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Binomial Experiment

A binomial experiment is one in which:

· There are a fixed number of trials.

· The trials are independent.

· Each trial has only two possible outcomes.

· We are interested in a particular outcome (success).

· The probability of success for all trials is always the same.

· We want to find the probability of a specific number of successes.

The variables used in calculations are:

	n
	Number of trials

	S
	Success

	F
	Failure

	p
	Probability of success

	q
	Probability of failure

	r
	Number of successes we are seeking


Computing Binomial Probabilities

We can calculate the probability of a particular number of successes using the multiplication formula. For example, let’s say we wanted to know the probability of rolling two fives with three dice – p=1/6 and q=5/6:
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However, there are three ways to roll the two fives: 5-5-X, 5-X-5, X-5-5. So, we have to multiply the result above by three – the number of combinations of two fives.

Let’s take a look at all the possible number of successes for three trials, where p=0.25 and q=0.75:

	r
	P(r)

	0
	P(0) = P(FFF)
	= q3
	=0.422

	1
	P(1) = P(SFF) + P(FSF) + P(FFS)
	=3pq2
	=0.422

	2
	P(2) = P(FSS) + P(SFS) + P(SSF)
	=3p2q
	=0.141

	3
	P(3) = P(SSS)
	=p3
	=0.016


Notice the pattern of the exponents of p and q. The pattern should look familiar from College Algebra – it’s the binomial expansion:

The general form is (a+b)n.

	(a+b)0
	1

	(a+b)1
	a1+b1

	(a+b)2
	a2+2a1b1+b2

	(a+b)3
	a3+3a2b1+3a1b2+b3


Notice the patterns when a binomial is raised to a power:

· The number of terms is always one more than the power.

· The exponent on the a factor starts at the power and decreases by 1 to 0.

· The exponent on the b factor starts at 0 and increases by 1 to the power.

· The sum of the exponents for each term always equals the power.

With a small modification of the binomial theorem, we have a method for calculating any number of successes from any number of trials:
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