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Inference and simulation

Variability of estimates and con�dence intervals
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Pew Research Survey

http://pewresearch.org/pubs/2191/young-adults-workers-labor-market-pay-careers-advancement-recession
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Margin of error

41% ± 2.9%: We are 95% con�dent that 38.1% to 43.9% of the public believe young adults,
rather than middle-aged or older adults, are having the toughest time in today's economy.

49% ± 4.4%: We are 95% con�dent that 44.6% to 53.4% of 18–34 years olds have taken a job
they didn't want just to pay the bills.
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Parameter estimation
We are often interested in population parameters.
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Parameter estimation
We are often interested in population parameters.

Since complete populations are dif�cult (or impossible) to collect data on, we use sample
statistics as point estimates for the unknown population parameters of interest.
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We are often interested in population parameters.

Since complete populations are dif�cult (or impossible) to collect data on, we use sample
statistics as point estimates for the unknown population parameters of interest.

Sample statistics vary from sample to sample.
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Parameter estimation
We are often interested in population parameters.

Since complete populations are dif�cult (or impossible) to collect data on, we use sample
statistics as point estimates for the unknown population parameters of interest.

Sample statistics vary from sample to sample.

Quantifying how sample statistics vary provides a way to estimate the margin of error
associated with our point estimate.
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Parameter estimation
We are often interested in population parameters.

Since complete populations are dif�cult (or impossible) to collect data on, we use sample
statistics as point estimates for the unknown population parameters of interest.

Sample statistics vary from sample to sample.

Quantifying how sample statistics vary provides a way to estimate the margin of error
associated with our point estimate.

But before we get to quantifying the variability among samples, let's try to understand how
and why point estimates vary from sample to sample.
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Parameter estimation
We are often interested in population parameters.

Since complete populations are dif�cult (or impossible) to collect data on, we use sample
statistics as point estimates for the unknown population parameters of interest.

Sample statistics vary from sample to sample.

Quantifying how sample statistics vary provides a way to estimate the margin of error
associated with our point estimate.

But before we get to quantifying the variability among samples, let's try to understand how
and why point estimates vary from sample to sample.

Suppose we randomly sample 1,000 adults from each state in the US. Would you expect the
sample means of their heights to be the same, somewhat different, or very different?
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Parameter estimation
We are often interested in population parameters.

Since complete populations are dif�cult (or impossible) to collect data on, we use sample
statistics as point estimates for the unknown population parameters of interest.

Sample statistics vary from sample to sample.

Quantifying how sample statistics vary provides a way to estimate the margin of error
associated with our point estimate.

But before we get to quantifying the variability among samples, let's try to understand how
and why point estimates vary from sample to sample.

Suppose we randomly sample 1,000 adults from each state in the US. Would you expect the
sample means of their heights to be the same, somewhat different, or very different?

Not the same, but only somewhat different.
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Confidence intervals
A plausible range of values for the population parameter is called a con�dence interval.

Photos by Mark Fischer (http://www.flickr.com/photos/fischerfotos/7439791462) and Chris Penny
(http://www.flickr.com/photos/clearlydived/7029109617) on Flickr.
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Confidence intervals
A plausible range of values for the population parameter is called a con�dence interval.

Using only a sample statistic to estimate a parameter is like �shing in a murky lake with a spear, and
using a con�dence interval is like �shing with a net.

Photos by Mark Fischer (http://www.flickr.com/photos/fischerfotos/7439791462) and Chris Penny
(http://www.flickr.com/photos/clearlydived/7029109617) on Flickr.
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We can throw a spear where we saw a �sh but we will
probably miss.

Confidence intervals
A plausible range of values for the population parameter is called a con�dence interval.

Using only a sample statistic to estimate a parameter is like �shing in a murky lake with a spear, and
using a con�dence interval is like �shing with a net.
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We can throw a spear where we saw a �sh but we will
probably miss.

If we toss a net in that area, we have a good chance of
catching the �sh.

Confidence intervals
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We can throw a spear where we saw a �sh but we will
probably miss.

If we toss a net in that area, we have a good chance of
catching the �sh.

Confidence intervals
A plausible range of values for the population parameter is called a con�dence interval.

Using only a sample statistic to estimate a parameter is like �shing in a murky lake with a spear, and
using a con�dence interval is like �shing with a net.

By analogy, if we report a point estimate (such as the mean or median), we probably won't hit the exact
population parameter.

Photos by Mark Fischer (http://www.flickr.com/photos/fischerfotos/7439791462) and Chris Penny
(http://www.flickr.com/photos/clearlydived/7029109617) on Flickr.

5 / 6

http://www.flickr.com/photos/fischerfotos/7439791462
http://www.flickr.com/photos/clearlydived/7029109617


4/16/2019 CDS 101 Online Inference and simulation Variability of estimates and confidence intervals

file:///home/jglasbr2/Teaching/CDS-101/repos/lecture-slides/build/inference_and_simulation/07_variability_of_estimates.html#1 16/17

We can throw a spear where we saw a �sh but we will
probably miss.

If we toss a net in that area, we have a good chance of
catching the �sh.

Confidence intervals
A plausible range of values for the population parameter is called a con�dence interval.

Using only a sample statistic to estimate a parameter is like �shing in a murky lake with a spear, and
using a con�dence interval is like �shing with a net.

By analogy, if we report a point estimate (such as the mean or median), we probably won't hit the exact
population parameter.

If we report a range of plausible values we have a good shot at capturing the parameter.

Photos by Mark Fischer (http://www.flickr.com/photos/fischerfotos/7439791462) and Chris Penny
(http://www.flickr.com/photos/clearlydived/7029109617) on Flickr.
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