Hypothesis Testing

     The null hypothesis – H0​        vs.         the alternative hypothesis -- HA

       the standard or given                            what you WANT to prove

In a courtroom,   

                 innocent                                                  guilty

One and ONLY one of these hypotheses can be true, the other is then false.

In general, we assume the null is true and try to find evidence that disproves it.  If we find ‘enough’ evidence, we REJECT the null and claim the alternative is true.  However, if we don’t find enough evidence, we DON’T conclude that the null is true, we merely say we couldn’t prove the alternative true.

There are two ways that we can go wrong:

 conclude HA is true when in fact H0 is        fail to prove HA is true when it is

                 Type I error                                         Type II error

       P(making a Type I error) = (                 P(making a Type II error) = (
In a courtroom,

    sending an innocent person to jail             letting a quilty person go free

Whichever error is more critical (causes harm) decides what (-level we should use.  If a Type I error is ‘worse’, use a small (, say 1%.  If a Type II error is worse, use a large (.

We always test population parameters, not sample statistics.  The value in H0 and HA must be the same.  

The only difference is the sign of the alternative; it can be ( (different from), > (more than) or < (less than).  The null always uses = (the status quo).

The p-value tells us how often we would get data as contradictory to the null hypothesis as we got assuming the null is true.  Literally, it is the probability of getting our test statistic value, z or t, or more for HA: > (less for HA: < and as farther away for HA: () using the curve centered at the hypothesized value.

If pv < (, reject H0 and conclude that HA is true.

If pv NOT < (, DON’T reject H0 and we  CAN’T conclude that HA is true.

