Binomialfordelingen, mathisfun
[image: Et billede, der indeholder tekst, skærmbillede, Font/skrifttype

Indhold genereret af kunstig intelligens kan være forkert.]
[image: Et billede, der indeholder tekst, skærmbillede, Font/skrifttype, nummer/tal

Indhold genereret af kunstig intelligens kan være forkert.]
[image: ]
[image: Et billede, der indeholder tekst, skærmbillede, Font/skrifttype

Indhold genereret af kunstig intelligens kan være forkert.]
[image: Et billede, der indeholder tekst, skærmbillede

Indhold genereret af kunstig intelligens kan være forkert.]
https://www.mathsisfun.com/data/binomial-distribution.html

image1.png
3 Heads, 2 Heads, 1 Head, None

The calculations are (P means "Probability of"):
e P(Three Heads) = P(HHH) = 1/8
« P(Two Heads) = P(HHT) + P(HTH) + P(THH) = 1/8 + 1/8 + 1/8 = 3/8
« P(One Head) = P(HTT) + P(THT) + P(TTH) = 1/8 + 1/8 + 1/8 = 3/8
e P(Zero Heads) = P(TTT) = 1/8

We can write this in terms of a Random Variable "X" = "The number of Heads from
3 tosses of a coin":

« P(X =3)=1/8
« P(X =2) =3/8
«P(X=1)=3/8
« P(X =0) =1/8
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Example: You sell sandwiches. 70% of people choose chicken, the rest choose

something else.
What is the probability of selling 2 chicken sandwiches to the next 3
customers?

This is just like the heads and tails example, but with 70/30 instead of 50/50.

Let's draw a tree diagram :
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The "Two Chicken" cases are highlighted.

The probabilities for "two chickens" all work out to be 0,147 , because we are
multiplying two 0,7s and one 0,3 in each case. In other words

0,147 = 0,7 x 0,7 x 0,3
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But we need to include that there are three such ways it can happen: (chicken,
chicken, other) or (chicken, other, chicken) or (other, chicken, chicken)
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Number of Probability of
outcomes we want each outcome

3 X 0,147

0,441

So the probability of event "2 people out of 3 choose chicken" = 0,441
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Throw the Die

A fair die is thrown four times. Calculate the probabilities of getting:

e 0 Twos

e 1 Two

e 2 Twos
e 3 Twos

* 4 Twos
In this case n=4, p = P(Two) = 1/6
X is the Random Variable *‘Number of Twos from four throws’.
Substitute x = 0 to 4 into the formula:
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P(k out of n) =

Like this (to 4 decimal places):

« P(X=0) = % x (1/6)0(5/6)* = 1 x 1 x (5/6)% = 0,4823

e P(X=1)= % x (1/6)1(5/6)3 = 4 x (1/6) x (5/6)3 = 0,3858
o P(X=2) = % x (1/6)2(5/6)2 = 6 x (1/6)2 x (5/6)2 = 0,1157
o P(X=3) = % x (1/6)3(5/6)! = 4 x (1/6)3 x (5/6) = 0,0154
« P(X = 4) = =21 % (1/6)%(5/6)° = 1 x (1/6)* x 1 = 0,0008
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