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Because the solution for both formulas is greater than 10, we can use the normal 
approximation to estimate binomial probabilities. Go to Step 2.

Step 2: Compute the mean and standard deviation. Again, a binominal distribution 
is distributed with m = np and σ = npq.  The mean of this binomial distribution is as 
follows:

µ = = =np 50 50 25(. ) .

The standard deviation of this binomial distribution is as follows:

σ = = =npq 50 50 50 3 54(. )(. ) . .

This binomial distribution is approximately normally distributed with a mean of 25 and a 
standard deviation of 3.54. Go to Step 3.

Step 3: Find the real limits. We need to define the limits around 30, within which we 
can isolate the proportion of area under the normal curve that gives us the probability of 
selecting exactly 30 participants. The limits are called real limits and for the discrete 
value 30 are 30 ± 0.5. Hence, in the normal distribution, the probability of sampling 30 
men is the proportion under the normal curve between 29.5 and 30.5, which is shaded in 
Figure 6.17.

FIGURE 6.17  The Normal Approximation to the Binomial Distribution
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Real Limits

The real limits for 30 (the discrete value) determine the binomial probability of its occurrence.

Step 4: Locate the z score for each real limit. In this example, the first real limit is x = 29.5. 
The z transformation is

z = = =−29 5 25
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In this example, the second real limit is x = 30.5. The z transformation is

z = = =−30 5 25
3 54
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The real limits  of the outcome of 
a binomial variable are the upper 
and lower values within which 
the probability of obtaining that 
outcome is contained. The real 
limits for a binomial outcome, x, 
are x ± 0.5.


