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7 Statistical Intervals Based on a Single Sample

Consider a population with an unknown parameter p, the mean.

° A PD\/A Q/BJH )& + / QnNfor u is a single value that can be considered as a

sensible estimate for L.

e The point estimate is obtained by taking a representative sample and use the corre-
sponding statistics, T.

e Because of sampling variability, it is virtually never the case where T = p.

e The statistic§ ¥ does not give any information about how close 7 is to pu. Thus, we
need to consider the N around .

e An alternative way to a point estimate for p is to report _dm 6}«”\‘?\(\11 Qﬂ ggﬁ\/ o \
of plausible values, called ___ ( @ n & §Q <0 Em& Car -\

e A confidence interval reports a range of values where p is likely to fall.

e A confidence interval depends on «, Wher is /H/Q o ‘L‘ J Qr—c ¢ /P \/@C
which is a measure of the degree of reliability of the interval. A confidence level of 95%
implies that 95% of all samples would give an interval that includes . —
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7.1 Basic Properties of Confidence Intervals A= O Q7

Suppose Xy, -+, X, is a random sample of size n. Suppose that the unknown parameter of
interest is the population mean pu.
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Note: o and n are known, but X is unknown since we did not take the sample yet. A/ﬁi_j )‘—/“>

This interval is random because the two endpoints of the interval involve a random variable.
The interval’s width is 2+ (1.96) - o/ \/ﬁ a fixed number; only the location of the interval (its

idpoint X) i d
midpoint X) is random. ﬁd\ ) / 5 70 GD«ﬁgr \zg/\/AQB
In general, for all CI: q L g
estunate :I: i {T\

Example 78. (Exercises 1 on textbook page 284) Consider a normal population distribution
with the value of o known.

Question: What is the confidence level for the interval T + 2.810//n?

c\@w’/

a7
0. 024 ° 1

109



Example 79. Consider a normal population distribution with the value of 0 = 3.

Question: What is the 95% for the population mean, px, when n = 25 and T = 58.37
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Example 80. A sample of n = 31 trained typists was selected, and the preferred keyboard
height was determined for each typist. The resulting sample average preferred height was
T = 80.0 cm. Assuming that the preferred height is normally distributed with o = 2.0 cm,
obtain the 95% confidence interval for u, the true average preferred height for the population
of all experienced typists.
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Solution.

NOTE: How to interpret a CI?
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Choosing a level of confidence:

e The precision of the CI refers to the width, w, of the interval. The more P AR S
a Cl is, the 61‘()&! | o, ("  its width. Because the smaller width impﬂies the interval
identifies fewer value p.

e The reliability of a CI refers to its CL. The more (€ ];a/b]Q, the CI is, the
C. [ 0 K@r you are to the population mean.

e As the CL \‘\. , the width of the interval also \ . So less

precision implies more reliable.

e As the CL 4 , the width of the interval also ﬁ . S0 more

precision impﬁe/s less reliable.
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