Testing Hypotheses

As the author states, testing hypotheses in statistics is like the logic of a jury trial.  We assume they are innocent, then look at the facts and see if they can convince us of reasonable doubt.  If so, we can reject the original hypothesis, and declare them guilty.

In statistics, our original hypothesis is called the null hypothesis.

Null Hypothesis (H0)

· The statement being tested
· We hope to reject it.
· A significance (or hypothesis test) is designed to assess the strength of the evidence against H0.
· It generally states there is “no effect”  or “no difference”.
· It is always stated in terms of a population parameter.
Alternative Hypothesis Ha
We are hoping to find evidence for this.  If we find statistically significant evidence, we reject the null hypothesis and accept the alternative.  If not, we fail to reject the null hypothesis.  We never accept the null.  We just don’t know whether it’s true or not.

How do we find statistically significant evidence?

· We calculate a P-value.

· The P-value says how unlikely a result at least as extreme as the one we observed would be, if the null hypothesis were true.

· Results with small P-values would rarely occur if H0 were true.  These results are statistically significant.
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In the first case we are interested in deviations in either direction.

In the second case we are only interested if it is smaller.

In the third case we are only interested if it is larger.

The assumptions are the usual:

1. Independence

2. Random Sample

3. 10% condition

4. Success/Failure condition np0>10, nq0>10.
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