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As the sample size increases, the 
sampling distribution of the mean, 
X-bar, can be approximated by a 
normal distribution with 

mean µ 

and standard deviation 

σ/√n

where:

µ is the population mean

σ is the population standard 
deviation

n is the sample size

In other words, if we repeatedly take independent random 
samples of size n from any population, then when n is large, 
the distribution of the sample means will approach a normal 
distribution.
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Accuracy

What is accuracy?

The degree to which a measurement, or an estimate 
based on measurements, represents the true value of 
the attribute that is being measured.

Last.  A Dictionary of Epidemiology. 1988

In short, obtaining results close to the TRUTH.

Associated terms:
● Validity
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Precision

What is precision?

Precision in epidemiologic measurements
corresponds to the reduction of random error. 

Rothman. Modern Epidemiology. 1986.

● In short, obtaining similar results with repeated measurement 

Associated terms:
● Reliability
● Reproducibility
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Accuracy vs. Precision

Accuracy: obtaining results close to truth

Survey 1

Survey 2

Survey 3

Real 
population 
value
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Accuracy vs. Precision

● Precision: obtaining similar results with repeated 

measurement (may or may not be accurate)



Accuracy vs. precision

Poor precision (from small sample size) with 
reasonable accuracy (without bias):



Accuracy vs. precision

Good precision (from small sample size) with 
reasonable accuracy (without bias):



Accuracy vs. precision

Good precision (from large sample size), but with 
poor accuracy (with bias):
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Standard Score
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