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Consider the data of Table 4.1. (a.) Coﬁipilte thc'sample._g_tiatjstics for t]ns data set. (b)
‘Estimate the interval of values over which 95% of the measurements of the measur-
and should be expected to lie. (c) Estimate the true mean value of the measurand at

95% probability based on this finite data set.
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Table 4.1
N=20

ASSUMPTIONS

Data set follows a normal distribution
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SOLUTION

The sample mean value is computed for the N = 20 values by the relation

1 20
T éﬁéx,- =1.02

This, in turn, is used to compute the sample standard deviation

1.2
=, = ; —1.02)2 =0.16
Sy \J 19 g(x: ) .
The degrees of freedom in the standard deviation are v = N — 1 = 19. From Table 4.4
at 95% probability, #1995 is 2.093. Then, the interval of values in which 95% of the
measurements of x should lie is given by equation (4.15):

X1 =X £ (2.093 x 0.16) = 1.02 +£0.33  (95%)

Accordingly, if a 21st data point were to be taken, there is a 95% probability that its
value would lie between 0.69 and 1.35. :

The true mean value is estimated by the sample mean value. However, the pre-
cision interval for this estimate is £#19 955z , where

Sz 0.16

7 = oy = O

5

Then, from equation (4.17),
X' =X +19055; =1.02£0.08 (95%) (4.18)




