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roulette internet : Bem-vindo ao paraiso das apostas em duplexsystems.com! Registre-se e
ganhe um bénus colorido para comecar a sua jornada vitoriosa!
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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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Ele noite depois que seu filho Mats morreu com apenas 25 anos, Trude e Robert Steen sentaram-
se no sofa roulette internet roulette internet sala de estar na Oslo junto a filha Mia. Eles ndo
conseguiam dormir "Tudo estava um borréo", lembra o Trouxa daquele dia ha 10 ano
atrads."Entdo Roberto disse: 'Talvez nés deveriamos chegar aos amigos dos mates do World of
Warcraft™."

Mats nasceu com distrofia muscular Duchenne, uma condi¢do progressiva que faz os musculos
enfraquecerem gradualmente. Ele foi diagnosticado aos quatro anos e comecou a usar cadeira
de rodas as 10 horas da roulette internet vida No final do seu ciclo inicial ele sé conseguia mexer
seus Dedos para limpar o pescoco cada 15 minutos a medida roulette internet Que se tornou
mais incapacitado passou 20 milh na ultima década (aproximadamente como um trabalho
integral).

N&o é uma tela — E um portal para o que seu coracéo deseja.

Trude e Robert se perguntaram como eles poderiam compartilhar a noticia de roulette internet
morte com seus conhecidos on-line. Eles néo tiveram acesso a conta WoW dele, mas Roberto
encontrou o senha no blog da Mats' ; escreveram um post: "Nosso amado filho irm&o nos deixou
esta noite..." Mas alguém iria l1€lo?

Trude e Robert ficaram surpresos com a resposta. E-mails comecaram de todo o mundo: "A
morte dos Mat' " foi muito dificil." A guerra era incrivel”. Vocé deveria estar orgulhoso do seu
filho", O casal estava angustiado que roulette internet existéncia fosse solitaria, essa doenca
havia isolado ele mas aqui estavam mensagens roulette internet algumas paginas para seus
amigos proximos no WopWoit

'Os jogos sdo 0 meu santuario'... Mats Steen.

{img}: Kristoffer Kumar/PR

Quase uma década antes, aos 17 anos de idade Mats tinha criado um alter ego roulette internet
WoW. Lord Ibelin Redmoore foi investigador privado com cabelos dourado fluindo cabelo ouro o
fisico do Thor e charme roguesco - mat havia sido jogado como personagem por muitos meses
mas os primeiros email foram as primeiras impressfes que seus pais tinham sobre quao
profundas eram suas conexdes na comunidade dos jogos A histéria agora € contada no notavel
vida da Netflix

Eu encontro Trude e Robert roulette internet um hotel de Londres. Recentemente, Roberto tem
viajado pelas escolas norueguesas com o filme "Eu acho que ja vi 150 vezes", diz ele sorrindo:
Eles séo dois casais calorosos diretos ou abertos; a proximidade da familia deles brilha através
do livro A Vida Notavel De Ibelin

The Steens tinha sido abordado antes para fazer um filme sobre Mats. "Dissemos nao a todos
eles"”, diz Robert,"Era muito perto e pessoal demais emocional.” Mas sentiram uma conexao com
Benjamin Rees que aos 35 anos tem 0 mesmo idade de mat se ele tivesse vivido...

Os Steens gostam de filmar tudo, e o documentario comeca contando a histéria da vida dos Mats
através do seu filme caseiro. Nas exibicoes esta parte das flmagens geralmente termina com
metade no publico roulette internet lagrimas que foi finalmente diagnosticada pelos pais



Ducheno; ele apresenta imagens sobre Trude antes mesmo apoés dar a luz ao nascer: Aticando
as bochecha para os matts neste pequeno milagre! N6s vemos eles dando seus primeiros
passos por volta aos 1 ano atras dele como um soco." Nao havia nenhuma sugestao disso era
algo surpreendente”.

Um dos momentos mais dolorosos do filme é Trude abrindo-se sobre a culpa que ela sente pela
doenca de Mat', porque ele esta portadora da gene Duchenne. "Eu ainda sinto isso as vezes",
admite hoje." Eu sei o0 erro! Falei com Mattes Sobre isto Ele me disse: 'Nao diga essa mae Nao foi
roulette internet falta". Seus olhos se encheram muito lagrimas Ela desistiu seu trabalho como
consuleira para uma década olhar"

No documentério, também ouvimos de Mats — suas palavras do blog sédo ditadas por um ator. Ele
€ engracado e perceptivo - apaixonado pelo jogo: "N&o se trata da tela; ela serve como porta
para onde seu coracgdo quiser".

Em seguida, o filme faz um desvio completo. Rees encomendou animadores para reconstruir a
vida virtual de Mats com cada linha escrita por Matt e seus amigos role-player como eles
colaboram no universo dentro do jogo - retirado das 42.000 paginas da conversa "E quase uma
sensacao real” roulette internet que se escreve na hora certa.”

Na Noruega, a maior parte da cobertura dos media sobre jogos é negativa. Mas este filme
celebra as comunidades online

Vemos o primeiro beijo de Ibelin com Rumor, alter ego da jogadora holandesa Lisette Roovers.
Mat escreveu sobre esse beijinho roulette internet seu blog: "Foi apenas um abrago virtual mas
menino eu quase senti". O momento € especialmente comovente porque Matt também escreveva
como as relacdes se sentiam fora do alcance dele ; “O amor sempre foi uma questdo complicada
para mim e parece que nao esta destinado a minha vida."
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Mats fez amigos intimo online e tocou suas vidas. Mas por anos ele escondeu roulette internet
doenca roulette internet WoW, um lugar onde néo era definido pela deficiéncia "Jogos sdo meu
santuario”, escreveu Ele escreve:"Eu estou seguro aqui valoroso".Mas no verdo de 2013
comecou o blog que eventualmente compartilhou com alguns dos seus colegas do jogo .
"Estavamos téo perto"... Trude e Robert Steen.

{img}: Kristoffer Kumar

A vida notavel de Ibelin chega roulette internet um momento quando os pais estdo agonizando
sobre quanto tempo tela para dar aos filhos. Na Noruega ha uma frase: "Boas pessoas subindo
arvores." Mas por causa da roulette internet deficiéncia, Trude e Robert deixou Mats passar mais
jogos do que outras criangas no seu Game Boy durante as pausaes na escola enquanto outros
garotom jogavam futebol”. Olhando pra tras ele deseja ter feito muito esforco ao entender o quéo
importante era essa experiéncia

Rees estava interessado roulette internet fazer um retrato equilibrado dos jogos. "Na Noruega”,
diz ele,"Eu diria que 95% da midia é negativa ”. Mas este filme foi uma celebracdo das
comunidades online." Ele espera também se envolver com a complexidade do assunto”. “Foi
enorme vantagem para Mats poder jogar esse jogo e sentir-se livre dele; era o seu santuario —
mas ao mesmo tempo podia esconder isso.”

Rees assumiu um risco todo-poderoso de fazer o documentério. Ele trabalhou nele por trés anos
antes se aproximar da Blizzard, a empresa que possui WoW : "Escrevemos para eles uma
mensagem emails dizendo 'Somos pequenas produtora norueguesas'. Poderiamos ter os direitos
gratuitos?' Os chefes dos diretores do grupo convidaram ele a Califérnia onde foi ver Ibelin



roulette internet seus escritdrios."Eu tiveque tomar doses extras das drogas contra asma no
encontro”, diz Rése com mais lagrimas...

Trude e Robert convidaram os amigos do Mats’ WoW — pessoas que nunca conheceram - para o
funeral dele. Eles estavam preocupados? "Vocé deveria convidar estranhos ao enterro?" diz
Roberto." Vocé deve compartilhar a histéria com um produtor de documentéario?” Nés apenas nos
perguntamos: 'O Que Mattes gostaria fazer™”

Os tapetes muitas vezes falavam sobre querer ser lembrado. "Isso € natural”, diz Robert, “qguando
vocé sabe que vai morrer jovem? Nao acha mesmo?" Um dos maiores medos de néo se lembrar
disso." Trude acena:"Ele queria fazer diferenca para outras pessoas e disse iSso muito".
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