Introduction to the Binomial Distribution  
A Bernoulli Experiment is a random experiment that has only two possible results: ‘Success’ and ‘Failure’ (each one of them can group several outcomes of the experiment as we will see in the examples)

Examples:

1) We toss a coin:  H is success and T is failure. P(success)=0.5

2) We roll a die, because we are playing a game in which we win only if we get 6, 

Success :  6             Failure: 1,2,3,4,5

P(success)=1/6      P(failure)=5/6

3) We need blood type B, we do the blood test for a donor

Success : type B       Failure: A,AB,0

P(success)=0.11         P(failure)=0.89

(because we know that 11% of the population has type B blood)

4) A couple, both carriers of a genetic trait, has a child, define as Success: the child gets the trait

P(success)=1/4

Now assume that we repeat a Bernoulli experiment a number n of times, and that all replicates are independent so each one has a probability p of success. The type of question we would be interested in is : What is the probability that in the n trials we have a number x of successes?
Example : 

What is the probability that in 4 donors exactly 1 has type B? 

Each donor has two results : B or not B, so for 4 donors the sample space has 2*2*2*2 elements 

S-{(B,B,B,B) (B,B,B,not B) …………….(notB, notB, notB, notB)}  

Lets calculate the probability of each one of those outcomes
              Donor                     Probability

       1      2      3      4

       B      B      B      B         (0.11)*(0.11)*(0.11)*(0.11) 
       B      B      B      notB      (0.11)*(0.11)*(0.11)*(0.89)

       B      B      notB   B          (0.11)*(0.11)*(0.89)*(0.89)

       B      B      notB   notB      (0.11)*(0.11)*(0.89)*(0.89)

                                      Continue filling the spaces, remember

                                       P(B)=0.11, P(not B)= 0.89

       B      notB   B      B   

       B      notB   B      notB

       B      notB   notB   B   

       B      notB   notB   notB

       notB   B      B      B             
       notB   B      B      notB

       notB   B      notB   B   

       notB   B      notB   notB

       notB   notB   B      B   

       notB   notB   B      notB

       notB   notB   notB   B   

       notB   notB   notB   notB

· In the table above, notice the following pattern:

· There are as many (0.11) as the number k  of ‘successes’ 
· The remaining n-k  elements are failures, so we have n-k times the value (0.89)

· The number k of successes goes from 0 to 4 because there are 4 trials   

· The probability of a particular outcome where there are k successes and n-k failures is 
[image: image1.wmf]k

n

k

-

89

.

0

11

.

0


· There are several different outcomes with k successes. How many? Think of the trials as little boxes and you have k successes to place in the n boxes. How many different ways are there of selecting the k boxes, out of n, where the successes will go?  There is a formula to calculate that , 
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 , so the formula to calculate the binomial probability P(x=k)= 
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