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Confidence intervals about a Population Mean

Definition: A point estimate of a parameter is a value of a statistic
that estimates the value of the parameter. two values known as
parameters :
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Properties of Point Estimates

The number of statistics that can potentially be derived from a sample
IS very large.
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best?
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Properties of Point Estimates

Definition: An unbiased estimator is an estimator whose expected
value is equal to the population parameter being estimated.
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An estimator of the population mean 1 is unbiased if its expected value
IS L.

Sullivan Section 8.1 — p.5/1!



Properties of Point Estimates

Definition: An unbiased estimator is an estimator whose expected
value is equal to the population parameter being estimated.

An estimator of the population mean x is unbiased if its expected value
IS L.

The expected value of a statistic is the value that would be obtained if

Sullivan Section 8.1 — p.5/1!



Properties of Point Estimates

Definition: An unbiased estimator is an estimator whose expected
value is equal to the population parameter being estimated.

An estimator of the population mean x is unbiased if its expected value
IS L.

The expected value of a statistic is the value that would be obtained if
we calculated the statistic for all possible random samples from the
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Properties of Point Estimates

Definition: A consistent estimator is an estimator whose expected
value approaches the population parameter as the sample size
Increases.
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Properties of Point Estimates

Definition: A consistent estimator is an estimator whose expected
value approaches the population parameter as the sample size
Increases.

Consistency is a "large sample" property of an estimator and is a
desirable property.
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Properties of Point Estimates

Definition: The efficiency of an estimator is based on how its sample
standard deviation compares to other possible estimators.
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standard deviation compares to other possible estimators.

If two different point estimates have different sample standard
deviations, the estimate with the smaller sample standard deviation is
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Confidence Intervals

In any situation where we use sampling to estimate a population
parameter, say, the population mean p, there will be a degree of
uncertainty in the estimate.
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Confidence Intervals

It would make more sense to report = together with an interval
containing z and with some measure of our confidence that the
population mean u lies somewhere in this interval.
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Confidence Intervals

For a specific estimate z, the length of this interval will depend on the
level of confidence:

® A greater level of confidence will require a relatively wide interval.

® A narrower interval can be used, but at the expense of lower
confidence that it contains .
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Confidence Intervals

Definition: A confidence interval estimate of a parameter consists
of an interval together with a measure of the likelihood that the interval
contains the (unknown) population parameter .
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Confidence Intervals

Definition: A confidence interval estimate of a parameter consists
of an interval together with a measure of the likelihood that the interval

contains the (unknown) population parameter .

The level of confidence in a confidence interval is the proportion of
time that the interval will contain p if a large number of samples are
taken.

Sullivan Section 8.1 — p.11/1!



Confidence Intervals

A common convention in statistics is to use the letter o to denote the
proportion of time an outcome corresponding to some kind of false
positive is obtained.
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Confidence Intervals

A common convention in statistics is to use the letter o to denote the
proportion of time an outcome corresponding to some kind of false
positive is obtained.

Small values of o are associated with small probabillities of a false
positive.

Typical values for « are .05 and .01, sometimes described as 5 percent
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Computing Confidence Intervals

The formula for computing a confidence interval is as follows:

Lower bound:

o
lower bound = 7 — z,/9 - —

/n

Upper bound:
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Computing Confidence Intervals

The formula for computing a confidence interval if both the mean and
standard deviation have been estimated from the sample uses the
t-distribution instead of the z distribution:

Lower bound:

S
lower bound = 7 — 1,/ —

NG
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