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Announcements

¥ No class Monday 11/12
¥ No homework next week
¥ Midterm 2 Monday 11/19
¥ Homework 6 due Wednesday 11/21



Chapter 9

¥ Parameter
¥ Point estimate
¥ Unbiased
¥ Efficient
¥ Standard error



Population Characteristics

Population characteristics are properties of the
population distribution.

¥ These are parameters of the population
distribution and describe its shape, e.g.
Ðskew,
Ðcenter,
Ðspread.



Examples of Parameters

¥ For categorical variables
Ð proportion in each category: (! 1, ! 2,..., ! k)
Ð mode = most common category

¥ For numerical variables
Ð mean
Ð standard deviation or variance
Ð 5 number summary



Estimation

Typically, we are interested in the value of a
parameter, but do not know it.

¥ Data is collected in order to obtain a point
estimate or plausible value for a parameter
of interest.

¥ The estimate is a single value on the
number line.

¥ The value depends on the sample used.



Notation

r!correlation coefficient

s"standard deviation

s2" 2variance

µmean

p#proportion

SamplePopulationCharacter istic

x

parameters estimators



Which Statistic?

Estimators are statistics, so they are functions
of the observed data (sample).

¥ Therefore, they are random and have a
sampling distribution.

¥ A good statistic has:
1. A mean at the true population characteristic,
2. A small standard deviation.



Unbiased

A statistic is an unbiased estimator of the
corresponding parameter if its mean is equal to
the value of the parameter. Else it is biased.

Sampling
Distributions



Efficient

A statistic is an efficient estimator of the
corresponding parameter if it has a low
standard deviation.

Sampling
Distributions



Error in Estimation

Unless a census is conducted, the value of a
population characteristic is unknown.

¥ The difference between a point estimate and
the true value of the parameter is called the
error in estimation, e.g. (! -p) or (µ-   )

¥ For an unbiased estimator, the average error
in estimation is zero.

¥ What is the error for a particular estimate?

x



Error and Sample Size

¥ An estimate based on a small sample could
be quite far from the true value by chance.

¥ As the sample size approaches the
population size, sampling variability will
decrease and the value of an unbiased
estimator will get closer to the true value.

¥ Observed data decreases uncertainty about a
population characteristic of interest.



Variability  of an Estimator

¥ In addition to a point estimate, we would like
to report a measure of certainty.

¥ If we know the standard deviation of the
sampling distribution, it is a good choice.

¥ Typically, however, we do not know the
standard deviation.

¥ But, it can be estimated from the data...



Standard Error

An estimate of the standard deviation of a statistic is
called its standard error.

We can compute standard error from the data.

µ = µµ

µp=!p!

Standard
error

Standard
deviation
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Conclusions about Statistics
¥ Unbiased statistics have a sampling

distribution whose mean is equal the
population characteristic being estimated.

¥ Given a choice between two unbiased
statistics, the best is the one whose sampling
distribution has the smallest standard
deviation.

¥ Standard error = estimated standard
deviation of sampling distribution.



Examples on Board


