


























particular observation must have come from the shaded area, it will be right m the long run

95 per cent of the time.

Naturally other values of the level of confidence can be chosen, according to the

impc:,‘ance  of the risk of not covering the true value ofp  (here 5 ner  cent) as compared with

the oesirability  of making a more definite statement regarding the value of fi. Table 9. I gives

the multiples of o appropriate for other levels of confidence.

Confidence Level Confidence Interval

.50 ~-0.674~  <  p <  x+0.6740

.80 x-1.282a  < jJ < x+ I.2820

.90 x -  1.6450  < fi  <  xt 1.645a

.95 x-  1 .9600  <  /I  < xt I.9600

.99 x- 2.5760 c:  p < x + 2.5160

,999 x--3.2910 < ,u  < x+3.291a

(Insymmetrical  Confidence Intervals. The critical reader will ask why the particular

95 per cent area used in Fig. 9.2 was chosen. Why not, for example, exclude 5 per cent of

the samples in just one tail of the curve or divide off the w plane in any of an infinite

number of ways which would shade a region containing 95 per cent of all possible members?

One reason for the particular choice used is that it gives the shortest range, or confidence

inferval,  for P. However, situations could well arise in which it would be sensible to make a

different  choice. Suppose that the cost of overestimating n were four times greater than

the cost of underestimating it. Then it would be appropriate to use the unsymmetrical

confidence interval x- 2.3260 to x+ 1.751a,  which still includes 95 per cent of all the ’

populations but excludes 4 per cent of the tail on the low side and only 1 per cent on the

high side. This is clearly slightly longer than the symmetrical choice.

Case of Several Observations. Usually a measurement  is repeated several times

and the mean x calculated. Under the same assumptions as before, it is easy to calculate

confidence intervals for the population mean /A  when what is given is the mean X for a

random sample of n from a normal population of known u.  For 95 per cent confidence,

one obtains, as will be shown,

i - 1.960 X+ 1.96~
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The other levels of confidence can be obtained similarly by substituting the numerical

coefficients given in Table 9.1. 1n other words, the use of the mean of a sample of n instead

1 1 0 PU 4 1 5
































