BINOMIAL DISTRIBUTION

Examples:

1.
Toss a coin 3 times

Let X = number of heads

2.
Suppose you invest a fixed sum of money in each of five business ventures.  Each has a 70% chance of success.

X = number of successful ventures out of five.

3.
A retail computer store sells PCs of which 20% are laptops.  10 computers are sold each week.

Let X = number of laptops sold in a week.

4.
A fair die is rolled 5 times.

Let X = number of `twos'

5.
A printer in a computer lab works 60% of the time.

Let X = number of times the printer is working in 10 visits. 

6.
A stock will show an increase or a decrease in its closing price on a daily basis.  With this particular stock, the probability of an increase is 0.65.

Let X = number of increases in the next ten days.

BINOMIAL CONDITIONS

1.
An experiment consists of n repeated trials.

2.
Each trial has two possible outcomes:  success or failure.

3.
The probability of a success p is constant from trial to trial.

4.
Repeated trials are independent.

Let X= number of successes in n trials 

X is a BINOMIAL random variable.

General Binomial Distribution

n =  no of trials 

p =  probability of success 

q = 1- p  =  probability of failure  

X = no of successes in n trials

PDF = P(X = x) = nCx  px qn-x
EXAMPLE 1

Based on past experience, a printer in a laboratory is operating 60% of the time.

Throughout a particular day, 10 visits are made and the number of times, X, that the printer is operating is observed.

(a)
Write the PDF and CDF of X.

(b)
What is the probability that the printer is operating:

(i) exactly 4 times?  

(ii) at least 9 times?  

(iii) at most 4 times? 

(iv) fewer than 9 times?

EXAMPLE 2:

In an accounting firm, a sample of 20 accounts is selected from a large set of accounts and subjected to examination by an auditor.  The financial statements are accepted if less than two accounts are found to be in error.  If 5% of all accounts are in error, what is the probability that the financial statements will be rejected?

