Binomial Distribution

Problem: 

Seattle is a rainy city. Given that there is a 40% chance it could rain on any given day, what is the probability that it will rain on three of the next five days?

Solution:

To do this problem, we ask ourselves what is one of the ways we can arrange three raining days out of five days. Obviously, one of the ways is: raining on the first three days and not raining on the last two days, i.e., RRRNN (where R means raining, and N means not raining). If it is the case, how can we find out the probability? 

From the problem, it’s given that the probability of raining on any given day is 40% or 0.6, so the probability of not raining is 0.6 where 0.6 is obtained from 1 – 0.4. Now, the probability of the raining on the first three days and not raining on the last two days is: 
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P(RRRNN) = 0.4 ( 0.4 ( 0.4 ( 0.6 ( 0.6 = 0.43 ( 0.62 = 0.02304

However, RRRNN is only one arrangement of 3 raining days out of 5 days. There are other arrangements too, for example, RRNRN and RNRRN. What is the probability of these arrangements? 
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 We can see that no matter how we arrange the 3 raining days and the 2 non-raining days, the probability of each arrangement is 0.02304. The question now becomes: how many of such arrangements are there? That is, how many ways can we arrange 3R’s and 2N’s? 

	RRRNN

RRNRN

RRNNR

RNRRN

RNRNR

RNNRR

NRRRN

NRRNR

NRNRR

NNRRR


 Recall this problem: how many ways we can arrange the letters in the word MISSISSIPPI? Answer: 
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, where 11 is the total number of letters, and 4, 4, and 2 are the number of repetition of letters I, S, and P, respectively. Now, assume you have to arrange the letters in the word RRRNN, how many arrangements are there? Answer: 
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×

 = 10 (for all these 10 arrangement see that table on the right).

Therefore, the probability that it will rain on three of the next five days, is, 0.02304 ( 10 = 0.2304 ( 23%, where 0.02304 is the probability of each arrangement and 10 is the number of arrangements. 
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