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C3.9(a)
The standard deviation, o, of a measurement, x;, from it’s central value, z,, is given by
(i — m0)*). (1)

The standard deviation, oz, of the mean of multiple measurements, & from the central value, z,,is given by

(= 20)°). 2)

To see the difference between these two standard deviations, it helps to make the averages implied by the angle
brackets and the over-bar explicit.
For the standard deviation of the individual measurements,

For the standard deviation of the mean of multiple measurements,
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i=1
Oz = N (4)
Focusing on the term inside the parentheses, note that
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Because the i*» measurement is independent of the j** measurement, the argument of the sum in second term in
the numerator is negative as often as it is positive and it sums to zero. Meaning we can rewrite
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Comparing

We see that

(8)

This makes sense: the larger the number of measurements, the less the average of those measurements will deviate
from the true mean of their distribution.
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