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DESCRIPTION

Binomial distribution is a probability distribution that is widely 
used in statistics and probability theory. It is used to model the 
number of successes that occur in a fixed number of independent 
trials, where each trial has only two possible outcomes, either 
success or failure. The binomial distribution is a discrete probability 
distribution that is often used in situations where the outcome of 
an event is either success or failure.

The binomial distribution is defined by two parameters:   n and p . 
The parameter n represents the number of independent trials, and 
p represents the probability of success on each trial. The binomial 
distribution is denoted by the symbol ( ),  B n p .

 The probability mass function of the binomial distribution is given 
by:

( )( ) ( ) (1 )k n kP X k nchoosek p p −= = −

Where X is the random variable representing the number of 
successes, k is the number of successes, n  is the number of trials, 
p is the probability of success on each trial, and ( )  n choose k is the 
binomial coefficient.

The binomial distribution has several important properties. 
Firstly, it is a discrete probability distribution, which means that 
the possible values of the random variable are discrete and finite. 
Secondly, the binomial distribution is symmetric if 0.5p = , which 
means that the mean, median and mode of the distribution are all 
equal. Thirdly, the variance of the binomial distribution is given by    

( )1np p− , which means that the spread of the distribution depends 
on both the number of trials and the probability of success.

The binomial distribution is used in a wide range of applications, 
such as in the field of genetics to model the distribution of genotypes 
in a population, in quality control to model the number of defective 
items in a sample, and in finance to model the distribution of stock 
prices.

The binomial distribution is a probability distribution that 
describes the number of successes in a fixed number of independent 

trials with two possible outcomes, usually denoted as "success" or 
"failure".

The key characteristics of the binomial distribution 
Fixed number of trials: The binomial distribution assumes that 
there are a fixed number of trials, denoted by " n ".

Independent trials: Each trial must be independent of the others. 
This means that the outcome of one trial does not affect the 
outcome of any other trial.

Two possible outcomes: Each trial must have only two possible 
outcomes, which are usually denoted as "success" or "failure".

Constant probability of success: The probability of success for each 
trial must be constant. This means that the probability of success 
does not change from trial to trial.

Discrete distribution: The binomial distribution is a discrete 
distribution, meaning that it deals with discrete, countable 
outcomes.

Mean and variance: The mean of a binomial distribution is given 
by np, where n is the number of trials    and p is the probability of 
success. The variance is given by ( )1np p− .

Probability mass function: The probability mass function 
(PMF) of a binomial distribution gives  the probability of 
getting exactly k successes in n trials, and is given by the formula

( )( ) ( ) (1 )k n kP X k nchoosek p p −= = − , where ( )  n choose k  is the binomial 
coefficient.

The binomial distribution is widely used in statistical inference and 
hypothesis testing, especially when dealing with dichotomous data 
or binary outcomes. 

The binomial distribution is an important probability distribution 
that is widely used in statistics and probability theory. It is used to 
model the number of successes that occur in a fixed number of 
independent trials, where each trial has only two possible outcomes. 
The binomial distribution is defined by two parameters, n and p, 
and has several important properties, such as being symmetric 

If 0.5p = and having a variance of ( )1np p−


