Population:  A collection of all individuals about which information is desired.  (Not always people).

Random Sample:  A subset of the population selected so that every individual has a specified probability of being part of the sample.

Sample Survey:  Investigators gather opinions or other information from each individual included in the sample.  

Margin of Error:  The number added to and subtracted from the sample information to produce an interval that is 95% certain to contain the truth about the population.  
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Rate:  The number of times something occurs per number of opportunities for it to occur.

Binge Drinking
A survey of 453 college students found that 84 percent of students who drank alcohol had consumed more than 5 drinks in one sitting. (Only 383 students had drank alcohol).   

What is the population for this study?

Was this a random sample?  

What questions could help determine the accuracy of the sample population?  

Does this small sample tell us anything about drinking habits of college students in the U.S.?
What is the Margin of Error for this Study?
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=5.1% Margin of Error
Therefore the percent of all college students who drink alcohol who have binge drank is:  84% 
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 5.1% or between 78.9% and 89.1%.

95% Confidence Interval (78.9, 89.1).  
Conflicting Polls

The Television show Nightline conducted a poll in which viewers were asked whether the United Nations headquarters should be kept in the United States.  Viewers could respond to the poll by paying 50 cents to call a 900 phone number with their opinions.  The poll drew 186,000 responses of which 67% favored moving the United Nations out of the United States.  Around the same time, a poll using random sampling of 500 people found that 72% wanted the United Nations to stay in the United States.  
This was an unrepresentative sample…even though it was large it doesn’t accurately describe the intended population.  Why?

Self-Selected Sample (Or Volunteer Sample)-Those who volunteer to respond to surveys tend to care about the issue and have stronger opinions than those who do not.  
Observational Study:  One in which participants are merely observed and measured.

Variable:  A characteristic that differs from one individual to the next.  

Confounding Variable:  A variable that is not the main concern of the study, but may be partially responsible for the observed results.
Radon and Lung Cancer

Radon is a radioactive gas produced by natural processes in the ground.  The gas can leach into buildings through the foundation and can accumulate to relatively high concentrations if doors and windows are closed.  Imagine a study that seeks to determine whether radon gas causes lung cancer by comparing the lung cancer rate in Colorado, where radon gas is fairly common, with the lung cancer rate in Hong Kong, where radon gas is less common.  Suppose the study finds that the lung cancer rates are nearly the same.  Is it fair to conclude that radon is not a significant cause of lung cancer.     

What about Smoking!!  The smoking rate in Hong Kong is much higher thatn the smoking rate in Colorado.  (Studies have in fact shown radon gas can cause lung cancer).  

Randomized Experiment:  A study in which treatments are randomly assigned to participants.

Treatment:  Specific regimen or procedure assigned to participants by the experimenter.

Random Assignment:  One in which each participant has a specified probability of being assigned to each treatment.  

Placebo:  A pill or treatment designed to look just like the active treatment but with no active ingredients.  

Statistically Significant Relationship:  On that is large enough to be unlikely to have occurred in the sample if there was no relationship or difference in the population.  
Single Blind vs. Double Blind Experiments
Two Studies:

A chiropractor wants to know if his adjustments relieve back pain.  He performs adjustments on 25 patients with back pain.  Afterward 18 of the patients say they feel better.  He concludes that the adjustments are an effective treatment.

A new drug for attention deficit disorder (ADD) is supposed to make the affected children more polite.  Randomly selected children suffering from ADD are divided into treatment and control groups; those in the control group receive a placebo that looks just like the real drug.  The experiment is single-blind.  Experimenters interview the children one on one to decide whether they became more polite.  
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