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Recall the Central Limit Theorem

When a random sample is drawn from any population with 
mean (   ) and standard deviation (   ), its sample mean    , 
has a sampling distribution with the same mean      but the 
standard deviation is 

** no matter what population the random sample comes 
from, the shape of the sampling distribution is 
approximately normal as long as the sample size is large 
enough. The larger the sample used, the more closely the 
normal model approximates the sampling distribution for the 
mean.

** When we don't know     (population SD), we approximate it 
with                   

sample standard deviation

This leads to problems. Model doesn't give correct results.

extra uncertaintly bigger margin of error
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To resolve the issue, we have a different model for different 
degrees of freedom (df )      called student's t-models

The t-model (solid curve) on 2 degrees of freedom has fatter tails than the 
Normal model (dashed curve). So the 68–95–99.7 Rule doesn’t work for t-
models with only a few degrees of freedom. 

** Student's t models are unimodal and symmetric like 
normal models but for small sample size (df) the tails are 
fatter. 

As df increases, t model     Normal

Conditions: Independence, Randomization, 10%, nearly normal condition (data 
gives unimodal dist. Some skew of if sample large >= 40
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Scenario: Motor Vehicle crashes 

Photo of child on stretcher after crash 

Leading cause of 
death for people 
between 4 - 33 yr old

2006 --- 43,300 died in US
119 deaths each day, 1 death every 12 min on avg.

Speeding is a factor in 31% 
of all fatal accidents NHTSA
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Residents concerned...

>30mph

Triphammer Road, Ithaca, NY

Policemen put a radar to let drivers know their speed

Residents don't think 

a sign is effective

A resident stood by radar

and recorded data

What is the true mean speed of all vehicles on Triphammer Road? Does 
the mean speed of all cars exceed the posted speed limit? 
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What is the true mean speed of all vehicles on Triphammer Road?
One sample t-interval for the mean

Does the mean speed of all cars exceed the posted speed limit? 
One sample t-test for the mean


