
Normal Approximation to the Binomial Distribution 
 

Conditions 

The normal distribution can be used as an approximation to the binomial 

distribution, under certain circumstances: 

➢ n must be large (statistically large is ≥ 30) 

➢ p must be close to 0.5 or such that np ≥ 10 and n(1 – p) ≥ 10  

We know from our work on the Binomial Distribution from Unit 8 that  

Mean: np and Variance: np(1-p) 

- where n is the number of trials 

- where p is the probability of success  

Hence if X ~ B(n, p) and if n is large and/or p is close to ½, then X is 

approximately N(μ, σ2) 

 

The Continuity Correction 

For discrete distributions, such as binomial, we can work out P(X = 0), P(X = 1) 

etc For continuous distributions, such as normal, P(X = 0) = P(X = 1) = 1 and 

we can only work out a range of values such as P(X < 1) 

A continuity correction is the name given to adding or subtracting 0.5 to a 

discrete x-value and hence able to use it as a continuous variable. 

It is the equivalent of using the upper and/or lower bound of n integer to 

represent the possible values of x if it were to be continuous rather than 

discrete. 

A continuity correction is applied when you want to use a continuous 

distribution to approximate a discrete distribution. Typically it is used when 

you want to use a normal distribution to approximate a binomial distribution. 

 

Binomial Approximations 

To calculate Normal probability for data which is binomially distributed, follow 

these steps: 

1. Calculate the mean and variance for the distribution 

2. Use the continuity correct to convert the discrete data to continuous 

data 

3. Calculate the probability required using the calculator 
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