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If we take a sample of size

n
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is an unbiased estimator of the population variamt¢e, (1, p.227). From this we might
suppose that is an unbiased estimater of , but such is not the case. The supposition is
based on the appealing but false idea {#&t(X2) = E(X) . As a counterexample to
this idea, note that # has the standard normal distribution,

E(z)=p=0
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Unfortunately, this error still appears in print from time to time (2, p.1-51).

but

Sinces is a biased estimatorcof , we might seek a correction factor, , such that is an
unbiased estimator of . This is a standard problem for an undergraduate mathematical
statistics course (1, p.228, Problem 7.5-5), and the result is that such a existsifor ,
and is given by
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wherel" is the gamma function.
This form forc(n) is fine for theoretical discussions, but the transcendence of the gamma

function makes implementation on a computer or hand-held calculator difficult if
numerical values of are required. For this purpose,
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is a much more useful form. From this, the following valueg oj are easily computed
on a hand-held calculator such as the TI-54:
n c c
2 1.253 1.250
3 1.128 1.125
4 1.085 1.083
5! 1.064 | 1.062
6 1.051 1.050
8 1.0362 | 1.0357

10 | 1.0281 | 1.0278
20 | 1.0132 | 1.0132
40 | 1.0064 | 1.0064
100 | 1.0025 | 1.0025
200 | 1.0013 | 1.0013

The amount by which differs froin is a measure of the bias in ¥sing to estimate

This bias is significant for very small samples, but less than % wheg6 . The
guantity
C/ - n—0.75
- on—1

is a simple approximation to . It is accurate to within one quarter of % for all
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