Chapter 20:  Tests of Significance for p
Sometimes we want to investigate a claim that has been made about a population. In order to do this, we would take a random sample from the population and compare our sample results to the claim. 

Question 1:  Suppose I shuffled a deck of cards and told you that it contained half red cards and half black cards.  Then you drew 10 cards at random and they were all red.  What would you conclude?

Question 2:  An airline’s public relations department says that the airline rarely loses passengers’ luggage.  It further claims that on those occasions when luggage is lost, 90% is recovered and delivered to its owner within 24 hours.  A consumer group that surveyed a large number of air travelers found that only 103 of 122 people who lost luggage on that airline were reunited with the missing items by the next day.  Does this cast doubt on the airline’s claim? 
General Outline for all Significance Tests

1.  Describe the effect you are searching for in terms of a population parameter (like μ or p). 

2.  The null hypothesis (H0) is the statement that the effect is NOT present in the population. H0 
is assumed to be true until evidence suggests otherwise.

3.  The alternative hypothesis (Ha) is the statement that the effect is true. 

4.  Use the data from your SRS to calculate a statistic, like x-bar or p-hat.  Compare your 
statistic to the value stated in H0 by finding the test statistic (z score).  Is it a typical or an 
atypical result?

5.  Calculate the p-value of your result.  The p-value is the probability of obtaining a value as 
extreme or more extreme than the one you obtained (assuming H0 is true).

6.  Results with very small p-values (say, less than 1% or 5%) are called 

statistically significant.  That is, they are unlikely to occur by chance alone.  
Statistically significant results lead us to believe that H0 is false.  

Question 1 (extended):  Suppose I shuffled a deck of cards and told you that it contained half red cards and half black cards.  Then you drew 10 cards at random and they were all red.  State the null and alternative hypotheses to test your suspicion.

Question 2 (extended):  Does the example stated above provide statistical evidence that the airline is overestimating the percent of lost luggage that is returned within 24 hours?
Conditions for z-intervals for p and z-tests for p
1.  The data must be collected from a random or representative sample
2.  The population size must be at least 10 times the sample size.
3.  np and nq must both be at least 10.   (For CIs, use p-hat.  For Significance Tests, use p0.)
In practice, you should verify each of these.
