estado no
Irdo para participar da inauguracdo de Masoud Pezeshkian Presidente ; e também estava
investigando as circunstancias dos "incidentes".

Haniyeh era o chefe politico exilado do grupo militante e passou grande parte de seu tempo nos
altimos anos no Qatar.

Aqui estd um resumo dos ultimos desenvolvimentos.

Israel diz que matou o principal comandante militar do Hezbollah, Fuad Shukur deutsches roulette
um ataque aéreo contra suburbio de Beirute lancado como retaliagdo por uma explosdo com
foguetes no fim-de semana.

Shukur, também conhecido como Hajjah Mohmsin (também chamado de "Hangji" ou 'Hajuz"),
serviu a direita do lider Hezbollah Hassan Nasrallah disse o porta-voz militar israelense R Alte
Dan Agari deutsches roulette um briefing na noite desta terca.

O secretério de Defesa dos EUA, Lloyd Austin ndo acredita que uma luta entre Israel e Hezbollah
seja inevitavel.

, € disse Washington gostaria de ver as coisas resolvidas deutsches roulette uma forma
diplomética. "Embora tenhamos visto muita atividade na fronteira norte israelense do Norte
Israel'S fronteiras com o pais que permanece preocupado sobre a potencial desta escalada para
um full-blown luta E eu ndo acredito Que Uma briga é inevitavel", Austin diz:"N6s gostariamos De
Ver As Coisas Resolvidas Em Um modo diplomatico."Austin fez os comentarios ter¢ga numa
conferéncia conjunta da imprensa no Manila...

O exército de Israel acusou um reservista com abuso agravado dos prisioneiros palestinos,

Um porta-voz disse na terca, enquanto outros nove soldados apareceram no tribunal militar para
uma audiéncia inicial sobre alega¢fes de que haviam abusado sexualmente um preso da Faixa.
Os demais militares detidos nesta segunda sédo acusados por estuprar e atacar o prisioneiro
palestino do centro Sde Teiman tao violentamente a ponto dele ser levado ao hospital deutsches
roulette estado critico informou os meios israelenses

Autoridades de Gaza dizem que 300 pessoas foram mortas

A agresséo de Israel a Khan Younis.

Milhares de palestinos voltaram para casa na terca-feira apos o ataque ter chegado ao fim. A
agéncia da defesa civil deutsches roulette Gaza disse nesta Terga que a operacéao israelense
dentro e nos arredores do pais matou cerca das 300 pessoas desde seu inicio, semana passada
(horério local).



Duas bases de defesa aérea no sul da Siria foram atingidas por misseis israelenses, disse um
monitor.

O Observatdrio Sirio para os Direitos Humanos, com sede na Gré-Bretanha nédo relatou vitimas
nos ataques noturnos da provincia de Daraa.

A primeira-ministra italiana, Giorgia Meloni pediu nesta tergca que Israel ndo caia na "armadilha"
da retaliacéo e disse estar “muito preocupada” com a situacao no Libano.

Durante uma visita oficial a China, Meloni disse que a comunidade internacional deve continuar
enviando mensagens de moderacdo e também pode ajudar nesses esforgos com "lago sélido"
entre Ird (Ird) ou Arabia Saudita.
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